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Editorial

FIVE YEARS
RESEARCH
FEEDING
NATO’S NEXT
GEN MEDIUM
ROTORCRAFT

N

early 1,000 NATO medium
helicopters will be at the
end of their service lives in
the 2035-2040 timeframe.
These include around 100 Mi
8/17s, 191 Pumas, 167 S-70/UH-60s, 143 AW101s
and even over 330 NH-90s at the very least,
and many more if smaller rotorcraft are
included.
Thankfully, a new medium multi-role
helicopter is heading towards the drawing
boards of Europe’s helicopter companies,
thanks to the research carried out by a
variety of experts that have been feeding
into NATO’s Next Generation Rotorcraft
Capability (NGRC) initiative.
The objective has not been to specifically
identify an exact airframe that will be
required, but more to identify what will be
needed by a helicopter type that will not
see first aircraft delivered until 2035 with
an expected production run up to 2055.
With concept to delivery times taking up to
20 years is the past, the search for the NGR
already has over five years of preliminary
groundwork behind it.
The US Army’s Future Vertical Lift (FVL)
project is also well under way to identify the
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eventual successors to the AH-64 Apache,
OH-58 Kiowa Warrior and UH-60 Black
Hawk (collectively over 4,000 rotorcraft).
It has been divided into two requirements:
the Future Attack Reconnaissance Aircraft
(FARA) and the Future Long Range Assault
Aircraft (FLRAA). Range and speed have
been driving factors and have resulted in
two technology demonstrators based on
tiltrotor, co-axial and traditional rotor
designs. Those driving forward the NATO
NGRC state that there is no current conflict
as the requirement between prospective
European customers and those already
stated by the US Army are noticeably
different at this point.
NATO research has been driven by the
Science and Technology Organisation (STO)
with various teams helping to build the
overall picture of what a Next Generation
Rotorcraft will need to achieve as a basic
across a variety of international customer
multi-mission requirements.
Within the STO, an Applied Vehicle
Technology (AVT-245) group that began
to investigate the roles and requirements
for the NGRC in 2015 solidified the need
for further AVTs to look examine more
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thoroughly a number of precise areas that
would eventually lead to a specific design
requirement for industry.
From this, the NATO Industrial Advisory
Group (NIAG) SG.219, comprising senior
industrialists have been tasked ‘apolitically’
with examining a variety of technical areas
including: flight control and performance,
avionics and mission equipment, human
factors, materials and manufacturing,
teaming, survivability, lethality and cost of
ownership.
The entire focus has been to create the
best knowledge base to be able to specify the
design of a modular rotorcraft that can be
adaptable to each customer’s mission needs,
but with a focus on commonality and the
reduction of total life cycle costs.
The next stage will be to hold an industry
day in 2021 as soon as the coronavirus allows,
to allow for an open discussion together
with the core team members behind the
NATO NGRC. From this the designing can
begin in earnest.

Andrew Drwiega,
Editor-in-Chief

US Air Force

Commander's Intent

A B-1B Lancer assigned to the 419th Flight Test Squadron, takes off from
Edwards Air Force Base, California, on 4 December with a AGM-158 Joint
Air-to-Surface Standoff Missile test vehicle loaded on its external pylon.

DEFINING AMERICA’S
STRATEGIC GLOBAL
STRIKE
General Timothy Ray, commander, Air Force Global Strike Command and his staff provide
Armada International an exclusive insight into the command's responsibilities to provide America
with a capable strategic bomber force
Mark Ayton

A

s the boss of Air Force Global
Strike Command (AFGSC)
and the air component
commander of US Strategic
Command (STRATCOM),
General Timothy Ray has 156 bombers
and 400 intercontinental ballistic missile
(ICBMs) under his control and is tasked
with the US Air Force's (USAF) core global
strike mission.

“We [AFGSC) are responsible for a
strategically significant fleet of systems
capable of delivering the nation’s weapons,”
began General Ray. “Our western
alliance has no bombers, or open bomber
production lines. Nor does our alliance have
any ICBMs or ICBM production lines. The
Air Force’s 156 bombers and 400 ICBMs, in
addition to the US Navy’s 240 submarinelaunched ballistic missiles, are all our

nation has to compete, deter and win when
it comes to strategic victory.”
MAINTAINING BOMBER PRESENCE
On 17 April 2020, the USAF announced
the end of its 16-year Continuous Bomber
Presence (CBP) at Andersen Air Force
Base, Guam, at the heart of US IndoPacific Command's area of responsibility.
According to AFGSC, the CBP was the

armadainternational.com - february/march 2021

5

Commander's Intent

means to project assurance towards
America's allies and to provide deterrence,
a primary AFGSC mission. The command
said the right sizing of a forward projected
bomber footprint is [now] the goal,
adding: "The world is very dynamic and
the combatant commanders’ appetite for
a bomber presence to assure and deter
has not lessened. Presenting bomber
forces deliberately and predictably will
meet mission requirements and enable
commanders at all levels to be more
effective with available resources.”
During the 16-year period, bombers
operating from Andersen or other
bases around the world were present at
Bomber Assurance and Deterrence (BAD)
deployments designed to assure allies
and deter adversaries in a region. The
term Bomber Assurance and Deterrence,
however, is no longer the preferred term
and Bomber Task Force (BTF) is now the
term-of-use. AFGSC said: "Although
the title has changed, as long as nuclear
weapons exist, there will be no mission
more important than maintaining the
nation's nuclear capability and ensuring
strategic deterrence and assurance.
"Twenty-first century strategic
deterrence is vitally important to the
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defence of our nation and its allies.
Deterrence occurs when a military
capability and will is judged by adversaries
as sufficiently strong to discourage any
would-be aggressor from starting a war
because of the fear of retaliation. The
nuclear triad has a stabilising influence
on our allies, partners and adversaries.
Assurance allows our nation, allies and
partners to know that we will compete,
deter and win when it comes to strategic
victory.”
BTF refers to a deployment or
employment of bomber forces executed in
support of theatre combatant commander’s
objectives. Bomber forces regularly conduct
combined theatre security cooperation
engagements with allies and partners,
demonstrating America's capability to
command, control and conduct bomber
missions across the globe. AFGSC said:
"Bomber missions also demonstrate the
credibility and flexibility of our forces to
address today’s complex, dynamic and
volatile global security environment. BTFs
are defined to be persistent because they
are able to operate in real-time across an
ever-changing global environment. One
prime example is how BTF operations
have continued, uninterrupted, despite the

armadainternational.com - february/march 2021

current pandemic."
Strategically, an ongoing continuous
bomber presence in the Indo-Pacific region
differs to a short-term BTF, so why did
the USAF make the change? According to
AFGSC, the US Department of Defense
(DoD) has transitioned to a Dynamic Force
Employment (DFE) concept of operation
in line with the National Defense Strategy.
The DFE concept enables American
strategic bombers to operate from a
broader array of locations in the IndoPacific region and/or from the continental
United States, and to do so when required,
and with greater operational resilience.
AFGSC commented: "In the transition
from CBP to BTF operations under the
DFE concept, we had to give priority to
maintaining the capacity and capabilities
for major combat, while providing bomber
force deployment options for proactive
and scalable employment of the joint force.
A modernised global operating model of
combat-credible, flexible theatre postures
will enhance our ability to compete and
provide freedom of manoeuvre during
conflict, providing national decisionmakers with better military options.”
Whatever titles are used, whichever
concept of operations is currently

US Air Force
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The shadow from the boom of a KC-135 Stratotanker splits down the
middle of the nose of a B-2 Spirit on a Bomber Task Force Europe
mission over England in September 2019.

ability to be operationally unpredictable.
AFGSC continually reassesses its overseas
posture and adjusts its footprint to meet
the requirements of the joint force and
combatant commanders as well as its treaty
commitments."
CAPABILITY TRANSITION
In his statement to the Senate Armed
Service Committee on Strategic Forces in
May 2019, General Ray said AFGSC must
bring about a significant transition in its
capabilities and its thinking as it turns its
attention to potential conflict with global
competitors with more capable technology
and growing strategic capabilities.
To bring about such a transition,
AFGSC is harnessing strategic capabilities
with the development of the Boeing B-1B
Lancer into a platform that can carry
hypersonic weapons. Furthermore, the
B-1B platform is being upgraded from
legacy communication systems to ones that
enable in-air secure communications from
anywhere in the world. General Ray said
that the manner in which AFGSC trains,
prepares, sustains, and modernises must
also change.
AFGSC needs to effectively utilise the
full range of training methods. From legacy

lecture and hands-on tuition through
advanced methods and tools of instruction
such as student-centred learning, artificial
intelligence (AI) and virtual reality.
It is common for the Air Force to cite
bilateral training as a benefit created from a
BTF mission. Imagery released of some BTF
missions generally shows allied aircraft,
usually fighters, flying in formation with
B-1, B-2 or B-52 bombers. This implies that
bilateral training is limited to intercept and
US Air Force

defined, men and women assigned to
AFGSC bomber squadrons continue to fly
operational missions around the globe.
Today's bomber aircrews do so under
the operational concept dubbed Agile
Combat Employment (ACE). This leverages
networks of well-established and austere
air bases, multi-capable airmen, prepositioned equipment, and airlift to rapidly
deploy, disperse and manoeuvre combat
capability throughout a theatre. Paired
with aircraft fuelling, arming and limited
maintenance activities, ACE expands the
number of bases from which the Air Force
can generate combat sorties.
The Air Force unveiled its shift to the
ACE concept in 2017. According to AFGSC,
by using cross-major command initiatives
and coordination, ACE has evolved
to produce multidisciplinary support
personnel for recurrent use in exercises,
the results from which have served as the
foundation to further interoperability.
AFGSC added: "US strategic bombers will
continue to operate in the Indo-Pacific,
to include Guam, at the timing and tempo
of AFGSC's choosing. We continue to
maximise all opportunities to train
alongside allies and partners to build
interoperability and bolster the collective

General Timothy Ray is Commander,
Air Force Global Strike Command and
Commander, Air Forces Strategic - Air, US
Strategic Command.
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B-2 Spirit bombers undergo pre-flight inspections prior to take off at Andersen Air Force Base,
Guam, in support of Bomber Assurance and Deterrence mission in August 2016. (USAF)

escort roles, but AFGSC cites other benefits
provided by bomber missions including;
- Opportunities to train with allies and
partners in joint and coalition operations
and exercises.
- Aircrew familiarisation with air
bases and conducting flight operations in
different geographic combatant commands.
- An enabler for aircrews to maintain
a high state of readiness (see below) and
proficiency, and validation the command's
always-ready, global strike capability.
- A routine, visible demonstration of
America's commitment to its allies and
partners by the global employment of its
bomber force.
The main requirement for maintaining
a high state of readiness in the bomber force
resides within its training programmes
which should replicate the difficulties
of combat. AFGSC uses a building block
approach that rests on improvement
through mission debrief and feedback
and the emphasise the critical role each
individual plays in support of their team.
To increase aircraft availability and to
sustain legacy fleets will require the use,
and leveraging, of predictable analysis,
agile manufacturing technologies, local
fabrication and repair, and censor based
line replaceable units.
In terms of modernisation, AFGSC
is looking towards the future of aircraft
maintenance by using procedures such
as Cold Spray technologies to accomplish
component repairs. Ellsworth Air Force
Base, South Dakota, home to the B-1B-
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equipped 28th Bomb Wing, is the Air Force’s
key Cold Spray node.
Members assigned to the 28th
Maintenance Squadron’s Additive
Manufacturing and Rapid Repair Facility
conducted the first repair using cold
spray technology. On 8 April 2020, the
squadron repaired a forward equipment
bay panel using the cold spray technology,
and did so using Air Force guidance and
technical orders, with Air Force owned
equipment. Cold Spray uses a machine
that shoots metals at supersonic speeds
onto an aircraft component. The metals
mix and bond together, filling any missing
or damaged areas to restore the part.
Additionally, AFGSC has invested in
additive manufacturing with the capability
to use 3-D printing to produce polymer
components and prototyping.
According to General Ray, as
modernisation and sustainment
programmes progress, ongoing analysis will
also be conducted to enable risk-informed
and balanced decisions to be made
throughout all phases of the acquisition
process.
As Air Component Commander,
General Ray is able to monitor, control,
and direct all of the air assets assigned or
attached to USSTRATCOM anywhere in
the world. Back in May 2019, Ray said the
command's re-organisation had revealed
long-term invalid concepts and systems.
He noted how the discoveries had
provided an opportunity to implement
new alternatives. Examples given were
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the prioritisation of weapon system
sustainment and modernisation.
Citing the Acquisition Statement
published by General Charles Brown, chief
of staff of the Air Force in his strategy
document titled Accelerate Change or
Lose, AFGSC said: "We are in lockstep with
the objectives and must learn to be agile,
adapt to the future and continue to work
with its joint partners to design and field
the future force required. The command
is identifying systems and programmes
that are outdated and/or unaffordable, to
make way for capabilities that will make
AFGSC competitive in a future high-end
fight. Furthermore, AFGSC recognises
it is operating in an era of great-power
competition, and must accelerate its
understanding and mastery of the
competition. This must be undertaken
simply to accrue war-fighting advantages
to the United States and its allies and
partners; enhance collective deterrence
credibility; and drive the competitions to
areas of US advantages and/or competitors’
weaknesses.”
The term great-power competition
first appeared in the 2017 National Security
Strategy and has become a watchword
within the US DoD since.
BOMBER FLEET
General Ray's assigned fleet of 156 bombers
comprises B-1B Lancer, B-2 Spirit and B-52H
Stratofortress aircraft. One fascinating
fact is the age of the aircraft, the youngest
in the entire 156-aircraft fleet is just over 23
years old. That aircraft is B-2, serial number
93-1088, which was delivered to Whiteman
Air Force Base, Missouri in November 1997.
That's much younger than B-1B Lancer,
serial number 86-0140, which was delivered
to the Air Force in April 1988 making the jet
a mere 32 years and 9 months old. However,
no surprise that the 'granddaddy of the
fleet' goes to a B-52H. Aircraft serial number
61-0040 was delivered to the then Strategic
Air Command in October 1962 making it a
58-year old jet. Other active B-52s are
already 60!
B-1B LANCER
The airmen who operate and maintain B-1B
aircraft are, according to AFGSC, providing
a crucial bridge to the force build-up
to more than 225 bombers. This refers
to maintaining an adequate B-1B force
capability through a heavy B-52 test period
and the initial build-up of the nascent B-21

