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For good or ill, Russia is at the forefront of 
many naval minds these days, with Western 
observers casting nervous glances at the 
old Cold War stomping grounds of the GIUK 
gap and scoping where prospective threats 
might emerge from.

However, does the threat really exist? A 
great many influencers are at play, from the 
US administration and its stated ambition to 
increase the size of its navy and the need to 
re-establish blue water naval doctrines and 
practices, to moves by rivals to act in areas 
that the West considers within its own sphere.

On location
The news released by the USN on 4 May 
revealed that a reformed 2nd Fleet – back 
in action for the first time since 2011, an 
era when counter-insurgency held sway – 
will exercise administrative and operational 
control over assigned ship, aircraft and 
landing forces on the East Coast of the  
US and northern Atlantic Ocean.

In effect, the Atlantic had been placed back 
on the agenda. Senior officials at the time 
spoke of ‘an era of great power competition’, 
with the security environment continuing ‘to 
grow more challenging and complex’.

On the same day, the US DoD announced 
that it had officially offered to host the 
proposed NATO Joint Force Command (JFC) 
for the Atlantic at its naval facilities in 
Norfolk, Virginia, which are the largest of 
their type in the world and home to dozens 
of warships and support vessels. The DoD 
said that JFC-Norfolk would ‘ensure that 
NATO can successfully conduct operations 
across the full spectrum of alliance missions 

in the Trans-Atlantic region’. A final decision 
on the location will be made in summertime. 

Interestingly, as one HQ looks for a home, 
on the European side of the pond another 
home will soon be searching for an HQ. The 
potential departure from the EU by the UK 
will have a profound impact on European 
naval operations, activities that until now 
had run hand-in-glove for the most part.

The not-entirely-unexpected revelation 
that the UK’s Northwood facility, which  
acts as HQ for EU Naval Force (EUNAVFOR) 
deployments, will have to find new tenants 
comes as a blow to the UK, which takes 
pride in its leadership of key operations. 

Two EU countries have already put 
forward their own pitch to host the new 
EUNAVFOR base. The Mediterranean region 
could find favour over cooler locations due 
to proximity to significant French, Italian 
and Spanish naval bases, where the EU 
sees its priorities.

Threat level
The USN is looking at the eastern 
Mediterranean as a prime location for the 
perceived threat emerging from Russia  
(see p32). With a permanent foothold 
established in Syria – whose administration 
looks to have survived thanks in no small 
part to Moscow’s actions – Russia can  

look towards a possible alternative supply 
line free of the constraints of the Black  
Sea chokepoint. 

This strategic disentanglement is having 
profound and far-reaching effects on how 
the USN goes about operating its 6th Fleet 
and who it can count on as allies in the 
region. A recent political decision made  
in Washington with regard to Iran has not 
gone down well in Europe, where its leaders 
continue to ponder just how wedded they 
are to the NATO alliance. 

The European executive could turn  
its attention to the flow of North African 
migrants and underlying maritime security 
issues in the Mediterranean, leaving the US 
and a few northern European partners to 
contain its age-old adversary in the Atlantic.

So back to the question at the top, that  
of the Russian threat. Certainly, as far as 
the US is concerned, from the Pentagon 
through to its serving officers, it does exist. 
Pressed into action, the naval service – like 
its ground and aerial cousins – is looking to  
put practices learned during a generation 
of counter-insurgency operations to one 
side and consider again the prospect of 
near-peer conflict. ▪

• OPVs

• Combat medical facilities

• Surface-to-surface missiles

• EEZ monitoring

In the next issue

Richard Thomas, Editor

Positioning for power

COMMENT

In effect, the Atlantic 
had been placed 

back on the agenda.
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Astute move as Agincourt submarine 
is named and under construction
It has been revealed that the seventh and 
last in class of Astute SSNs will be named 
Agincourt, following a £1.5 billion ($2 
billion) contract awarded to BAE Systems  
by the UK MoD.