Commander's Intent

B-1B maintainers to focus their efforts on
the healthiest B-1Bs that remain in the fleet,
thus providing a much needed positive
impact on one of our most high-stressed
teams. The planned decrease of B-1B
aircraft from FY2021 supports the shaping
of the B-1B fleet so that it remains an
effective long-range precision strike force
that will provide margin during the bomber
transition and incur less cost to reach the
future bomber force faster."
Given the service life of the B-1B fleet
has been extended several times, aircraft
have been flown beyond their original
and extended service lives, airframes have
developed numerous structural issues, and
the fact that the aircraft was not designed
for decades of conventional combat, the
question arises about what processes the
AFGSC has in place to mitigate the issues
resident in these old, well-used aircraft.
Responding, AFGSC said: "We continue
to invest in maintaining B-1B combat
effectiveness until key modernisation
milestones are achieved. Make no mistake,
the B-1B fleet we have, is combat ready and
can employ weapons anywhere in the world
in support of the United States, and its
Allies and partners."
B-52H STRATOFORTRESS
For over 40 years, the B-52's structural
health has been monitored as part of the
Air Force's Aircraft Structural Integrity
Program. By recording flight time, flight
activity and operational loads data among
many other factors, and inputting the
data into a computer model provides the
expected service life of the aircraft. These
efforts have enabled the Air Force to derive
the B-52 will be able to remain in service
until at least 2050.
To keep the B-52H in the fight through
2050, the Air Force is investing in a number

US Air Force

Raider. During this time frame, the B-1B
fleet will give the Air Force the margin
needed to transition the bomber force
to meet National Defense requirements.
The term heavy B-52 test period refers to
a period during which various flight test
efforts for various programmes destined for
Boeing's eight-engine monster.
AFGSC stated that the B-1B’s retirement
timeframe is a key component to effective
fleet management during the transition to
the B-21 Raider. According to AFGSC, the
Air Force continues to invest in maintaining
B-1B combat effectiveness and will do so
until key modernisation milestones are
achieved: "The B-1B recently completed
the most significant modernisation
programme in its 35-year history. This
included the integrated battle station and
cockpit upgrades to provide the crew with
a more user-friendly integrated cockpit.
In addition, the Air Force is currently
considering re-activating the aircraft's
external carriage capability, increasing
its payload capacity to between 30 and 36
AGM-158-series air-to-surface missiles,
and nascent hypersonic weapons. The B-1B
is currently the threshold platform for the
Hypersonic Attack Cruise Missile and the
objective platform for the AGM-183 Airlaunched Rapid Response Weapon.”
Despite its crucial bridge categorisation,
the Air Force will retire 17 of the mostcostly and structurally deficient B-1Bs in
the fleet from 2021, but how does AFGSC
propose to manage the remaining aircraft
given that the Lancer fleet held continuous
deployments for 15 years and the highest
time airframe has accumulated over 12,000
flight hours?
According to AFGSC: "The limited
aircraft retirement will contribute to
funding investments in key capabilities for
the future joint force. It will also allow

B-1B Lancer 85-0085/ED releases a AGM-158 test vehicle during an external release
demonstration in the skies over Holloman Air Force Base, New Mexico, on 4 December 2020

of improvements to ensure continued
readiness in today’s combat environment.
These include the 1760 Internal Weapons
Bay Upgrade which will increase smart
weapon capacity by 67 percent, equivalent
to adding 22 B-52s to the fleet, as well as
the B-52H Radar Modernisation Program
(RMP). This is a high-priority item with
an expected initial operational capability
(IOC) to be declared on 11 B-52s in 2026.
RMP prime contractor Boeing has
selected Raytheon to produce a new active
electronically scanned array (AESA) radar.
A model that will be based on, and use,
technologies developed for the company's
APG-79 and APG-82 units.
Equally significant is the B-52H
Commercial Engine Replacement Program.
Once implemented, new engines are
estimated to offer large maintenance cost
savings. According to AFGSC's prediction,
the new engines will prove so reliable that
they will not have to be removed from the
aircraft for up to 20 years.
B-2 SPIRIT
After years of delays and technical issues,
the B-2's Defensive Management System
Modernisation (DMS-M) programme
experienced a funding reduction and
the programme was terminated in the
FY2021 budget estimate submission. The
programme's remaining funds enabled a
restructure of DMS-M into the B-2 Displays
Modernisation (BDM) programme, which
provides the B-2 with a replacement for
ageing and unsupportable crew station
displays. According to facts listed in the
Air Force FY2021 budget request, the
restructure is set to be implemented over
the next five years. The BDM should begin
fielding in FY2025.
Prior to its termination, General Ray
had called the DMS-M a must-pay bill for
continued lethality, so does omission of
DMS-M, comprising new antennas and
avionics that help detect and identify
threats and ground-based air defence
systems, detract from the B-2's future
survivability? AFGSC says no, "omission
of DMS-M does not detract from the B-2’s
future survivability, because the Air Force
funded other survivability efforts that
provide capability to the aircraft against
emerging threats.”
Editor’s note: When AFGSC is quoted, the
reply was submitted by General Ray’s staff
specifically for this article.
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An F-35A Lightning II pilot assigned to the 4th Expeditionary Fighter Squadron
prepares for a combat sortie in the US Air Force's Central Command area of
responsibility 26 April 2019, Al Dhafra Air Base, United Arab Emirates.

NEW DIMENSION TO
GULF DEFENCE MARKET
The normalisation of relationships with Israel through the Abraham Accords will potentially stimulate
the growth of the defence industry, not least among the signatories.

Gordon Feller and Andrew Drwiega

L

eaders in Washington DC have
concluded that President Biden
will probably not seek to change
“the Abraham Accords”. Those
are the US-brokered agreements
of 2020 which normalised Israeli diplomatic
relations with the UAE on 13 August, 2020
and Bahrain on 15 September 2020. Sudan
normalised relations with Israel on 23
September and a formal letter confirmed
Morocco’s ‘new era of relations’ with
Israel on 22 December 2020. It was the first
breakthrough in the normalisation of
relations between Israel and Arab countries

since Jordan in 1994. While defence and
hi-tech trade did exist ‘out of sight’ before
these Accords and agreements, these public
statements will formalise such business
into the future.
At the time of their signing, the broad
consensus was that these Accords would
alter the arms trade dynamic in the region.
What might be the expected in the short to
medium term is the expansion of not only
international defence industries looking to
grow their footprints, and their profits, in
the Gulf, but also a maturing of the Gulf’s
own fledgling national defence industries.
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Saudi Prince Alwaleed bin Talal once
admitted that arms sales in the Middle East
and the Gulf are ordinarily “highly secretive
and subject to no ministry of finance
oversight or controls.” Gulf monarchies
(plus the governments of the Arab world,
Iran, and some developing states) are
governed in ways such that that are not
subject to the same arms trade rules of the
kind prevailing inside NATO members or
allies.
Gulf monarchies operate under none
of the arms restrictions which most
democracies have in place, nor is there any

middle east special

PRESIDENT BIDEN PAUSES
DEFENCE SALES TO SAUDI ARABIA
AND UAE

The General Atomics Predator XP is an updated version of the Predator RPA. It has been
licensed by the US Government for sale to a broader customer base, including Middle
Eastern, North African, and South American regions.

national institution which regulates arms
acquisition standards. In essence, the Gulf’s
governments have created decision-making
processes which are intentionally meant
to be opaque. This may continue to cause
difficulties for defence manufacturers
located in highly regulated countries.
According to a tracker developed by
one US-based non-profit, Forum on the
Arms Trade, more than $42 billion has been
specified in mandatory Foreign Military
Sales notifications since 30 March, 2020.
To better understand the impact of the
Accords we asked notable experts to provide
their views about the interplay between
the Gulf’s monarchies, the US government,
and those defence firms which are looking
to sell arms to the Gulf monarchies. These
discussions were conducted before the 20
January inauguration of President Biden.
Here’s what we learned:
Raffaella A. Del Sarto, associate
professor of Middle East Studies at The
Johns Hopkins University School of
Advanced International Studies. Ms Sarto
thinks that “it is very unlikely that the
Accords will bring any degree of greater
transparency to the region. The accords
with Israel have further boosted the
international reputation of these countries
and their image as ‘moderate’ regimes,
especially in the US. They are likely to be

seen as real partners in a turbulent region,
and the sale of advanced weapons to these
countries is likely to increase. In addition,
the Accords promise to boost business deals
on advanced technology with Israel even
further (which were conducted secretively
before).
The weapons industry provides huge
profits and employment, which is even
more relevant in times of economic crises,
most recently experienced globally as a
result of the COVID pandemic. The Gulf
states are key clients as the Middle East
is currently one of the most militarised
regions in the world.
Dr. Osamah Khalil, associate professor
of History at Syracuse University in New
York believes that “the Abraham Accords
will facilitate greater arms sales to the
Persian Gulf region. Even before the
agreement, the United Arab Emirates
(UAE) sought a greater role in US military
planning and operations, and purchased
large quantities of US weapons.” It also
was a consumer of Israeli surveillance
technologies.
Bahrain is home to the US Naval Forces
Central Command and the US Fifth Fleet,
and is responsible for US naval activities
in the Persian Gulf, Red Sea, Arabian Sea,
and parts of the Indian Ocean. Both the
UAE and Bahrain have sought expanded

As Armada International was going
to press news was breaking that newly
inaugurated President Biden was pausing arms sales to the United Arab Emirates and Saudi Arabia. These sales and
others, such as arms sales to Taiwan,
were cleared by ex-President Trump
as he neared the end of his tenure as
President. As noted elsewhere in this
article, this directly impacts high value
arms sales including Lockheed Martin
F-35As, General Atomics Predator XPs
and munitions among many others.
Although not specifically mentioned
in the announcement, there has been
growing concern regarding how the
war in Yemen has been fought, particularly with weapons and munitions
from arms manufacturers in the West.
With the IDEX and NAVEX 2021 defence exhibitions already reconfirmed
to take place at the Abu Dhabi National
Exhibition Centre (ADNEC), Abu Dhabi, UAE, from 21 - 25 February 2021, this
breaking development is likely to cause
considerable confusion for those major
defence compa-nies attending.

ties with Washington to contain Iran's
influence in the region. As demonstrated
by the sale of up to 50 Lockheed Martin F-35
fighters, 18 armed General Atomics MQ-9
Predator XP unmanned aerial systems and
other defence equipment to the UAE worth
around $23 billion, there will be an even
greater demand for US and Israeli weapons
and technology.
Dr. Eckart Woertz, director of the
German-based GIGA Institute for Middle
East Studies sees an additional benefit,
in that “one aspect of the arms trade in
the Gulf is to cultivate foreign alliances,
not necessarily to increase military
effectiveness.”
Dr. William D. Hartung, director
of the Arms and Security Program at
the Washington, DC-based Center for
International Policy does not expect
the Abraham Accords to lead to more
transparent arms procurement: “They
are the result of a pragmatic decision by
the governments of the UAE and Israel to
publicly align in service of their de facto
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The Ticonderoga-class guided-missile
cruiser USS Leyte Gulf transits the Persian
Gulf after a port visit. The vessel was on a
routine deployment to the US 5th Fleet area of
responsibility.

alliance against Iran; curry favour with
the (then) Trump administration; and
open up potentially beneficial economic
and security ties. For its part, the Israeli
government has discussed a countervailing
$8 billion arms package from the US, one
that would include additional F-35s beyond
those it already possesses, along with attack
helicopters and other offensive weaponry.
Taufiq Rahim, senior fellow in New
America Foundation's International
Security programme stated that “the
normalisation of relations between the UAE
and Israel take a relationship previously
in the shadows into the public view, which
will inevitably lead to greater attention,
security, and ultimately heightened
transparency.”
Rahim was asked about the possible
implications of the Abraham Accords –
especially for those who are seeking to
encourage more transparency in arms
procurement. He thinks that “there will

be opportunities for media and academic
institutions to openly engage in further
exploration of the relationship between the
defence sectors …and given the open media
in Israel, this will be a natural result.”
Dr. Seema Gahlaut, director, Strategic
Trade Management Initiative & Senior
Fellow, Trade, Technology and Security
Program at The Henry L. Stimson Center; a
noted expert on munitions export controls
and sanctions, was asked about the most
likely categories of arms that the US might
sell (via the FMS process) or allow its
companies to sell via direct commercial
sales (DCS) and 600 Series programs
(through the Commerce Control List) ) to
Bahrain. “In 2018, Bahrain’s arms imports
were reported to be $65 million. These
figures do not include military equipment
such as small arms and light weapons,
trucks, small artillery, ammunition,
support equipment, technology transfers,
and other services. Some of these excluded
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categories have been part of what US
allies (such as the UK) have been selling
to Bahrain for over a decade.” Dr Gahlaut
says these categories are “now part of the
600 Series in the Commerce Control List,
where the traditional emphases has been
on promoting US sales, with much lower
level of due diligence than the State/DDTCmanaged, ITAR-controlled, arms sales.”
Dr. Gahlaut concludes that, “on the
issue of diversion, Bahrain’s own regulatory
structures provide some protection: arms,
ammunition, explosives and military
weapons cannot be imported/exported
into/from Bahrain without a No Objection
Certificate from the Ministry of the
Interior.”
While the defence industries of the
signatories are all likely to benefit directly
from the brokered Accords, international
defence manufacturers and suppliers will
also find an expanded market which is likely
to be less restricted than before.
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JADARA EQUIPMENT & DEFENCE SYSTEMS CO.
is a Jordanian company engaged in designing and manufacturing
of different military equipment
MANUFACTURER OF:
Short Range Portable Grenade Launcher System “Nashshab”,
equipped with two kinds of grenades: Anti-Tank and Thermobaric,
with day/night sighting system and Laser Range Finder, has
the ability to defeat modern heavy-armored tanks equipped
with Explosive Reactive Armor (ERA), soft-skinned vehicles,
fortifications and bunkers

Medium Range Anti-Tank Guided Missile System ATGM “Jadara Terminator” –
intended to defeat modern heavy-armored tanks equipped with Explosive
Reactive Armor (ERA), soft-skinned vehicles, fortifications and bunkers at a
distance up to 2.5km. The system uses two kinds of missiles: Anti-Tank missile and
High Explosive, Fragmentation missile. The system is equipped with a modern day/
night sighting system and thermal imager

Mobile Complex of Remotely
controlled Weapon system “QUAD
Jadara-TERMINATOR” equipped with
four laser guided missile systems,
7.62 mm machine gun. The firing
distance is up to 2.5 km

Different variants of a Multipurpose Remote-Controlled
Systems “QUAD” based on four grenade launchers
Nashshab”, equipped with day/night sighting system and laser range
finder. Available in two variants: on ground and on vehicle
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Saudi Arabia’s Eurofighter Typhoons use the Thales Damocles
laser designation pod rather than Litening or Sniper.

THE EXPANSION OF GCC
AIR POWER
The expansion of GCC air power has been rapid and in no small measure driven by region rivalry with Iran.

By Jon Lake

I

n recent years, the air forces of the
Gulf Co-operation Council (GCC)
nations (the Kingdoms of Saudi
Arabia and Bahrain, the States of
Kuwait and Qatar, the United Arab
Emirates and the Sultanate of Oman) have
undergone major modernisation and expansion programmes. Though the scale and
pace of this process has increased markedly
in recent years, it is more deep-rooted than
is sometimes supposed. The process dates
back to before Operation Desert Storm
(1990-91), though it accelerated significantly about ten years ago, following the
so-called US "Pivot to Asia" pursued by

the Obama administration, and with the
associated publication of Hilary Clinton’s
‘America's Pacific Century.’
It became increasingly clear that
although the US would remain engaged
in the region, its allies in the Middle East
would be expected to shoulder a greater
share of the burden of defending themselves, supporting and co-operating with
deployed US, British and French forces
rather than substantially relying on these
foreign elements. This added impetus to
the drive to achieve greater interoperability with US forces, ensuring that new
military installations were built to US and
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NATO specifications, and that personnel
were trained to operate alongside allied
forces. GCC air forces increasingly began
to train with air arms from outside the
Gulf – sometimes hosting exercises such
as the UAE’s Advanced Tactical Leadership
Course (ATLC), and sometimes deploying
to exercise overseas. The Royal Saudi Air
Force (RSAF), for example, participated in
the Red Flag exercise in the USA, and in exercises in the United Kingdom and France.
At much the same time, some of the
larger GCC nations embraced a more outward-looking stance, and adopted a greater
willingness to operate on the international
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stage. Sometimes this meant using national
wealth to support humanitarian assistance
to other nations (especially other Muslim
nations) – and this drove Qatar’s acquisition of the Boeing C-17 Globemaster, for
example. Sometimes this new more international outlook resulted in GCC members participating in combat operations
as part of an international coalition. The
UAE beginning a rotational deployment in
Afghanistan from 2007, and just four years
later, both the UAE and Qatar deployed fast
jet aircraft to participate in the NATO-led
intervention in Libya.
GCC air forces demonstrated their
readiness to operate under US command,
as part of an international coalition from
22 September 2014, when Saudi, Emirati,
Qatari, Jordanian and Bahraini fast jets
joined US aircraft in air strikes against
Daesh targets in Syria, and were themselves
later augmented by Moroccan General
Dynamics F-16s.

Iraq, and as Iran intensified its efforts to
build up its own nuclear arsenal.
In June 2017, Saudi Arabia, the UAE,
Bahrain and Egypt severed diplomatic relations with Qatar, citing Qatar's supposed
"embrace of various terrorist and sectarian
groups aimed at destabilising the region",
but also motivated by rivalry between these
major oil and natural gas producers and by
Qatar's relations with Iran (they share the
world’s biggest natural gas field). Relations
are now being restored.
The Yemeni civil war has dragged on,
however, and Saudi Arabia and its allies
(including Sudan and Egypt) have continued to mount airstrikes against Houthi
targets, with inevitable collateral damage
to Yemeni civilians and civilian infrastructure provoking widespread condemnation.
State-owned Saudi Aramco oil processing facilities at Abqaiq and Khurais in
eastern Saudi Arabia came under attack
by unmanned aerial vehicles (UAVs) on 14
September 2019. The Houthi movement in
Yemen claimed responsibility, but direct
Iranian involvement was widely suspected.
The need to deter and counter the

Dassault Aviation - A. Pecchi

RIVALRY WITH IRAN
For Saudi Arabia, growing rivalry with
the Islamic Republic of Iran was a major

concern, especially after a multi-sided civil
war began in Yemen on its southern border
in late 2014, with Iran supporting and arming the Houthi rebels.
Tensions between Saudi Arabia and
Iran go back many years, based in part on
the rivalry between the Sunni and Shia
branches of Islam, and on competition between the two for leadership of the Islamic
World, as well as the very different forms
of government – one an absolute monarchy, the other a theocratic Republic. These
tensions are exacerbated by their very different relationships with the US and their
attitudes to its influence over, and presence
in, the Gulf region. The two Islamic powers
even differ in their approach to oil pricing,
with Saudi Arabia taking a longer-term
view of the global oil market with a willingness to moderate prices, while Iran,
with much smaller reserves and a larger
population, tends to focus on high prices in
the shorter term.
Saudi Arabia's concerns about Iran
grew as Iran attempted to spread its
influence, funding and training insurgent
groups in Lebanon, Syria and post-Saddam

A pair of Qatar Emiri Air Force Rafales; Qatar has opted for a mixed fleet of flighters.
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Qatari Emiri Air Force's (QEAF) Mirage 2000s and Rafales fly in
formation over Doha, Qatar, alongside US Air Force (USAF) F-15E Strike
Eagles during the Qatar-US Air Forces Central Command Friendship
Event, 24 August 2020.

Iranian threat has been a significant factor
behind ongoing efforts by GCC air arms to
modernise and expand.
AIR POWER EXPANSION
Even 30 years ago, one GCC air force was
operating at significant scale, and was
beginning to reduce its reliance on expatriate personnel. According to the US Air
Force’s official Gulf War Air Power Survey,
the RSAF flew more sorties than any other
non-US coalition air arm during Operation
Desert Storm (5,829 of them), and was the
only non-US partner air force to score an
air-to-air ‘kill’ during the conflict.
The Douglas A-4 Skyhawks and
Dassault Mirage F1s that fled in the face
of Iraq’s invasion also allowed the ‘Free
Kuwait Air Force’ to fly 780 interdiction
sorties (more than the French Armée de

l’Air, for example), but generally, the GCC
air forces were too small to play a leading
part in the Allied air campaign, and the
GCC nations’ most important contribution
was in providing bases for US, British and
other allied aircraft.
Even before Iraq invaded Kuwait, Arab
air forces were embarking on modernisation programmes. Saudi Arabia had
introduced McDonnell Douglas (now
Boeing) F-15 Eagle interceptors and British-supplied Panavia Tornados, Kuwait
had already ordered some 40 McDonnell
Douglas (Boeing) Hornets (32 single-seat
F/A-18Cs and eight two-seat F/A-18Ds), and
Bahrain had started to receive the first of 22
General Dynamics (now Lockheed Martin)
F-16C/Ds, while the UAE was looking at
options for a new fighter to augment its
Mirage 2000s. Oman replaced its ageing
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Hawker Hunters with new BAE Hawks in
the mid-1990s, and ordered F-16s in 2005,
while Qatar replaced 14 Dassault Mirage F1s
with 12 Mirage 2000s from 1997.
Arguably more significant than the
delivery of ‘teen series’ fighters to GCC air
forces was the US decision to supply more
advanced weapons, including Raytheon
GBU-10/12 laser guided bombs, AGM-65D/G
Maverick air-to-ground missiles and
above all, the AIM-120 AMRAAM air-to-air
missile, which gave the new generation of
warplanes a real long-range punch that had
previously been lacking. The US was initially resistant to the idea of introducing this
capability into the region, in part to limit
proliferation of this advanced technology
but also to try to allow Israel to maintain a
(Congressionally mandated) ‘Qualitative
Military Edge’ (QME) over its neighbours.

(DVIDS)
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The US rationale for maintaining this
QME is to support what it regards as a reliable and democratic ally, compensating for
Israel’s smaller size and population than
its potential adversaries. It also allows the
US to use Israel to advance its geostrategic
goals without the need to deploy additional
US military forces. Israel has been used as
a cost-effective, trustworthy, battle-hardened, force-multiplier and as a useful
laboratory for US defence equipment,
technology and tactics.
Eventually, in November 1999 Bahrain
was given permission to procure AIM120B Advanced Medium-Range Air-to-Air
Missiles for its F-16 fighters, becoming the
first Gulf Arab country to acquire these
advanced missiles. The then-defense secretary William Cohen also promised to sell
the AIM-120 to Saudi Arabia.

By the turn of the Millennium, it
was clear that the ‘teen’-series fighters
equipping GCC fighter arms would soon
be rendered obsolescent – increasingly
unable to guarantee success against
developed versions of the Sukhoi Su-27
‘Flanker’ (then viewed as the baseline
threat), and by the new generation of
fighters exemplified by the Eurofighter
Typhoon, Dassault Rafale and Saab
Gripen.
After evaluating the Rafale, the UAE
opted instead to acquire a new, bespoke
derivative of the F-16, equipped with a
new Northrop Grumman AN/APG-80
AESA radar, an internal FLIR and a state
of the art electronic warfare suite. The
Block 60 F-16E/F Desert Falcon was the
most advanced F-16 variant ever produced, and was more capable than any

(BAE Systems)
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On 18 May 2017 BAE Systems rolled out initial deliveries of the
Eurofighter Typhoon and Hawk aircraft to the Royal Air Force of Oman.

USAF version. It also represented the most
advanced fighter aircraft in the GCC. The
F-16s augmented the UAE’s Mirage 2000s,
rather than replacing these, and effectively
doubled the UAE’s fighter force at a stroke.
The UAE announced the purchase of 55
single-seat F-16Es and 25 two-seat F-16Fs in
May 1998, and deliveries began in 2004. Subsequent efforts to acquire further advanced
fighters saw the announcement of deals for
the Dassault Rafale, Eurofighter Typhoon
and Block 61 F-16s, but none were concluded. Most recently, the UAE appeared to have
acquired the Lockheed Martin F-35A Lightning Joint Strike Fighter – if ITAR and
Israeli QME concerns can be overcome, as
well as a pause of sale initiated by President
Biden’s administration.
In Saudi Arabia, the RSAF announced
its intention to purchase the Eurofighter
Typhoon from BAE Systems in December
2005, subsequently signing a Memorandum
of Understanding (MoU) for 72 aircraft in
2006. In December 2011, Saudi Arabia signed
a $29.4 billion deal for 84 Boeing F-15SA
(Saudi Advanced) aircraft, with 70 existing
F-15S fighter bombers to be converted to
the same standard. Though there have been
persistent rumours of a further Typhoon
order, and though an MoI for 48 further aircraft has reportedly been signed, a contract
remains stubbornly just out of BAE’s reach!
In Oman, by contrast, the original
batch of 12 F-16C/Ds were augmented by 12
further aircraft after a second contract was
signed in December 2011, and one year later,
a contract was signed for 12 Eurofighter
Typhoons. But whereas the Saudi Typhoon

armament package included the Diehl
BGT Defence IRIS-T IR-homing AAM, the
Omani aircraft was armed with the BAE
ASRAAM – arguably the most capable
close-range missile exported to the region.
This was because when Saudi Arabia signed
up for Typhoon the only option was the
ASRAAM Block 4 (which used a seeker that
was subject to ITAR restrictions) whereas
Oman (and now Qatar) have bought the ASRAAM Block 6, which uses an MBDA-made
(non ITAR) seeker.
Kuwait ordered 28 Typhoons (six of
them two-seaters) in April 2016, and will
arm its aircraft with the IRIS-T missile.
These aircraft will be the first Typhoons
equipped with a production AESA radar,
and the first fighters in the region with a
new generation AESA with a repositioner.
The 28 Typhoons will be augmented by 22
F/A-18Es and six twin-seat F/A-18Fs, all being delivered to a standard close to the US
Navy’s new Block III version, with an Elbit
Systems wide-area cockpit display. The 56
Typhoons and Super Hornets will replace
the survivors of 40 ‘Heritage’ Hornets,
marking a small but significant expansion.
Qatar’s air power expansion was, by
contrast, anything but modest. The Qatar
Emiri Air Force had operated a single fighter squadron equipped with 12 Dassault Mirage 2000-5s, but ordered 24 Dassault
Rafale fighters in May 2015, 24 F-15QAs (plus
an option for 12 more), in November 2016
and 24 Eurofighter Typhoons in September 2017. The QEAF ordered 12 additional
Rafales in December 2017, with an option
for 36 more! The expansion of the QEAF
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fighter element from 12 to 84 aircraft was an
unparalleled step, and necessitated a huge
investment in both training and infrastructure.
Bahrain, whose acquisition of the AIM120 AMRAAM triggered the latest round
of air power modernisation sought a new
fighter for many years, but was limited by
budgetary constraints. The sale of 19 new
Block 70 F-16s was first approved by the US
State Department in 2016 but was delayed
as a result of the Obama administration’s
human rights concerns. Incoming President Donald Trump dropped the human
rights conditions that Obama had imposed
and in June 2018 a contract was signed for
the sale of 16 new-build Block 70 F-16Vs,
accompanied by the upgrade of Bahrain's
existing fleet of 20 F-16C/Ds to the F-16V
Viper configuration.
Though we have highlighted the expansion and modernisation of GCC fighter
forces, there has been similar progress
in the fielding of new and more capable
intelligence, surveillance and reconnaissance (ISR), airborne early warning (AEW),
tanker and airlift capabilities, and with the
introduction of larger numbers of more sophisticated and more modern helicopters.
Moreover, the modernisation and expansion of GCC air power continues at pace,
and the region is becoming increasingly
self sufficient and independent of the US.
The biggest ‘gap’ is now in the ‘infrastructure’ of air power – especially on a supranational level, with no real co-ordinated and
integrated air defence and command and
control network at above national level.
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The French Navy frigate Courbet, part of the European-led Maritime
Awareness mission in the Strait Of Hormuz (EMASOH) escorts a tanker to
ensure freedom of navigation in the Persian Gulf and the Strait of Hormuz.