The announcement comes depsite the 
financial troubles that continue to plague the 
MoD, which looks to have secured the future 
of this critical asset ahead of a capability 
review expected later this year that could  
see further cuts enforced by the Treasury.

Once in service, the Agincourt submarine 
will be the sixth UK naval vessel to carry the 
name, which originates from the Battle of 
Agincourt in 1415 between a then-warring 
England and France.

The UK MoD approved the contract for 
the seventh in class in March, and BAE 
Systems confirmed to Shephard on 1 May 
that the build is under way.

The first three submarines of the Astute 
class – HMS Astute (pictured), HMS 
Ambush and HMS Artful –are already in 
service with the RN, and the fourth, fifth 
and sixth boats are in various stages of 
construction at BAE’s site in Barrow-in-
Furness, having previously been awarded 
full contracts.

Measuring 97m in length and displacing 
more than 7,400t, the vessels are the 

largest nuclear-powered attack 
submarines ever built for the UK RN. 

A further £900 million has also been 
pledged for the next phase of the 
Dreadnought SSBN programme, which will 
carry the UK’s nuclear deterrent into the 
next generation and beyond. The vessels 
will be 153m long and displace 17,200t.

Construction on the first of four new 
Dreadnought submarines started in 
October 2016, and this latest funding will 
support ongoing design and build 
activities, procurement of materials and 
investment in new and existing facilities 
for 12 months. 

BAE opened a new manufacturing 
facility at its Barrow site during the visit  
of Gavin Williamson, Secretary of State  
for Defence, on 14 May. According to a 
BAE Systems release, certain phases of 
construction for the Dreadnought class  
will take place at the new Central Yard 
Facility, which includes production, 
workshop and office facilities, measuring 
180m x 90m x 44m.

‘HMS Agincourt will complete the Royal 
Navy’s seven-strong fleet of hunter-killer 
attack subs, the most powerful to ever 
enter British service, whilst our nuclear 
deterrent is the ultimate defence against 

the most 
extreme 
dangers we 
could possibly 
face,’ 
Williamson 
said. 

Cliff Robson, 
BAE Systems 
Submarines 
managing 
director, added: 
‘We continue  
to make 
progress on 
these highly 
complex and 
technical 
programmes’ 
and the 

announcement would allow the company to 
continue with ‘greater certainly and stability’. 

Following a Parliamentary question asked 
by Lord West of Spithead on 17 April, the 
MoD said: ‘There are no current plans for a 
launch ceremony for the seventh Astute-
class submarine at this time. The planned 
out-of-service and in-service dates for Royal 
Navy submarines are withheld as disclosure 
would, or would be likely to, prejudice the 
capability, effectiveness or security of the 
armed forces.’

Curiously, the MoD provided the same 
answer to a question regarding the 
planned paying-off date for the last 
Trafalgar-class submarine in RN service, 
as the type is to be replaced by the new 
Astute class.

BAE Systems said that the Agincourt is 
due to leave Barrow in the mid-2020s, and 
the first of the Dreadnought class is due to 
be in service in the early 2030s.

The MoD recently set up the Submarine 
Delivery Agency (SDA), which will help 
facilitate the management of the 
Dreadnought and Astute nuclear 
submarine programmes to time and 
budget, alongside support of the in-service 
fleet of Trafalgar-, Astute- and Vanguard-
class submarines.

In the SDA document, it was noted that 
‘as the Dreadnought class has entered 
build, the UK is now manufacturing two 
classes of submarine simultaneously for 
the first time since the 1990s’. 

The Dreadnought programme has a 
total estimated cost of over £31 billion. 
By Beth Maundrill and  
Richard Thomas, London

Photo: UK MoD

Photo: UK MoD
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Pentagon flags LCS for ‘significant’ cost growth
The USN’s Littoral Combat Ship (LCS) 
(pictured) is one of two programmes to trigger 
a per-unit-cost growth breach, the Pentagon 
has warned lawmakers. Its latest acquisition 
report card was released on 3 April, detailing 
cost, schedule and performance changes for 
defence acquisition programmes in 2017. 