GCC NAVIES BUILD FOR
PERSISTENT PATROLS
IN HOME WATERS
While international navies provide larger warships to patrol the waters of the Gulf, GCC nations are
building their strength to sustain a constant presence.
Dr Lee Willett

T

he Gulf region remains a global
security hotspot, and its waters
are a melting pot of different
security challenges. Moreover,
the region’s security context
is in some senses unique: whereas, in other
global regions, low- and high-end risks
can to a degree be compartmentalised, the
restricted geophysical and constricted
geostrategic nature of the Gulf’s maritime
layout means that low-end and high-end
maritime challenges to good order at sea are
intertwined, creating a highly volatile area

of hybrid, ‘grey zone’ risks.
Lower-end, maritime security-based
threats in the region include counter-narcotics and other smuggling across the
Northern Arabian Sea as well as other
maritime terrorism risks to commercial
ships transiting the Straits of Hormuz. At
the opposite end of the risk spectrum, the
Gulf region reflects the global trend of a return to state-based naval competition: Iran
continues to improve its naval potential
across the board, while also developing joint
capability that poses an anti-access/area
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denial risk to the Straits of Hormuz; Western navies – notably, the United States Navy
(USN), the Royal Navy (RN), and the French
Navy (FN) – continue to build permanent
high-end naval presence in the region, both
at sea and ashore, to support national and
multinational security interests.
GREY ZONE THREAT
In between these two ends of the spectrum,
hybrid, ‘grey zone’ risks are playing out
actively at sea across the region. In one of
the most prominent recent episodes, in

(Abu Dhabi Ship Building)
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UAE Navy’s Abu Dhabi Baynunah Corvette has multi-mission capabilities
including coastal patrol and surveillance, mine detection and avoidance,
helicopter operations, and anti-air / anti-surface capabilities.

mid-2019 several commercial ships were
attacked with explosive devices while at
anchor and underway, and others were
boarded at sea or were seized with the crew
held. These incidents prompted substantial
international response, for example with
two multinational naval task forces established to increase maritime surveillance

and security capacity in the region: the
nine-country International Maritime Security Construct (IMSC) – for which Coalition
Task Force (CTF) Sentinel is the operational
component; and the European-led European Maritime Awareness in the Straits of
Hormuz (EMASoH) task force.
These two new task forces sit alongside

the maritime security presence already
provided by the USN-led, Bahrain-based
Combined Maritime Forces (CMF) partnership. With 33 international partners
contributing, CMF generates three separate
Combined Task Forces (CTFs): the counterterrorism-focused CTF-150; the counterpiracy-focused CTF-151; and the maritime-
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Inside one of the construction facilities at Abu Dhabi Shipyards.

GULF NAVAL STRENGTH
The six GCC members – Bahrain, Kuwait,
Oman, Qatar, Saudi Arabia, and the United
Arab Emirates (UAE) – all have naval forces
that contribute actively to national and
multinational operations in the region.
In the multinational context, for example, five GCC members – Bahrain, Kuwait,
Qatar, Saudi Arabia, and the UAE – are also
CMF members. Bahrain, Kuwait, Saudi
Arabia, and the UAE have all commanded
different CTFs at different times. The Saudi
Arabian navy and border guard are currently commanding CTF-150 and -152, respectively; the Pakistan Navy is commanding
CTF-151.
Across the Gulf region, while the USN,
RN, FN, and other Western navies bring the
higher-end capability, the GCC navies bring
a collection of key maritime security capabilities. Moreover, they have the locality
and capacity to bring persistent presence.
The Saudi Arabian navy operates
modern frigates, and it (along with the
UAE) also has mine warfare and maritime
patrol aircraft capability. However, where
the GCC navies collectively add prominent
capability to the regional maritime security

mix is in patrol forces – namely, corvettes,
patrol vessels, fast attack craft (FACs), and
interceptors. All six bring patrol force in
some form. While these forces are a mix
of old and new capabilities, some of the
new platforms are notable – for example,
the Royal Navy of Oman’s Khareef-class
corvettes and Al-Ofouq-class patrol vessels, and the UAE Navy’s Abu Dhabi-class
corvette and Baynunah-class FACs. Also of
note from a maritime security context, all
six GCC member states have a coastguard or
maritime police force. This underlines the
lower-end capacity GCC naval forces bring
in providing maritime security presence
across the region. One capability highlight
here is the UAE coastguard receiving two
new Arialah-class offshore patrol vessels.

(US Navy)

and wider theatre security-focused CTF-152.
The strategic ethos of many regional
and extra-regional navies operating in and
around the Gulf region is to provide presence to support both national and multinational maritime security interests. This is
reflected very much, too, in the perspective
of another key group of navies operating
in the region – the indigenous forces of the
Gulf Co-operation Council (GCC) navies.

When combined with their local presence, the ability of the collective GCC navies
to generate patrol force and coastguard
capacity at sea adds significantly to the
region’s maritime security balance.
The CTF Sentinel/IMSC maritime
security construct provides a good example
of where and how regional navies bring
significant security impact. From amongst
the six GCC navies, three – Bahrain, Saudi
Arabia, and the UAE – are IMSC members.
CTF Sentinel’s concept of operations is that
‘Sentinel’ duties – requiring more capable
platforms (like destroyers and frigates)
to be present in more risky regions (like
around the Straits of Hormuz) – are performed by larger navies like the RN and the
Royal Australian Navy; ‘Sentry’ duties – requiring, in principle, patrol forces focused
on a wider range of regions to bring surveillance and reassurance presence – are
performed largely by the regional navies.
Despite this clear division of labour in a
construct like CTF Sentinel, providing more
consistent presence more widely across
the region will require the GCC navies,
individually and collectively, to maintain
and augment key capabilities. Such capabilities might include improved sensors and
communications – allowing these navies
to more ably enhance and share collective
understanding of the recognised maritime
and common operating pictures. Such enhanced, shared collective understanding of
the regional maritime picture is essential to
understanding the ‘grey zone’ risk
in particular, and boosting the effectiveness
of the presence required to address it.

The patrol coastal ship USS Tempest (PC 2) transits the Strait of
Hormuz acting as an escort on 2 December 2020.
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ABRAHAM
ACCORDS LETS
IDEX WELCOME
NEW FIRST
TIMERS
The flurry of normalisation agreements between Israel and Arab
countries means Israeli defence contractors can now exhibit at Gulf
defence events.
Andrew Drwiega

T

he political and public disunity
between many Arab nations,
including those in the Gulf, and
the state of Israel has gradually
been easing over the last few
decades. Egypt and Jordan were early
signatories to peace treaties in 1979 and 1994
respectively.
Now in 2020, there has been a significant
breakthrough with the United States
brokered Abraham Accords which has seen
Israel and four Arab League countries Bahrain, the United Arab Emirates, Sudan

and Morocco - normalising diplomatic
relations. While a certain amount of ‘below
the table’ business and commerce has
always been present, including surveillance
defence equipment, this normalisation has
allowed all parties to now engage formally
and openly (as much as that ever does in
defence).
One of the main ‘drivers’ in terms of
security is that the majority of Gulf Arab
states and Israel share a common adversary,
the Islamic Republic of Iran. Islamic
fundamentalism is as much of a threat to
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the absolute rulers of the Gulf states as
it is to the western democratic nations.
Israel too would not wish to have any of its
Arab neighbours transformed into hostile
countries.
For the first time therefore, Israeli
defence companies will be exhibiting at
IDEX, the major Gulf international defence
exhibition and conference, 21-25 February 2021.
We talked to a couple of Israeli
companies - the Aeronautics Group and SK
group (IWI, Meprolight, Camero) - to get
their thoughts on exhibiting for the first
time at IDEX.
Armada International: How will
the agreement to normalise relations
between Israel and some of the
Arabic countries affect your business
opportunities?
Aeronautics: Aeronautics is proud to
participate for the first time at IDEX
exhibition. The recently signed peace
agreement with the UAE opens up many
avenues for regional cooperation. Israel
and the Emirates share similar operational
needs and Aeronautics Group offers
solutions to meet those needs. Thus, we
believe that there are many potential
and different opportunities for mutual
cooperation that up until now was
restricted. Moreover, there is a significant
openness for business collaborations and
productive partnerships in the Gulf region.
SK Group: The new agreement between

the governments opens new opportunities
for the entire SK Group, including IWI,
Meprolight, Camero and Uniscope. Our
solutions meet with the needs of defence
and security forces in the region. Marketing
and selling efforts will be according to the
Israeli MOD regulations.
AI: What are the key products/systems
that you believe are suitable for this
market?
Aeronautics: These are among the top
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[defence] markets in the world and so are
seeking the best of breed when it comes
to defence applications and solutions.
UAVs in particular provide the most
accurate intelligence while maintaining
confidentiality and reliability, can be
rapidly deployed and easily maintained.
Aeronautics offers integrated turnkey
solutions based on unmanned systems
platforms, payloads and communications
for defence and homeland security (HLS)
markets.These include: the Dominator
– a Medium Altitude Long Endurance
(MALE) UAS is designed to carry multiple
large payloads and to perform tactical and
strategic, long-range BLOS missions; and
the Orbiter UAS family (Orbiter 2, Orbiter 4,
and Orbiter 1K).
Orbiter 2: More than 1000 units of the
Orbiter 2 have been delivered and supplied
to dozens of customers worldwide. It offers
a low silhouette and silent operation, a
100km range, dual payload, encrypted,
digital datalink, frequency hopping and
simple assembly.
Orbiter 4 STUAS, is an advanced multimission platform that can simultaneously
carry multiple payloads, extending its
ISTAR capabilities. It can be operate in
all weather conditions, under-cloud base,
with optional satellite communications
capability providing high image quality.
Orbiter 1K is a loitering munition class
UAS based on Aeronautics' mature,
combat-proven Orbiter 2B Mini UAS. it
offers long endurance, persistence presence
over the target area, high precision strike
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with low collateral effects, is covert, electric
powered, has artillery mode capability
and fully operational in GPS denied areas.
SK Group: Day and night sights including
our thermal solutions and variety of |our
small arms weapon and light machine gun
that are relevant for defence and security
personnel.
At IDEX, IWI will highlight the Carmel
assault rifle, the ARAD multi caliber assault
rifle, which was launched in 2019, the
5.56mm and 7.62mm NEGEV light machine
gun, the Dan 338 Bolt Action Sniper
Rifle and the Masada striker fired pistol.
Meprolight will highlight its Mini-Hunter
- lightweight night vision weapon sight,
the MEPRO NYX-200, an uncooled thermal
sight and the Mepro M21 day/nigh selfilluminated reflex sight.
AI: Are you now contemplating (or are in
the process of forming / or have already
formed) a joint venture company in the
Gulf (GCC)?
Aeronautics: The Group has a vast
experience creating partnerships and
business cooperation including knowhow technology transfer final assembly
capabilities, production for government
authorities in those countries where
there is a significant activity and a need
for local support. The company is looking
into different opportunities in the region,

whether it is JV, partnership or any other
business cooperation in order to provide
the end user with the best solutions and
systems Aeronautic offers and local support
if needed.
SK Group: We are looking for a local
cooperation
AI: Are you restricted in what you can
export by technology transfer issues?
Aeronautics: Aeronautics' solutions have
dozens of years of proven experience

in developing defence and Intelligence
solutions, based on identifying and
recognising operational challenges and
needs of the end user. We are proud to be an
Israeli company and as such we are subject
to the Israeli and the international laws and
regulations regarding the exporting
of intelligence systems and products and
we will continue to work accordingly.
SK Group: The SK Group always complies
with the Israeli MOD restrictions
and regulations.

MISSION POSSIBLE:
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The aircraft selected to replace the Finnish Air Force F/A-18C/D
will have to operate in the country’s harsh Arctic climate.

AND THE WINNER IS…?
Decisions by Canada, Finland and Switzerland over which new fighter they will select to replace their
existing F/A-18s are eagerly anticipated in 2021.
David Oliver

T

he current worldwide
COVID-19 pandemic will inevitably impact national defence
budgets but some of the largest
procurement programmes
have so far been ring-fenced. These include
billion dollar contracts for new multirole
fighter aircraft for Canada, Finland and
Switzerland to replace their respective
McDonnell Douglas (now Boeing) F/A-18
Hornet fleets.
CANADIAN CONFUSION
In July 2010, Canada’s Conservative
government announced that it intended
to procure 65 Lockheed Martin F-35A

Lightning II Joint Strike Fighter (JSF)
aircraft to replace the Royal Canadian
Air Force’s (RCAF) existing 80 CF-18A/B
Hornets for $7 billion with deliveries
planned for 2020. With this announcement,
Canada became an F-35 component supplier
but after years of technical problems, and
missed deadlines, and a new government,
Canada became the first nation to cancel
their order and purchase of 18 F/A-18E Super
Hornets as an interim solution instead.
The Canadian government then
cancelled the $5.23 billion Super Hornet
purchase in 2017, in apparent retaliation
for Boeing’s trade-violation complaint
that led the US Commerce Department to
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investigate sales of Bombardier C-Series
passenger jets to Delta Air Lines.
In December 2017 Canada launched
a new competition for 88 new fighter
aircraft worth an estimated $15 billion
under its Future Fighter Capability Project
(FFCP) programme. In the meantime,
the government announced that it was
spending an estimated $3 billion to extend
the lives of the CF-188 fleet and buy 18
former Royal Australian Air Force (RAAF)
F/A-18A/B aircraft that will fly with the
RCAF until the last of the new fighters
arrives in 2032.
Initially five government-backed teams
announced their intention to enter the
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FFCP programme but in November 2018
Dassault Aviation informed the Canadian
government that it was withdrawing
the Rafale from the FFCP competition.
Having reviewed the draft Request
for Proposal (RfP) and the Canadian
requirements for intelligence data sharing
and interoperability, particularly with US
forces, Dassault stated that they would be
difficult to meet. In September 2019 the
UK Ministry of Defence (MoD) and Airbus
notified Canada of their decision for the
Eurofighter Typhoon not to participate
in the competition to replace the CF-18.
The announcement cited requirements
to integrate the aircraft into the North
American Aerospace Defense Command
(NORAD) and technology transfers as
barriers to a successful bid.
The three remaining teams vying to
win the FFCP contract comprise Saab,
partnered with Diehl Defence, MBDA UK
and Rafael, offering the JAS 39E/F Gripen,
Lockheed Martin and Pratt & Whitney
proposing the F-35A, and Boeing, with
Peraton Canada, CAE, L3 Technologies, GE
Canada and Raytheon Canada offering the
Block III F/A-18E/F Super Hornet. All the
bidders are supported by their respective
governments.
The Lockheed Martin team have
highlighted the fact that Canadian federal
government was the first nation to sign
on to the US JSF partnership and to date
more than 110 Canadian companies have
contributed to the development and the
production of the F-35 resulting in some
$2 billion in contracts. However, under
the current rules of the JSF partnership
agreement with Canada, Lockheed Martin
cannot offer traditional industrial and
technological benefits to Canadian industry
as an incentive to select the F-35A.
Due to the COVID-19 pandemic, the
deadline for bids was extended to 31 July
2020. In September 2020 Saab and the
Consortium for Research and Innovation
in Aerospace in Quebec (CRIAQ) signed a
Memorandum of Understanding (MoU).
This collaboration has been formed to
support Saab's future Industrial and
Technological Benefit (ITB) commitments,
if the Gripen fighter is selected for Canada's
Future Fighter Capability Project (FFCP).
An initial evaluation is to be completed
by spring 2021 with a contract award
expected sometime in 2022 to allow
deliveries to begin in 2025.

(BAE Systems)
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An RAF Typhoon TMk3 and an FGR Mk4 escorted into Finnish airspace by the Finnish Air Force
F/A-18C to begin the HX Challenge trails.

FINLAND’S DECISION
In 2021, the Finnish Defence Force will
select a new fighter to replace its fleet of
F/A-18C/D Hornet fleet aircraft as part of
its HX programme launched in October
2015. Boeing’s F/A-18E/F Super Hornet
and EA-18G Growler, Dassault’s Rafale,
Eurofighter’s Typhoon, Lockheed Martin’s
F-35A Lightning II and Saab’s Gripen JAS
39E/F Gripen are competing for the 64
aircraft contract. On 31 January 2019, Saab
submitted a revised offer in response to the
revised Request for Quotation (RfQ) for the
Finnish HX programme which has a cost
limit of $12 billion. In addition to 52 Gripen
E and 12 Gripen F fighter aircraft, Saab
offered to include two GlobalEye AEW&C
aircraft.
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The HX Fighter Programme is critical
for Finland’s defence capability and
determines the Air Force’s entire combat
capability into the 2060s. Finland needs
fighters to safeguard the integrity of its
airspace and provide support for the the
Army and the Navy. New fighters may
also be used for engagement of stand-off
targets and complement reconnaissance,
surveillance and C2 in the Defence Forces.
The HX Challenge was carried out at
Pirkkala Air Base in central Finland in
January 2020 with tests performed under
Finnish winter conditions, in order to
verify data previously supplied by the
fighter manufacturers. During the two
weeks of testing, the fighter candidates
also participated in simulated exercises

(Finnish Air Force)
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A Finish Air Force Hornet with the two-seat Saab Gripen NF and a Gripen E that took part in the
HAX Challenge trials.

completed the contending trials aircraft.
However, Finnish Ministry of Defence
Programme director Lauri Puranen noted
one of the F-35As could not complete
the missions due to a technical problem
although the other teams complete them all.
In September 2020 BAE Systems and
Leonardo were awarded a contract to
develop the Active Electronically Scanned
Array (AESA), the European Common
Radar System Mark 2 (ECRS Mk2) radar and
MBDA’s SPEAR medium-to-long-range
strike weapon for RAF Typhoons, both of
which will be included in its HX offer.
In October the US State Department
approved the sale of the F-35A JSF and F/A18EF Super Hornet to Finland, paving the

SWISS TEMPTATIONS
With the backing of a national referendum,
held in September 2019 Switzerland is
proceeding with the procurement of 40 new
fighter aircraft to replace its fleets of F/A18C/D Hornet and Northrop F-5E aircraft
(David Oliver)

to display their capability in operating in
battle scenarios as part of Finland’s defence
systems.
A total of 40 mission were flown over
two weeks to test aircraft performance,
sensors at range, as well as their resolution
and ability to maintain tracking while
targets used manoeuvring or employed
countermeasures. They also determined
the workload and speed associated with
preparing the weapon system to attack a
ground target, and in the case of a longrange attack with standoff weapons, if
the aircraft can be provided with more
specific target data by a datalink. The flights
were also used to measure the each of the
fighter’s capability to identify and locate
electronic signals and produce situational
awareness of the target area.
Two Eurofighter aircraft, a two-seat
Typhoon TMk3 and a single-seat FGR Mk4
from the Royal Air Force’s (RAF) No. 41 Test
and Evaluation Squadron, were the first to
take part in the trials. They were followed
by a French Air Force two-seat Rafale B F3R
from EC 2/4 La Fayette and a Joint-DGA
and Dassault Rafale B testbed. From Saab
the two-seat Gripen NF demonstrator
and a Gripen E trials aircraft equipped
with Iris-T, Meteor air-to-air missiles, and
the Electronic Attack Jammer Pod flew
the trials, while a GlobalEye took part in
a separate trials in the south of Finland.
Lockheed Martin’s two USAF F-35As from
the 56th Fighter Wing at Luke AFB in
Arizona and two Super Hornets, a US Navy
F/A-18E, an F/A-18F and an EA-18G Growler

way for the nation to purchase American
jets should either Boeing or Lockheed
Martin win the competition. The approved
sales of both types would include air-to-air
missiles and air-to-ground precision guided
munitions and related equipment.
Lockheed Martin offer drew attention
to the fact that neighbouring Norway’s
F-35As have been successfully operating
in the country’s harsh North Atlantic and
Arctic climate. Norway declared Initial
Operating Capability (IOC) for its F-35A
fleet in October 2019 after which the aircraft
launched their first NATO peacetime
mission safeguarding Icelandic airspace out
of the Keflavik Air Base.
Boeing had stressed the fact that there
would be 60 percent commonality of
production and ground support between
the Hornet and the Super Hornet with
co-production offered to Patria which
assembled the F/A-18C aircraft in Finland.
The US manufacturer also drew attention to
the potential reduction conversion training
for air and ground crews between new and
old F/A-18s.
The competing manufacturers
responded to a revised RfQ with a Best And
Final Offer (BAFO) by the end of January
2021. A decision is planned for later this year
with the winning type set to achieve IOC in
2027, and FOC in 2030.

Two Dassault Rafale B aircraft, seen here at Turku Air
Base in Finland, took part in the HX Challenge trials.
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Rafale, Eurofighter, Super Hornet, and Lighting II are competing to win a contract to replace
Swiss Air Force’s F/A-18C/Ds.

selected type had to be operationally ready
at the time of testing. The Swiss decision
not to flight-test the Gripen removed it
from the competition.
In November 2020 Airbus and the
Federal Republic of Germany submitted
their official offer to the Armasuisse for the
sale of Eurofighter aircraft to Switzerland.
The offer has been prepared in cooperation
with the other Eurofighter nations as well
as the industrial partners Leonardo and
BAE Systems.
With the acquisition of the Eurofighter,
the German government is offering
Switzerland the opportunity to deepen its
existing military partnership, particularly
with regard to the joint training of the

Canada is coming to the end of its protracted
programme to replace the RCAF’s ageing fleet of
CF-18A/B Hornet fighters.
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(USAF)

between 2025 and 2030 as part of its Air2030
programme worth $7.2 billion.
The approval followed in-country
evaluation of the Dassault Rafale,
Eurofighter Typhoon, Boeing F-18E/F
Super Hornet, and Lockheed Martin F-35A
Lighting II combat aircraft at Payerne Air
Base at the end of 2019.
Seven years ago the Swiss electorate
rejected a $3.27 billion order for 22 Saab JAS
39 Gripens. Although the Swiss defence
procurement agency Armasuisse had
invited Saab to submit a proposal for the
JAS 39E Gripen E to be chosen as the Swiss
Air Force’s next fighter jet in January 2019,
the aircraft was not evaluated during flight
trials, as the Swiss stipulation was that the

two air forces. With the Eurofighter,
Switzerland will gain full autonomy in the
use, maintenance and application of the
data from its aircraft. Its offer was boosted
by neighbouring Germany’s contract for 38
Tranche-4 Eurofighters for the Luftwaffe.
The US government and Lockheed
Martin submitted a proposal to the Swiss
government offering up to 40 F-35A aircraft
and a sustainment and training programme.
If successful, Lockheed said, Swiss industry
would have the opportunity to compete
for direct production of F-35 components
as well as sustainment projects to support
the Swiss Air Force and Swiss autonomy, as
well as cybersecurity projects related to the
F-35. The option would permit the assembly
of four aircraft in Switzerland to help the
Swiss Air Force and industry partners learn
how to maintain the aircraft.
As with the Canadian and Finnish
competitions, Boeing is relying on the Swiss
Air Force’s experience of operating its fleet
of F/A-18 Hornets over the past 25 years
which were also assembled in Switzerland,
to influence its choice to select the latest
Block III Super Hornet, 30 of which have
been selected for Germany’s Luftwaffe.
Although Dassault has won recent
export orders for the Rafale including
contracts from India, Qatar, Egypt and
Greece, the French fighter is considered
by some as an outsider for the winning the
Air2030 bid. All four manufacturers are
also offering Switzerland extensive offset
agreements, allowing Swiss companies
significant work on the project.
In May 2020, Switzerland took the
decision to extend the deadline for
responses from industry from August
to November due to the COVID-19
pandemic. The announcement of the
extended deadline came four months
after Switzerland's Armasuisse defence
procurement agency issued a second RfP
for its Air2030 requirement built on data
already gathered from tests and evaluations
of the candidate fighter aircraft in 2019.
Delivery of the first new combat aircraft
is scheduled for 2025, with the procurement
of 30–40 aircraft, depending on the type, to
be completed by 2030.
With almost $35 billion’s worth of
contract at stake, it is all to play for by the
rival manufacturers which, for some, will
determine the production life of their
aircraft while for others it will confirm
which will become the dominant multirole
fighter of the 21st century.
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(USArmy)

BREAKING
A2D2 WITH
LONG
RANGE
FIRES
Enhancing the delivery of long range
precision fires (LRPF) is being driven largely
as a potential response to the increasing
presence of A2/AD (anti-access area denial)
defences on the battlefield.

Stephen W. Miller

A

ccording to international security scholars Stephen Biddle and Ivan Oelrich, A2/AD
uses “a series of interrelated
missile, sensor, guidance,
and other technologies designed to deny
freedom of movement” to an opponent’s air,
naval and ground forces. It is the restrictions that in-depth air defence networks
place on friendly attack aircraft contributing to the battle that are a primary concern
to militaries like the United States, NATO,
and those with a considerable air arm.
An effective A2/AD can prevent aircraft
from striking and neutralising enemy forward and supporting forces, an advantage
that US and western forces have relied upon
for over five decades. LRPF uses ground
based indirect fire systems to disrupt and
destroy key elements of A2/AD. The objective is to break the interlocking defence
network allowing attack air to operate with
lower risk. As Brigadier General John Rafferty, who leads the US Army Long Range
Precision Fires Cross-Functional Team,
has made clear: “The combination of longrange air defence systems, artillery and
coastal defences with seamless integration
of long-range, over-the-horizon radars will
be difficult to counter.”

The US Army Precision Strike Missile (PrSM) has been in competitive
development since 2016 as a next generation longer range missile that can be
fired from currently field MLRS and HIMARS.