The cost of major weapons systems grew 
from $1.7 trillion to $1.9 trillion. This was 
primarily due to plans to increase the quantity 
of purchases, a ‘stretch-out’ to development 
and procurement schedules, engineering 
changes and cost estimate hikes.

Interestingly, two naval programmes had 
‘critical or significant Nunn-McCurdy unit 
cost breaches to their current or original 
acquisition programme baseline’. The 
Pentagon is required to notify Congress of 
Nunn-McCurdy breaches when per-unit costs 
shoot up more than 15% for a ‘significant 
breach’ or 25% for a ‘critical breach’.

Last year, the USN’s LCS programme had 
a ‘significant breach’, with a per-unit cost 
increase of 16.6%, primarily due to the 
mission package, since the service reduced 
its requirement from 64 to 48 vessels. The 
navy is curtailing the programme in favour  
of building a more lethal vessel, the new 
Guided Missile Frigate FFG(X). Three LCS will 
be built in FY2018 and only one in FY2019.

USN leaders also had to trigger a ‘critical 
breach’ for their Integrated Defense 
Electronic Countermeasures (IDECM) 
Blocks 2 and 3. The service estimates that 
IDECM is 132.5% over its acquisition unit 
cost due to quantity reductions for the 
Block 3 programme. Integrated on F/A-18 
Hornet aircraft, IDECM is designed to 
detect, identify and manage ECM response 
to radar threats. 

‘Threat changes have led to the selection 
of a different material solution to counter 

Discussions regarding the future HQ of the 
EU’s Operation Atalanta counter-piracy 
mission off the Horn of Africa will likely take 
place in Brussels in May.

During a briefing on 5 May, the EU’s 
 high representative for foreign affairs  
and security policy, Federica Mogherini, said 
that it was a ‘very good signal of willingness’ 
that two of its member states had already 
put themselves forward to host the mission 
HQ once the UK leaves the EU.

For the past decade, Atalanta has been 
commanded from the UK’s military facility at 
Northwood. The decision for a new location is 
one which EU member states ‘would need to 
take by unanimity’, according to Mogherini.

‘I hope by the end of May/the beginning of 
June [a decision is made] in order to start a 
smooth transfer of the headquarters,’ she 
said. ‘I asked the ministers to decide as if it 
was [their] national military operation that 
[they] have to decide upon, because what 
we have to guarantee is a smooth effective 
operational setup… and I am very much 
confident that this will happen and that a 
solution will be found.’ Mogherini added at 

the time that discussions would likely start 
at the ambassadorial level the following 
week in Brussels.

Vessels deployed on the Atalanta mission 
also regularly operate with US and other 
allied forces in the region. Maritime piracy 
off the Horn of Africa has been dropping for 
a number of years since its high point in 
2011. While partly due to the effects of 
European warships present in the region, 
the use of private maritime security 
contractors by shipping companies has also 
played a role in the near-nullification of 
successful acts of piracy.

Discussions on 5 May between EU 
defence ministers also focused on the 
issue of movement of military equipment 
and personnel across the union, an activity 
often criticised for being unnecessarily 
difficult. Interestingly, the fact that the 
movement of such capabilities has to 
include NATO – and by dint of the US – 
indicates the levels to which the union still 
relies on its current security thanks to 
foreign-based US personnel.
By Richard Thomas, London

Discussions to end Northwood’s  
Atalanta role imminent

For more news, visit  
www.navalwarfare.news

future threats. As a result, the quantity 
projections for the ALE-55 Expendable 
Fiber-Optic Towed Decoy were reduced by 
69%, or 8,875 units relative to the 
baseline,’ the Pentagon told lawmakers. 

In addition to LCS and IDECM, several 
other programmes experienced cost growth 
but not enough to trigger Nunn-McCurdy. 