EXTENDING THE RANGE
Current tube artillery and even ground missiles have limited capability to attack many
of the critical elements that constitute
the A2/AD system. Tube artilleries have a
maximum range of 30-40km (18-25 miles).
The BAE Systems towed 155mm M777
howitzer can deliver high explosive rounds
to 28-37km (17-23 miles). With its Excalibur
GPS guided round this increases to 40km
(25 miles) while also providing a five metre
circular error probable (CEP) accuracy.
Likewise, the Lockheed Martin Multiple
Launch Rocket System (MLRS) and its truck
mounted cousin HIMARS was originally
fielded to counter massed armour and
counter-battery targets using M26 rockets
with submunitions at up to 32km (20 miles).
With air defence missile systems such as the
Russian NPO Almaz S-300 (SA-10 Grumble)
and S400 (SA-21 Growler) reaching out to
250-400km (155-250 miles) and even mobile
systems like the GSKB Almaz-Antey.
S350 having a 120km (74 mile) range, these
indirect fire systems cannot hope to address
them. Gen. Rafferty, who leads the US Army
Long Range Precision Fires Cross-Functional Team explained: “With adversaries
investing so heavily in countering air power
it really has to be surface-to-surface fires
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that begin to reduce the enemy integrated air defences and long-range artillery
that make up that layered standoff of A2/
AD.” However, to engage and disrupt these
systems requires achieving much greater
range while retaining accuracy. This goal is
the objective behind several development
efforts.
INCREMENT IC
Gaining a substantial increase in the
distance that a cannon can fire a projectile
is the focus of several projects. The US
Army XM1299 long-range precision fires
prototype (known as Increment IC) in its
ERCA (Extended Range Cannon Artillery)
programme was demonstrated in March
2019 in order to achieve the required accuracy at ranges up to 62km (38 miles). This was
achieved by using a longer barrel combined
with a new super-charged XM654 propellant
that creates a much higher velocity together
with XM1113 rocket assisted and XM659
projectiles.
In its accelerated programme, in 2019
the US Army awarded a $45 million contract
to BAE Systems to integrate the new cannon
into a M109A7 Paladin chassis. This reflects
its intention to field 18 ERCA equipped
self-propelled guns in 2023. Automatic

loading is to be added later. According to
a US Government Accountability Office
(GAO) study “the middle-tier acquisition
rapid prototyping effort for the XM1299
long-range precision fires prototype known
as Increment IC - which includes new
armament, electrical systems, and other
upgrades - will cost approximately $486
million.” This would provide the Army one
battalion of 18 howitzer prototypes for operational test.
Russia’s debut of its 2S35 Koalitsiya-SV
152mm self propelled howitzer occurred
in 2015 with reports now indicating it is
beginning to enter wider service. With a
claimed maximum range of 70km (43 miles)
and fully automated loading and firing
at a sustained rate of 15 rounds/minute
(rpm), its performance is comparable to the
German Krauss-Maffei Wegmann (KMW)
/ Rheinmetall PzH2000 155mm 52 calibre
system while exceeding that of most currently fielded artillery. The PzH2000 is also
automated and demonstrated a firing range
of 67km (41 miles) in November 2019 tests in
South Africa. First introduced in 1998 the
system is used by eight armies.
Concurrently, a technology referred to

(USArmy)
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The US Army developed Extended
Range Cannon Artillery (ERCA)
has demonstrated its ability to
deliver the Excalibur guided
projectile to a range of 62 km.

as ramjet has been demonstrated that will
extend the range of a gun. The ramjet uses
the projectile’s forward motion to compress
incoming air which, expelled from its base,
accelerate its flight. A key advantage of the
ramjet is that it can reach extended ranges
using 52 calibre guns already in wide use.
According to Thomas Danbolt, vice presi-

dent large calibre ammunition at Norway’s
NAMMO, “the company in 2018 demonstrated its 155mm-ER ramjet ammunition
capable of 40km (25 mile) range. It is now
combining the ramjet with rocket assist
to extend this range to 70-85 km (43-50
miles) with a further goal of achieving 100150km (62-93 miles) in future evolution”.

MVR-700
For all naval guns, artillery and mortars.
Ensuring optimal performance on all
legacy and modern guns.

www.weibelradars.com
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Russia’s Inskander Short Range Ballistic Missile (SRBM) and equivalents such as the PRC DongFang DF-11 and Iranian Fateh-110 can deliver conventional warheads with better than 10 metre
accuracy against fixed targets such as airfields, rear areas, and command facilities.

NAMMO is working with Boeing, while
General Dynamics Ordnance and Tactical
Systems, Northrop Grumman, and Raytheon Missiles and Defense all have similar
Phase One contracts to develop the XM115
ramjet round for the US Army with the aim
of reaching targets at 100km (62 miles).
The US Army is also working on a new,
long-range cannon it proposes to reach
out and strike targets at up to 1,850km (1,150
miles). In comparison, US Navy battleships
16-inch Mark 7 guns could only hit targets
at a maximum of 32km (20 miles) range.
The Strategic Long-Range Cannon (SLRC)
based on an Army Research Lab (ARL) briefing shows a concept reminiscent of the Cold
War Army's M65 ‘Atomic’ 280mm cannon
and the modified 16-inch naval gun employed in the US-Canadian High Altitude
Research Project, or HARP. Presently, the
National Academy of Science is conducting
a congressionally mandated study to assess
the technology approaches, policies, and
concepts of operations of the SLRC including the essential technologies, materials,
and manufacturing capabilities needed.
The committee has met in closed session
four times, most recently in early December
2020. As Dr. Loren Thompson at The Lexington Institute points out: “Reflecting that
the distance from Warsaw to Moscow is only
1,126km (700 miles) , the SLRC

projected capabilities raises a number of
questions including how they would be employed, how targeting would be performed,
and who would control them.” These may
be of as much or greater relevance than the
technical challenges themselves.
MISSILES
MLRS M260 and HIMARS have filled the
general support role for many armies.
Adapting it to delivery long range precision
fires began with the introduction of the
M31 GMLRS Unitary rocket. With its GPS
guidance and a single 91kg (200lb) high-explosive warhead, the M31 could hit targets
accurately while reducing with collateral
damage. GMLRS has a minimum range of
15km (nine miles) but maximum of 70km
(43 miles) with a velocity of Mach 2.5. Its
upgraded multi-mode fuse includes point
detonation, delay and a proximity airburst mode that can be set for three or 10
metres (9.8 feet or 32.8ft) Height Of Burst
(HOB). These expand its utility against a
wider range of deep targets.
For deeper targets out to 300km (186
miles) Lockheed Martin has developed
ATacMS. Originally also a submunition carrier the latest MGM-168 Block IVA variant
substitutes a 230kg (500lbs) unitary HE warhead with GPS/INS guidance. Fielded in
2002 it is fired from the MLRS or HIMARS -
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two missiles are available on the former but
only one on the latter. However, the Army is
seeking to introduce a successor to ATacMS
as early as 2023. Named the Precision
Strike Missile (PrSM), the programme was
initiated as a competition in 2017 but is now
solely being developed by Lockheed Martin
(LMCO). It was to initially have a range of
60-499km (37-310 miles) (meeting the INF
treaty limits). This may no longer be the
case as a 2020 LMCO briefing added “it’s
open architecture to ensure capability can
easily be spiralled to achieve longer ranges.”
The PrSM program, as Gen. Rafferty explained during his briefing “seeks to attack
a variety of targets…We want the range [of
PrSM] but then we also want to explore
targets across multiple domains. We believe
the multimode seeker will give us the ability
to do.” This would see by 2025 an extended
range ground launched capability able to
not only address stationary land targets but
potentially ships underway at sea.
The guided missile has been the primary
tool for use at the strategic level since the
1950s (largely following the German V1
and V2 rockets of World War II). The US
Army fielded the Pershing missile through
1991 with a 1770km (1,099 mile) range with
either conventional or nuclear warhead. It
also in 1983 fielded the BGM-109 Ground
Launched Cruise Missile (GLCM) a mobile
land-based version of the Naval Tomahawk
with 2500km (1,550 mile) range. Both were
eliminated as were Soviet equivalents under
the Intermediate-Range Nuclear Forces
Treaty (INF Treaty) which banned missiles
with ranges between 500-5,488km (310-3,410
miles). The US August 2019 withdrawal
from the INF has opened the door to renewal of US (and likely Russian) Army strategic
missile efforts. It could be suggested the
US Army was already pushing toward
resurrecting these capabilities possibility
anticipating the withdrawal from the INF
and responding to the Russian Federation’s
road-mobile Iskander-K tactical missile
system which US officials insist exceeds the
500km (310 mile) INF range limit.
In fact, the US Army has moved quickly
to full the perceived gap in what it refers
to as mid-range capability. In November
2020 it announced it intended to adapt the
BGM-109 Block IV Naval Tactical Tomahawk cruise missile and the latest land
attack version of the Naval SM-6 Standard
missile for ground launch application. The
Tomahawk offers 1,667km (1,035 mile) range,
mid-course correction and multiple

(NAMMO)
The application of the ramjet concept to artillery projectile offers a doubling
or tripling of the range of existing howitzers without need to change their
configuration.

Live fire testing is planned for
2022. These are at least partly in
response to People’s Republic of
China’s land-attack DF-17 and anti-ship DF-100 hypersonic
missiles which were seen in it its
October 2020 parade. However it
is likely that the LRHW will be a
high-priced weapon that will be
reserved for high priority targets
and unlikely to be available in
quantity. Given this alone, it is
less clear when or if these assets
would be available for use in
counter A2/AD tasks. Therefore,
other systems being pursued will
be needed.
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LRPF ADOPTION
A2/AD is broad challenge facing
NATO and other militaries.
With more limited resources
and equipment and operational
constraints these forces may need
to be more selective in their pursuit and adoption of long-range
precision fire solutions. The US
approaches may not be appropriate. For example, although
the US Marine Corps, which has
HIMARS and could adopt PrSM, it
was pursuing mounting the Navy
NASAMs on the lighter JLTV for
its longer-range surface strike. In
addition, even armies which have
already field the M109 howitzer
may hesitate to adopt the US
Army’s ERCA until field results
are available. They might be also
inclined to watch the progress of
ramjet projectile development.

YE

tracking and homing sensors capable of both land and surface ship attack. The earlier GLCM used a heavy
semi-trailer four missile launcher so
its feasibility it at least established.
Application of the SM-6 in a mobile
ground launched configuration is,
however, a relatively new endeavour. SM-6 has 556km (345 mile)
range, dual seeker, and both external
and autonomous targeting direction and is a proven anti-air and
anti-missile capability, as well as a
recently introduced land and ship
target engagement capability. In November 2020 Lockheed Martin was
awarded a $340 million contract to
build the US Army’s new mid-range
missile prototype launcher. A February 2020 Congressional Budget
Office study suggested a four-cell
truck trailer launcher like the Army
THAAD would be feasible, although
appropriate complementary radar
and missile reloading would also
be required.
Seeking to reach even further
the US Army is also pursuing
development of its Long-Range
Hypersonic Weapon (LRHW) give
the Army a 2,250+km (1,400+ mile)
range strategic conventional strike
capability to “defeat A2/AD capabilities, suppress adversary Long Range
Fires, and engage other high payoff/
time sensitive targets.” LMCO has
a $347 million contract to build
boosters, guidance and canisters/
eight missiles, and modify four
trucks to serve as two-missile transporter-erector-launchers (TELs).
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A hull section from the future UK Royal Navy (RN)
ballistic missile submarine HMS Dreadnought is
moved at shipbuilder BAE Systems Submarines’
Barrow shipyard. Two Dreadnought boats are
currently in build at Barrow.

EUROPEAN SHIPYARDS
BUILD INDIVIDUAL AND
COLLECTIVE CAPABILITY
As Euro-Atlantic naval activity ramps up, key shipyards in the region are bringing their individual and
combined expertise to help naval customers build greater capability and output.

E

urope’s naval shipyards are as
busy today as the navies they
support. With naval competition returning, operational and
capability focus switching back
to high-end warfare, and navies looking to
industry for help in rapidly embracing new
technology and capability, shipyards are
adapting business approaches, shipbuilding
concepts, and infrastructure and skills,
to enable continued support for customer
requirements.
Navies’ re-focusing of strategic

Dr Lee Willett
and operational emphasis on high-end
warfare means that ships, submarines, and
maritime aircraft all remain a requirement.
Different European shipyards bring
different capabilities, in this respect: some
build surface ships and submarines; others
specialise in either/or.
Several European countries have
a requirement to maintain high-end
ship- and submarine-building capability
and capacity, with select companies
maintaining primacy as original equipment
manufacturers (OEMs) to support an active
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national naval customer and increasing
export requirements. Both within
and across these European countries,
an increasing number of companies,
including OEMs, are seeking to work
with other national and international
companies (including other OEMs) to form
partnerships that blend inputs and build
outputs.
GOING DUTCH
The Royal Netherlands Navy (RNLN) is one
of the busiest European navies, with ships,

(BAE Systems)

sea power

submarines, maritime helicopters, and
sailors and marines deployed widely across
the Euro-Atlantic theatre, and at distance in
the Caribbean, the Indian Ocean, the Gulf,
and the Far East. With RNLN surface ships
at the centre of European Union (EU) and
NATO naval task groups, and with Dutch
submarines amongst the most capable
Western boats, the RNLN is continuing to
provide high-end capability and output at sea.
In building such capability and output,
the RNLN works closely with other key
Dutch stakeholders: the Ministry of
Defence (MoD) and the Defence Materiel
Organisation (DMO); the research and
development (R&D) community; and naval
industry. Within what is known as the
‘Golden Triangle’ of stakeholders, these
and other government, R&D, and industrial
stakeholders collaborate in delivering
capability.
One key stakeholder in the ‘Golden
Triangle’, and the Netherlands’ longestablished naval OEM, is Damen Naval
Division, part of Damen Shipyards Group.
“We are the main provider, the only
OEM, of complex naval solutions in the
Netherlands – so we provide solutions
to the RNLN and to our MoD,” Richard
Keulen, director Naval Sales Support at
Damen Naval Division, and formerly an
RNLN Commander (including frigate
commanding officer), told Armada
International. “That OEM role is very

(Damen)

sea power

Nuyina, the Antarctic Survey and Resupply Vessel (ASRV) in build
for Australia, is pictured at Damen’s Vlissingen shipyard. Damen
Naval teamed up with Danish company Knud E Hansen to deliver
the ASRV’s ice-breaking capability elements.

important, and is something which I
think distinguishes us in the game from
suppliers.”
“An OEM capability, for a mid-sized
country like the Netherlands, is very
valuable because an OEM position means
that, in international materiel co-operation
– be it in NATO, in the EU, or bi-national –
you actually can meaningfully contribute to
a co-operation as a mid-sized state,” Keulen
explained. “The Netherlands is very keen
on European co-operation,” he continued.
However, he noted, “If you want to engage
in European co-operation, it is always good
that you actually bring something to the
table.” “It’s not the protectionistic story,
that you need your only OEM,” said Keulen.