For the US Army, the cost of its Guided 
Multiple Launch Rocket System (GMLARS) 
and the GMLARS Alternative Warhead 
increased because the service opted to 
purchase 52,670 additional rockets. For 
PAC-3 Missile Segment Enhancement, the 
army also chose to buy 1,723 weapons 
instead of the planned 1,185. 

The Joint Light Tactical Vehicle 
programme also experienced a 10.9% 
increase, in part because the USMC wanted 
an additional 1,850 vehicles. There were 
updates to the platform’s configuration and 
the kit mix and a ‘stretch-out’ to the 
procurement timetable.

For the USAF, meanwhile, its C-130J 
Hercules aircraft saw a 9.9% cost reduction 
due to revised estimates for the removal of 
the Block Upgrade 7.0 and 8.1. The 
service’s Joint Direct Attack Munition line, 
though, increased 11.8% due to an 
additional purchase of 34,690 tail kits. 

On the Ballistic Missile Defense System 
front, costs rose 4.4% to $7.2 billion to fund 
additional research, development, test and 
evaluation for a new discriminating radar for 
the Pacific theatre. Additional funds were 
also used for a wide array of line items, 
including the purchase of 20 Ground-Based 
Interceptors and silos in Fort Greely, Alaska, 
and a further 100 THAAD interceptors.
By Ashley Roque, Washington, DC

Photo: US DoD
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Seagull could be added to India’s platform panoply

At the recent Defexpo 2018 exhibition held 
near Chennai, India-based Garden Reach 
Shipbuilders and Engineers (GRSE) signed 
an MoU with Israel’s Elbit Systems to 
produce the Seagull USV (pictured) as a 
‘Make In India’ initiative. 

The agreement was announced by GRSE’s 
chairman and MD RAdm (ret) V K Saxena  
on 12 April. The shipbuilder said that it is 
drawing on Elbit’s unmanned systems 
expertise to offer a force multiplier for naval 
operations with ‘lower risk and dramatically 
reduced procurement and operating costs’.

It is understood that GRSE is in 
preliminary talks with the Indian Navy (IN) 

for the Seagull to fill an MCM capability void 
until new vessels enter service to replace 
recently decommissioned MCMVs, which is 
not expected to occur for at least six years. 
If required, deliveries of the USV could 
begin within two years of order placement.

Elbit has tie-ups with a number of Indian 
private and public sector companies for a 
variety of products in use by the country’s 
armed forces.

The 12m Seagull USV is capable of 
carrying out MCM operations using towed 
side-scan/synthetic aperture array sonars, 
tethered ROVs and expendable mine-
disposal vehicles like ECA’s K-Ster. In 
addition, the Seagull can be separately 
configured for ASW roles, EW and a host  
of maritime security missions. 

After being cancelled in January 2018 
when talks – on the verge of contract 
signing – between Indian shipbuilder Goa 
Shipyard (GSL) and technical partner 
Kangnam Corporation broke down over 
commercial issues, the IN’s on-again/off-

again 12-ship MCMV programme is now 
progressing forward.

In March 2018, GSL issued a new global 
expression of interest (EoI) to prequalify 
suitable foreign vendors for the transfer  
of technology for the construction of the 
vessels with a single-skinned, non-stiffened 
GRP hull structure. The EoI calls for the 
construction of one vessel at the foreign 
partner’s yard with the rest to be built 
locally at GSL.

According to the tentative timeline set 
out in this EoI, a tender is expected to be 
released sometime in July 2018 followed 
by the award of a contract in another 15 
months. This is optimistic given the pace 
of decision-making in the Indian Defence 
Ministry. 

Delivery of the first hull is planned to 
take place four years after contract signing 
and the last hull six years later. In all, GSL 
hopes to complete the MCMV project 
within ten years of receiving the contract.
By Mrityunjoy Mazumdar, California

Photo: Galina Kantor

The deadline for a decision on whether 
the New Zealand Defence Force (NZDF) 
can order the P-8 Poseidon MPA 
(pictured) is approaching. New Zealand 
needs to replace its ageing P-3K2 Orions, 
and the MoD selected the P-8 from five 
options. However, it is unclear if the new 
Labour-NZ First coalition government  
will pass the proposal.

Former New Zealand Defence 
Secretary, National Party MP Mark 
Mitchell, told Shephard: ‘I don’t think 
they want to make the investment.  
They are late on the decision and I am 
concerned that they won’t progress with 
it. I am hopeful that they will but the 
deadline is in June for that decision.’

Under the previous National 
government, which lost the 2017 
general election, Mitchell had worked 
on preparing the P-8 proposal for 
cabinet approval. ‘I was in a position  
as the incoming defence minister to 
advance that and make sure we are 

set up to put us in the best possible 
position to procure some P-8s,’ he said.

The deadline is to ensure that an order 
for four aircraft can be fitted into Boeing’s 
production line. ‘The Americans have been 
very good to us in terms of having extended 
that deadline,’ Mitchell explained. ‘We 
received a letter from US Congress through 
the FMS arrangement calling for last orders 
on the P-8 Poseidon, and our MoD had 
done some pretty exhaustive analysis to 
replace the P-3 Orions.’

‘We got that right through to cabinet 
stage. I had briefed the prime minister, 
finance minister and finished the analysis,’ 
he continued.

Mitchell explained that the P-8 was 
selected because it offered ‘additional 
capability’ and ‘interoperability’ with allies. 
‘Were we back in government, it would have 
already been through cabinet,’ he added.

The coalition government arrangement 
may prove problematic for the defence 
portfolio as new minister Ron Mark is not 

from the Labour Party, which leads the 
coalition. ‘You have an NZ First defence 
minister whose policy is to go to 2% of 
GDP for defence and re-establish a strike 
capability, which is billions of dollars. 
Then you have a Labour government that 
during the campaign talked about finding 
cuts in defence, so there is tension 
there,’ Mitchell said.

He told Shephard that the minister 
faces ‘a very tough job’ to get cabinet 
papers approved and to secure defence 
investment because he believes the 
Labour government is ‘probably looking at 
ways of downsizing or reducing the NZDF’.
By Tim Fish, Auckland

Deadline looms for New Zealand’s P-8 purchase

Photo: US DoD
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SNEAK

The safety element is a priority as well; in a 
constrained shallow environment, there is 
more risk of a collision.

Technologies developed for submarines 
must improve the platform’s capabilities whilst 
also ensuring that it can remain hidden. The 
use of air-independent propulsion systems 
enables smaller SSKs to stay submerged for 
longer on their missions, but it is the tandem 
development of intelligence-gathering systems 
that will make the difference.

Ocean view
Situational awareness is essential for 
submarine operations, provided by periscope 
and mast systems which incorporate sensors 
that collect data from above the surface of 
the water when the SSK is at periscope 
depth. However, to mitigate the risk of the 
boat being seen, manufacturers have been 

advancing non-hull penetrating optronic mast 
technologies for improved data collection 
capabilities and reduced exposure to anti-
submarine sensors.

‘The primary purpose of the visual 
system of the submarine has not changed 
much – it is predominantly ISR and safety. 
The periscope tends to be the first system 
that goes up when the submarine gets to 
patrol depth. Optronic masts are no 
different,’ said Alan Stevenson, sales 
director at Thales UK.

‘Using a traditional periscope, it takes 
about 20-30 seconds to do an all-around 
look, but today, an optronic mast system 
can automatically come to the surface, spin 
around and collect data in the full 
resolution of the sensors, thermal imaging 
and colour TV, and collate it over a number 
of seconds. The optronic masts reduce the 
probability of counter-detection because 
they are above the surface for a reduced 
amount of time,’ he added. 

Jean-Christophe Mugler, head of sales at 
French manufacturer Safran, said that with 
optronic masts, ‘the observation lasts a few 
seconds only, so if the mast is being observed 
from the littoral or by radar then immediately 
it disappears and it is very difficult for an 
attacking aircraft or boat to find it again’.