“No, you need your OEM knowledge base
in a certain segment actually as a driver for
international co-operation.”
“In the naval domain, we see the
benefits now, from a Netherlands
perspective, of having a strong OEM –
Damen – that can actually work together
with other European OEMs on the highest
level.”
“If you take a look at the European
naval shipbuilding landscape, sometimes
the impression is given that it is a widely
scattered field of many companies, but
if you … look at the highest OEM level,
there are only six or seven OEMs,” Keulen
explained. “It is actually not as scattered or
divided as sometimes presented, because
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all those OEMs have unique qualities ….
Together, they represent a full-scale set
of knowledge and skills to build a strong
European naval shipbuilding branch.”
Alongside working with other OEMs,
OEMs can work with and mobilise their
national supply base, said Keulen. At
challenging times, like during the COVID-19
pandemic, “if you have an OEM capability,
you at least have a party who can engage the
supply base in a large programme.”
Damen is supported by a strong
national naval supply chain, Keulen said: it
includes companies like Thales Nederland
(bringing naval sensor and combat system
capabilities) and RH Marine (supplying
high-end military platform automation
solutions). “We have a self-sustainable naval
cluster,” said Keulen. “Within that cluster,
Damen Naval represents the OEM, the main
contractor, function.”
The range of naval platforms in
development, build, and maintenance
at Damen demonstrates the range of
platforms required by naval customers.
Damen is working with the DMO on
building a Combat Support Ship (CSS) for
the RNLN. A build contract for the future
HNLMS Den Helder was signed in February
2020, with steel cut in the last quarter of
2020, and construction getting underway
with keel laying in the second quarter of
2021. Demonstrating how an OEM can

enable supply chain engagement in a
complex project, Keulen noted that Damen
has contracted to date more than 40 Dutch
suppliers in the CSS programme. “That
main contractor role [includes] managing
those supply partners. That is part of the
solution to swiftly adjusting to the changing
environment and maybe the changing
customer requirements,” he added.
Damen is also finalising delivery
of an Antarctic Survey and Resupply
Vessel (ASRV) for Australia, with the ship
currently conducting sea trials. Alongside
high-specification military capabilities
like reduced underwater radiated noise to
support the survey function, the ship has
an ice-breaking capability requirement,
to support Antarctic operations. The
programme demonstrates the requirement
for and benefits of partnering: while Damen
has experience of building and delivering
both commercial ships and high-end
military ships, it does not have knowledge
in building ice-breakers. Here, Damen
Naval teamed up with Danish company
Knud E Hansen – partner of Damen
Shipbuilding Group – to deliver the icebreaking capability elements.
Damen is also continuing to conduct
mid-life upgrade (MLU) work on RNLN
frigates and logistics ships.
As regards emerging programmes,
Damen is the OEM – working again with
the DMO – in a bi-national programme
to deliver new-generation frigates for the
RNLN and the Belgian Navy, replacing the
two services’ M-frigates. Reflecting the
shift in Euro-Atlantic naval operations,
these frigates will focus on anti-submarine

The UK RN’s fifth-in-class
Astute submarine, Anson,
pictured in December 2020 at
its naming ceremony. The boat
is scheduled for launch in 2021
and sea trials in 2022.
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warfare (ASW) and have been given the
designator ASW-F. This programme is in
the product definition and engineering
preparation phase: build contract award is
anticipated by early 2022; first ship delivery
is expected in 2027.
Working in another partnership – this
time, with German shipbuilder Blohm
& Voss (part of the Luerssen Group) and
Thales Nederland – Damen Naval also won
a tender to build the future F-126 frigate
for the German Navy. Previously known
as the MKS 180 programme, the F-126
programme will deliver four 10,000 tonne
frigates (with an option for two more). “It’s
a big frigate, which is very future proofed,
very flexible, and has a lot of very high
requirements,” said Keulen. Here, Damen as
main contractor is partnering with Blohm &
Voss and Thales Germany (through Thales
Nederland) as the principal subcontractors.
Partnerships such as that with
Luerssen can be enabled by strategiclevel partnerships between countries.
For example, in December 2020, the
Netherlands and Germany signed a letter
of intent to co-operate on future frigate
replacement activities as part of a strategic
partnership. Industrial OEMs play key roles
in realising such partnerships. “As an OEM,
we could make the bridge – by winning
a tender in Germany – to offer to the
Netherlands and Germany possibilities to
co-operate on the same OEM level on future
frigate programmes,” said Keulen.
“That is an example where, as an OEM,
you can offer your country a meaningful
contribution to the table at the highest
level.”

(BAE Systems)

The RSwN’s lead A19 SSK HSwMS Gotland
is pictured during relaunch at Saab
Kockums’ Karlskrona yard in February
2020. All three A19s are being modernised
and, together with the two new A26
Blekinge-class boats, will make up the
RSwN’s five-strong future submarine force.

(Saab AB)
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SUB-SURFACE PARTNERSHIP
Underneath another strategic partnership
– this time, between the Netherlands
and Sweden – another programme
demonstrating how Damen is combining
OEM capacity with partnering is its
teaming with Swedish submarine-building
OEM Saab Kockums in bidding to build the
RNLN’s next-generation diesel-electric
submarine (SSK). Three bidders remain
in the process – France’s Naval Group and
Germany’s tkMS, alongside Saab Kockums/
Damen (with Spain’s Navantia no longer
involved).
At the end of 2020, the Dutch MoD
reported to Parliament on the progress
of an exploration phase between the
customer and the three remaining bidders.
Once this exploration phase is finalised, a
competitive dialogue phase is scheduled:
that phase, likely to involve customer/
bidder information exchange, is likely to
start in the first quarter of 2021. Beyond
that, said Keulen, “The foreseen timeline at
this moment is a contract somewhere at the
end of 2022 to one of the three parties.” The
first boat is scheduled to arrive in 2028.
Saab Kockums is already building the
Royal Swedish Navy’s (RSwN’s) Blekingeclass A26 SSK – the baseline from which
the boat design for the Dutch bid is drawn
– and the company provides the OEM
capability for submarine building within
the partnership. On its side, said Keulen,
“Damen knows complex naval programmes
in the Netherlands, knows the customer,
knows the navy, knows the operational
concept.”
This particular partnership underlines
“[the] model of finding the right partner
based on a very strong and thorough
knowledge base for complex naval projects”,
said Keulen. “Both companies can manage
complex military projects, but Saab has
the specific knowledge of submarines
and we have specific knowledge of larger,
Dutch, project management.” “It’s very
complementary,” Keulen continued. “Our
complementarity and also the fact that we
can ‘team up’ our knowledge areas, that is
a very strong point: both companies are
privately owned, both companies operate in
a mid-sized European state where they have
the same position as unique OEM for naval
projects, and on that base have a very strong
pedigree with their respective launching
customer – their national navy.” “This
partnership is based on the fact that we
contribute to the programme in a balanced

An artist’s rendering of the Saab Kockums/Damen Naval design the two
partners are bidding into the Royal Netherlands Navy’s (RNLN’s) future
diesel-electric submarine programme. The Saab Kockums/Damen design is
based on Saab’s A26 SSK, in build for the Royal Swedish Navy (RSwN).

manner,” Keulen added.
The presence of national navies in
such partnering programmes as the
launching customer also plays a key role,
Keulen explained. The OEM working
in partnership from the outset with the
launching customer – for Damen, the RNLN
– enables customer and supplier to engage
in deep dialogue from day one and improves
understanding and engagement across the
programme’s life cycle.
SUB-SURFACE SECURITY
The importance of the A26 programme for
Sweden itself is underlined by the fact that
the Swedish government back in 2014 listed
the underwater domain as an area of vital
national interest. In this context, not only
will the RSwN’s two A26s (HSwMS Blekinge
and HSwMS Skane) provide crucial new
operational capability for Sweden, but
international interest in the design – as
demonstrated in the Saab Kockums/Damen
bid for the RNLN requirement – points
to longer-term opportunities that could
surface for the A26 programme.
Consequently, the underwater
domain remains vital to Saab’s business as
Sweden’s OEM for sub-surface capability.
As demonstrated in its partnership with
Damen, Saab Kockums also seeks to bring
its OEM capabilities to the table alongside
what it can build with partners. “One of the
cornerstones of the Saab group is to partner
with leading companies,” Lars Brännström,
Saab’s Deputy Head and Chief Marketing
Officer for the Kockums business area, told
Armada International. “For us, partnership
is key to success.”
Developing with Damen what Saab
sees as a ‘Dutch solution’ for the RNLN’s
requirement, Saab Kockums has “a close
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(Saab/Damen)
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and extended relationship” with its Dutch
counterpart, said Brännström. As the two
partners work together in the bidding
process, “During 2020 the collaboration
has been extended to a selected network of
other Dutch suppliers through what we call
‘Readiness Webinars’.”
Like Damen does in the Netherlands,
so Saab Kockums works closely with key
Swedish stakeholders in delivering a
complex platform like A26. “Building a
submarine requires [a collection of] unique
capabilities, starting with academia and
research; involving a large number of
suppliers; including close dialogue with the
customer; and finding sound and long-term
financial resources,” said Brännström.
At a strategic level, the Swedish
government is making that long-term
financial commitment to national defence
and security. In the latest Defence Bill –
announced in December 2020, and covering
the 2021-25 period – Sweden confirmed a
spending increase of around 45 percent
across the period up to 2025 (compared to
spending levels in 2020).
For submarine capability, the bill
committed to a five-strong SSK force,
numbering: the two A26s; two A19 Gotlandclass SSKs already modernized by Saab
Kockums (HSwMS Gotland and Uppland);
and the third A19, HSwMS Halland, which
(as decided in the bill) also is to be upgraded.
MLU work on the first two A19s was
completed in December 2020, Brännström
said.
Alongside the submarine build and
upgrade work, Saab Kockum’s Karlskrona
yard in southern Sweden has been busy
building a new signal reconnaissance ship
for the RSwN and conducting MLU work
on the navy’s two Gävle-class corvettes. “A

sea power

Defence Bill committing to the first two of
a possible four-ship class. On 25 January
2020, Saab announced it had signed a
contract with FMV, the Swedish Defence
Materiel Administration, for the product
definition phase for these future ships. The
contract effectively signals the start of the
acquisition process, the company said.
With the new ships likely to be broadly
similar in size to the in-service Visby-class
corvettes, although perhaps slightly larger,
Saab Kockums already possesses the skill
and capacity required to build vessels of
such size and capability, said Brännström.
In terms of future platform capabilities,
Brännström pointed to increasing market
interest in multi-functionality and
autonomy. These are both areas where Saab
is already strongly positioned, he added.
SOVEREIGN SUBMARINES
While some countries co-operate with
partners in building submarines – notably,
SSKs – sovereign national interest and
capability requirements for countries
building nuclear-powered submarines –
attack boats or missile boats (SSNs, SSBNs)
– almost always requires such boats to be
built exclusively by a national shipbuilder.
The unique level of expertise and capability
required to build nuclear-powered boats
means that shipbuilder is (in most cases; the
United States being the exception) often the
sole OEM.
One OEM building nuclear-powered
submarines that will be operating across
the Euro-Atlantic theatre is BAE Systems
Submarines, at its Barrow-in-Furness yard
in the UK. However, while BAE Systems
is the sole OEM responsible for meeting
the UK Royal Navy’s (RN’s) SSN and SSBN
requirements, partnerships are still playing
a part in delivering these programmes.
For example, the UK is building a new
(Damen)

concrete step in providing more fighting
power is to enhance the capabilities of
existing vessels,” said Brännström. “This
is what we [have done] on the surface side,
with the Gävle-class corvettes.”
Such build and upgrade work has
also driven Saab Kockums to upgrade its
build capabilities and facilities. “We have
conducted a complete revamping of our
methods, our engineering capabilities,
and the production site in line with
the increasing market demands,” said
Brännström. “Due to the remarkable
complexity of the products, development
and production of submarines and
advanced surface vessels has very little to
do with what it was only one or two decades
ago.” He noted in particular increased
customer capability and performance
requirements (for example, improved
shock resistance or reduced signature),
different materials used in build, different
production processes including increased
use of software in shipyard work, and a
‘systems of systems’ integration approach.
In terms of change, these are “only the tip of
the iceberg”, he added.
In terms of the production site, Saab
Kockums has completely re-shaped the
Karlskrona yard, said Brännström. “The
investment made in the shipyard is one of
the largest made by the Saab Group in one
location.” “We have rebuilt the majority
of the site,” he added. “[Work] is in the
penultimate phases, with new insulation
of the main assembly hall. Changes also
include new robotics and improved working
conditions.” Workforce size has been
increased, too.
Alongside building the A26s, future
work for Saab Kockums likely will include
building a class of new surface combatants
for the RSwN. The vessels will replace
the two Gävle-class corvettes, with the

An artist’s rendering of the RNLN’s incoming Combat Support Ship, the future
HNLMS Den Helder. Damen has integrated several national suppliers in the
programme, as part of delivering the ship and its capabilities.

SSBN, the Dreadnought class, to replace the
in-service Vanguard class. The new class,
like its predecessor, will fire the Lockheed
Martin Trident D-5 submarine-launched
ballistic missile – the same SLBM used
onboard the US Navy’s in-service Ohioclass and future Columbia-class SSBNs.
Thus, while BAE Systems is designing and
building the bulk of the boat, the missile
tubes – the Common Missile Compartment
(CMC) – have been designed and are
being built by General Dynamics Electric
Boat (the lead US contractor building the
Columbia-class boats [the other contractor
being Huntington Ingalls Industries
Newport News]).
The CMC will form the centre of the
boat’s structure, around which the rest of
the hull is formed. In December 2020, BAE
Systems Submarines announced that one
of the largest hull sections of lead boat
Dreadnought had been assembled on its
Barrow site and moved to another of the
shipyard’s manufacturing facilities, the new
Central Coatings Facility.
Four Dreadnought boats will be built,
with the first scheduled to enter service in
the early 2030s. As buildwork on the new
SSBN class ramps up, for a period of time
the boats will share Barrow’s build spaces
with the last three of the RN’s seven-boat
Astute SSN class.
In the Astute programme, December
2020 saw the naming of boat five, Anson.
The boat is scheduled for launch in 2021 and
sea trials in 2022.
Earlier in 2020, boat four,
HMS Audacious, sailed from Barrow for
sea trials at the RN’s submarine base at
HM Naval Base Clyde, Faslane, Scotland.
In a press statement, released on 11
December for HMS Anson’s naming, BAE
Systems Submarines said “Work is also
well under way in Barrow on Astute boats
six and seven [Agamemnon and Agincourt],
as well as the first two boats in the
Dreadnought class.”
The first three Astute SSNs – Astute,
Ambush, and Artful – are in service. Last-inclass Agincourt is expected to be delivered
to the RN in 2025.
The Astute and Dreadnought
programmes are Barrow’s two priorities,
and will keep the yard’s order book busy
until into the 2030s. Looking into the
longer-term future, the RN and UK MoD
have for some time been discussing Astute’s
successor, within the Maritime Underwater
Future Capability (MUFC) programme.
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TECHNOLOGY FOCUS

Weibel’s Xenta radar series has been developed to perform a diverse range of missions simultaneously including the
detection of fixed- and rotary-wing aircraft, RAM ordnance and UAVs.