T he end of the Cold War and decline 
of sea denial operations has brought 
littoral concerns back to the fore. 

Whilst intelligence-gathering and SF 
insertion are nothing new for small SSKs, 
navies seem to want more from their 
submarines. For a navy to justify such an 
expensive capability means expanding the 
role of each platform to carry out a wider 
range of missions. This means developing 
or enhancing existing capabilities for 
operations in the littoral regions. 

A submarine’s strength lies in its stealth – 
the ability to remain undetected while 
conducting surveillance and intelligence-
gathering operations – but the danger of the 
littorals is that the shallow water, increased 
maritime traffic and presence of more 
enemy surveillance assets means there is a 
higher chance that the boat can be detected. 

In the ongoing quest to improve the capabilities of the stealthy 
subsurface platform, there is one crucial challenge that must 
be addressed: how to increase the situational awareness of the 
vessel’s operator while mitigating the chances of being 
detected by keeping optronic equipment exposure time above 
the surface to a minimum. By Tim Fish

PEEK

SUBMARINE TECHNOLOGY 
Special Forces missions are a key component 

of submarine littoral operations. (Image: Saab)
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The low-profile mast trend has 
continued further to the development of 
ultra-low-profile variants (ULPVs). The size 
of the mast heads on these systems is 
smaller still, at about 80-100mm. This 
would reduce the chances of detection 
both visually and from radar cross-section 
further, but there is some scepticism in 
industry about the value they could add.

Hansen said that Hensoldt was ‘not 
excited’ about ULPV because in an 80mm 
tube, ‘you are not going to get the 
cameras in the front end, you are going to 
have to put the cameras in the base of 
the mast, so you have to bring that light 
through the system through at least 2m 
of glass before it enters the camera’.

‘So, you have this extremely high-
sensitive HD TV camera which is getting 
poor light. Taking a picture with a brilliant 
camera in bad light conditions ends up to 
be a bad picture – the camera is not the 
issue,’ he added. ‘The increase in stealth 
that you get from the slight reduction of 
the periscope size weighed off against 
the reduction in operational performance 
is not justified.’

However, Hansen said that because there 
has been some industry attention  
on ULPV, Hensoldt still wants to address the 
market, and so is developing its own 
prototype. Thales UK is adopting a similar 
position. Stevenson said that ‘the jury is out’ 
and views on the operational applicability  
of ULPV ‘are mixed among operators and 
users’, but added that there are some  

and antenna interfaces for electronic support 
measures (ESM) and direction finding (DF), 
GPS and VHF/UHF communications.

Harald Hansen, Hensoldt’s director of 
sales for maritime optronics, told Shephard 
that space is the main constraining factor. 
‘In the past, advances in [SWIR] technology 
were so big and clumsy and the images were 
so poor that it was found in some systems 
but never in a submarine system. The main 
challenge… is to get the integration of the 
sensors in such a way that you can keep 
them as close to the window as possible.’

He said that some competitors are 
moving cameras into the base of the mast, 
away from the window, to give them more 
space. He argued that this was not the best 
solution, ‘because you get the attenuation 
of light, and this concept of stray light 
means that not all of the light is reflected 
through – some of it is sent back and this 
causes some saturation’.

According to Hansen, the most recent 
development in periscopes is to get the 
latest technology into the front end, but it is 
also about processing and enhancing the 
collected images. ‘SWIR and MWIR are in 
black and white – when you see a ship, you 
can’t tell if you are seeing a port [or] 
starboard light [or] get a bearing on the 
bow, because you can relate the masthead 
light to the navigation (port and starboard) 
lights. Image fusion to enhance it to a 
tactical image is more important than 
jumping in with higher resolutions because 
they are just pictures,’ he explained.

Reduced exposure time above water is 
one way of minimising the risk of detection, 
but this can be helped by making the size  
of the mast head itself smaller and thus 
visually harder to spot. The detection of 
masts, especially from the air, is a result of 
the wake and white plume that they throw 
up as much as the sensor itself.