ONE BEAM HITS ALL?
Radars on the battlefield track and detect a diverse collection of targets. Is it feasible or desirable to develop
a single radar to perform these disparate missions?
Thomas Withington

B

attlefield radars perform four
core functions: They can detect
people or vehicles, aircraft;
Rocket Artillery and Mortar
(RAM) fire and even equip vehicles to detect incoming ordnance. Armies
must often deploy several types of radar to
support the manoeuvre force. This could
include Ground Surveillance Radars (GSRs)
to detect people, vehicles and some low-flying aircraft such as Uninhabited Aerial Vehicles (UAVs). These maybe reinforced with
ground-based air surveillance radars to detect hostile fixed- and rotary-wing aircraft,
and UAVs at range, together with Weapons
Locating Radars (WLRs) to detect incoming
RAM fire. Finally, armoured vehicles may
use radars to detect incoming munitions
to alert their Active Vehicle Self Protection
Systems (AVSPSs). Why have radar

engineers not developed a standard,
deployable radar that could perform most,
if not all, these missions? Would this not
save on the cost and logistics having to
deploy multiple radars for this array of
targets?
MULTI-MISSION
A written statement from RADA Electronic
Industries notes that these diverse surveillance and detection missions “have very
different operational constraints.” This
is because they involve “different target
types” notes a written statement from
Weibel Scientific. The targets each radar
type detects all behave in a particular way:
“With that in mind, it may be very difficult
to solve all these missions at the same time
with the same radar.” Nonetheless, a written
statement from Blighter cites “a clear move
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towards the use of multi-mission radars,”
although cautions that “trying to achieve
a one-size-fits-all” approach inevitably
involves compromises.
For example, RADA says that GSRs do
not prioritise elevation coverage, unlike
ground-based air surveillance radars which
must determine an aerial target’s altitude.
Furthermore, “ground targets have a very
small radar signature,” observes Weibel.
“The targets move extremely slowly with a
limited line of sight, meaning it is difficult
to acquire and track targets which have a
tendency to disappear in ground clutter.”
As a result, GSRs need high Doppler
resolution. Radars exploit the Doppler
Effect. Named after Austrian physicist
Christian Doppler, this is the phenomenon by which the frequency of the pulse of
electromagnetic energy transmitted by the

radar increases when it hits a target moving
towards it. Likewise, the frequency will
decrease if the object is moving away from
the radar. An oft-quoted example of this is
the apparent rise in tone of a police car siren
as it approaches a stationary observer and
its apparent decrease as the police car drives
away. This is because the crest of each wave
of radio frequency (RF) energy transmitted
by the radar takes less time to reach the
antenna. As the target moves away as each
wave crest takes longer to reach the radar.
Providing the observer with an accurate
depiction of a target’s range and speed is
vital for a GSR. Given that a vehicle or a person maybe moving slowly, having accurate
Doppler resolution is vital to ensuring that
the GSR provides accurate information, the
RADA statement notes.
Ground-based air surveillance radars also require high Doppler resolution
particularly if being used for fire control to
guide a surface-to-air missile to an aerial
target where accurate range, velocity and
bearing information is vital. Unlike GSRs,
they must provide elevation coverage,
RADA adds. WLRs, meanwhile, must have
a fast-scanning rate. The scanning rate

refers to the number of times per minute or
per second that a radar looks at a particular
area. This is important as artillery, rocket
and mortar fire may travel at exceptionally
high speeds and may have moved significant distances in the interregnum between
each illumination of the ordnance by the
radar’s antenna, RADA says. Finally, radars
equipping AVSPSs typically only need to
cover a comparatively short range, unlike
ground-based air surveillance radars, but
like WLRs will need to regularly scan a large
area around and above the vehicle to detect
and track ordnance moving at high speeds.
The physical architecture of a radar
also complicates matters: The larger an
antenna’s radar that narrower its radar
beams will be to provide sharp coverage of
an aerial target albeit with a lower scan rate.
This is fine for a ground-based air surveillance radar but “less suitable for short
ranges requiring wider beams, higher scan
rates and elevation coverage,” notes RADA’s
statement.
SOFTWARE DEFINED RADAR
Much like it has in the tactical radio world,
the advent of software-defined architec-

Blighter

TECHNOLOGY FOCUS

Blighter’s A800 Ku-band (13.4GHz to
14GHz/15.7GHz to 17.7GHz) UAV detection
radar can also detect and track surface targets
on land and water, notes the company’s
official literature.

ture in the radar world has revolutionised
how these systems perform their mission.
Software tunes the radar and generates the
appropriate waveform according to the task
the radar is to perform. For example, if a
GSR only needs to be tracking and detecting
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RADA’s MHR S-band (2.3GHz to 2.5GHz/2.7GHz to 3.7GHz) radar forms part of the US Army’s IMSHORAD interim short-range air defence system and is positioned on four corners of a General
Dynamics M-1126 Stryker series 8x8 armoured fighting vehicles to detect airborne threats.

vehicles and not people, then the operator
can simply select this operating mode and
the radar’s software does the rest.
Nonetheless, the development of
multi-mission radars that can perform all
the missions noted in the article’s introduction is not only a matter of overcoming
physical hardware limitations like antenna
size, but also overhauling the radar’s signal
generation and processing. In a nutshell,
you are asking one radar to perform a
multitude of different tasks at once with
different waveforms. A hypothetical true
multi-mission radar will need to detect
and track all the targets mentioned above
simultaneously across a large area. On
top of this the radar will have to sort out
all the echoes it receives from the targets
it illuminates: “These challenges are very
complex,” say RADA with the radar having
a huge processing burden from the plethora
of radar echoes it is receiving from targets.
Ultimately, “developing a true multipurpose
radar combining all these missions will
require a massive development effort before
it is feasible,” say Weibel. “One has to apply a
certain amount of realism when it comes to
the ability to develop a true multi-role radar
that solves all tasks equally well all of the
time,” Blighter argues.
One possible answer is to deploy radars
that can perform a couple of missions, rather than all those listed above, which would

still help to reduce procurement and operational costs, and logistics burdens. Weibel
says that its Xenta series of X-band (8.5GHz
to 10.68GHz) radars can perform several disparate tasks simultaneously including the
detection of rotary and fixed-wing aircraft.
Equally, the radar can be optimised to detect
UAVs, “likewise, we have a RAM functionality that is being refined.”
There is a danger that the hypothetical
‘all seeing radar’ could become not a help
but a hinderance: “If a radar could see all
types of targets at the same time, it would
mean that the operator is provided with too
much information, that it would be impossible to digest,” warns Weibel: “How would
an operator be able to handle a multitude of
target sets and types that have to be potentially engaged with different effectors?”
NETWORKING
It may be more practical to use conventional radio communications to network an
array of radars on the battlefield and fuse
their respective radar pictures together to
generate a detailed radar picture of what is
happening across the battlefield: “An array
of tactical radars, properly connected and
synchronised, maybe part of the solution,”
RADA says. Blighter believes that this
approach could be achieved through the
deployment of “lower cost, high-mobility”
radars which can “provide a resilient, fused
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multi-sensor common operating picture.”
One potential solution mooted by the firm
includes the development of thin and lightweight radars using Active Electronically
Scanned Array (AESA) technology where all
the radar’s transmit, receive and processing
elements are mounted on a single radar tile.
These tiles could cover the skin of a vehicle
providing surveillance and diverse target
detection around the vehicle. The vehicle
could share its radar picture to help create
this fused picture of the area of operations.
The firm cautions that making such radars
lightweight and thin enough to equip a
vehicle’s skin will be challenging: “Although
we are optimistic for the development of
such radars, we are mindful that cost and
component barriers will provide hurdles for
a while yet.”
Furthermore, networking requires
bandwidth. There is an inherent danger that
networking radars together on the battlefield could tax the bandwidth of deployed
communications networks. One possible
solution could be to embrace emerging
technologies like the secure fifth generation
wireless protocols now entering service in
the civilian and commercial worlds, and socalled millimetric wave communications
in frequencies of 30 gigahertz and above.
Both may offer high data rate communications without taxing existing networks.
Yet federating these radars takes us back
to the same potential dangers that a single
multi-mission radar could have vis-à-vis
operator overload. Having a single operator
monitoring the consolidated radar picture
from all these disparate sensors risks the
danger that “the human span of control
would be exhausted in a very short time,”
says Weibel. “It is not only a technological
hurdle, but also a human factor hurdle that
would need to be handled.”
Vulnerability is a further factor. Like
anything on the battlefield that emits RF radars are potential targets for electronic and
kinetic attack. One risk for the hypothetical
all-seeing radar is that “most battlefield
radars are active and so their transmission
signature is detectable remotely, rendering
them prone to attack and making an allin-one sensor vulnerable,” warns Blighter.
The firm believes that it might be possible
to develop a radar capable of handling this
quiver of missions simultaneously but that
“it is unlikely this would be the optimal
solution when looking at all the elements
that would need to be factored in for battlefield success.”
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WARSHIP
DESIGN:
IS GREEN

THE NEW BLUE?
BY Alix Valenti
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uring a pre-Euronaval press
conference, on 19 October
2020, Naval Group’s CEO,
Eric Pommelet, briefly
talked about Naviris, the
Joint Venture (JV) between Naval Group
and Fincantieri. Mainly, he listed the key
Research and Development (R&D) projects
the JV is embarking on: digital ships, energy
consumption, fuel cells, increasing ship
resilience to high sea states, and production
efficiency. That represents two out of five
government-funded (Italian and French)
Naviris R&D projects focusing on energy.
Yet, most of the discussion that followed
during the Q&A session focused on ongoing
and (potential) future procurement
programmes. Why was that?
Probably because energy efficiency in
the naval domain is far less ‘crowd pleasing’
than, say, naval platforms and weapons procurement programmes. Admittedly, it says
little about geopolitical tensions and shifts
across the world’s oceans. But also, and
perhaps even more importantly, because
naval platforms are under no obligation to
comply with environmental regulations
from the International Maritime Organisation (IMO). They can if they wish to, of
course, but there is no obligation so there
has been no spotlight on the topic. This is in
direct contrast, for example, to the commercial marine sector with the implementation
of the sulphur cap in January 2020.
Be that as it may, a cursory look at
the naval defence industry reveals that
interest in energy efficiency and green
energy is there. “It is essential for navies
to be constantly aware of any changes that
could impact on their ability to procure
and operate the equipment they require to
complete their missions,” Timothy Hardy,

Naval Engineering Business Lead at BMT
told Armada International. “Such change
can be regulatory, technical, political, and
societal, for instance.”
In many ways, the push is coming from
the commercial marine sector, itself under
increasing public scrutiny and pressure.
“The Greta [Thunberg] effect must not be
underestimated,” added Mr Hardy.
For Naval Group, Mr Pommelet
noted that issues such as fuel consumption, energy optimisation, and powerful
batteries - all key to ship autonomy - are
“absolutely critical, and we can benefit from
what is happening in the maritime and the
commercial domain.” Mr Pommelet gave
little additional details on the Naviris R&D
projects, but Naval Group’s website shows
the company has already been working
on such topics for some time. In 2008, it
initiated an eco-design approach with the
objective of reducing “all environmental
impacts of ships, from their design to their
deconstruction, including operation, manufacture and maintenance.” More specifically, the approach seeks to control energy
costs in relation to energy consumption and
waste recovery, and increase autonomy of
ships through hybrid propulsion systems.
Eco-design is at the heart of Naval Group’s
Blue Ship focus.
BMT has also been leveraging its R&D
and experience in the commercial marine
sector to bring more sustainable energy
consumption technologies to the naval
defence side of the business. The UK Royal
Navy auxiliary ‘Tide’ class tanker and the
Royal Norwegian Navy logistic support
vessel HNoMS Maud, both designed by
BMT, incorporate regulatory compliant
double hull configurations and hybrid propulsion systems. “The hybrid CODELOD

(Combined Diesel Electric Or Diesel)
configuration is a versatile and capable
solution saving fuel, reducing emissions
and reducing maintenance cost,” Mr Hardy
commented. Moving forward, BMT will also
be looking at designing low emission/zero
carbon warships by incorporating future
technology and alternative fuel ideas, which
it is currently exploring in an R&D study.
These are only two examples of
initiatives seeking to optimise energy
consumption on naval platforms and
make them more environmentally sustainable; others exist or will follow. In fact,
talking about factors driving Fast Patrol
Boat designs, Paolo Tornese, lead project
engineer, and Gianluca Tardivelli, head of
Integration Department of the Naval Vessel
Business Unit at Fincantieri, told Armada
that environmental requirements of the
country these ships are being built for and/
or the countries they are likely to visit have
become key. This is likely applicable to all
naval platforms.
References about the 21st century being
the ‘maritime century’ are now ubiquitous
in official documents and research reports
alike. This is bringing increasing pressure
on governments to improve sustainability
in the maritime domain, especially as public
scrutiny of these issues grows and expands.
As the commercial marine sector takes a
deeper dive into greener technologies, it is
likely that new builds in the naval defence
sector will also need to “anticipate and build
in margin for such options in the future,” as
highlighted by Mr Hardy. The road ahead is
long, but the ‘Green Defence Framework’
adopted by NATO in 2014, which seeks to
facilitate Allies’ efforts in this domain, is a
good sign that green may eventually become
the new blue.
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