The main trend now is therefore to 
move from the first generation of optronic 
system to the second, by down-sizing to a 
low-profile variant (LPV) mast. The head 
size is reduced by up to 50%, but more 
importantly, it retains the same 
capabilities as larger systems.

‘The diameter of the mast above the 
water has to be as low as possible, and 
one of the solutions we have on offer is a 
latest-generation attack mast [which has] 
the smallest diameter available on the 
market today,’ Mugler said.

‘There is of course a trade-off between a 
search optronic mast with maximum aperture 
– where the sensors are as big as possible 
and so is the diameter – [and] the narrow 
diameter of an attack optronic mast, where 
the sensors are smaller but they can provide 
a multispectral capability,’ he told Shephard.

Safran has its Series 30 Attack and 
Search optronic mast systems that contain 
HD TV, mid-wave IR (MWIR), short-wave IR 
(SWIR) and day/night cameras, a laser 
rangefinder and an IR beeper for 
communications with SF. The company has 
developed an LPV to meet the new demand.

‘A multispectral viewing capability gives 
you one bandwidth that can see through 
smoke and mist, another to look for lasers 
and another that can see the thermal 
differences of the ships against the 
background,’ Mugler explained.

‘The operator and commander want to 
see a workable picture, which is already 
enriched by everything we can gather on 
the scenery, but it is the combination of all 
these bandwidths and [data] fusion [that] is 
really key to give an accurate situational 
awareness to the operator,’ he added.

Try on for size
LPVs take the size of the head from 280-
300mm in diameter to about 180-190mm. 
Hensoldt, a manufacturer of sensors for 
military applications, launched the OMS150 
mast system in late 2016, which features new 
sensors, image processing, SWIR cameras 

PEEK

The A26 is designed for long-endurance operations and is particularly at home in shallow littoral 
waters. (Image: Saab)
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that would be willing to compromise 
performance for a lower profile. 

This might be the case for boats 
operating in littoral environments where 
reducing the chances of being detected is 
a priority. ‘In the standard operation of a 
submarine, [you] would be using two 
LPVs… [For] a specific operation where  
you would have to be very close to do 
intelligence-gathering, [you would be] 
looking to vastly reduce the probability of 
counter-detection, so you might want to fit 
a ULPV sensor head,’ Stevenson said.

As Thales UK is designing a new LPV 
that will be launched later in 2018, the 
company is not focusing on the ULPV, 
which it said ‘is on the back burner’. 
However, looking ahead, Stevenson is 
confident that some users will want a 
permanent ULPV fit for specific operations.

He added that a high degree of 
commonality between the LPV and ULPV 
designs could make this a more attractive 
prospect. ‘Our LPV allows the swapping  
of a sensor head within a couple of hours. 
[It is] not complicated to set up: the 
onboard electronics can read which 
sensor head is attached, and all the 

operator has to do is point at the ship’s 
head and it is aligned,’ he said.

Double vision
Hansen told Shephard that the major trend 
for SSKs up to 2,000t is the move away from 
a single periscope to a twin-optronic-mast 
configuration. ‘These are being implemented 
in programmes like SEA 1000 in Australia, 
A26 and the Type 212 programme between 
Norway and Germany,’ he said. However, it is 
not being taken on by everyone. ‘It’s 
controversial from the operator point of view, 
with arguments around issues of safety and 
observation in the littorals when bringing the 
submarine to periscope depth.’

Operators are used to seeing their 
surroundings directly through the periscope, 
so to move away from this tradition will take 
time. By using an optronic mast, the 
commander will have to wait for the onboard 
computer to process the data and present 
the images on a screen. ‘An optronics mast 
is not a steered system. It is focused on a 
pre-selected line of sight between 4° and 
20° – that is the instantaneous view. For the 
information to come down by copper and be 
processed and presented on a screen does 

not take long, but it does take longer than 
the classical three seconds an operator 
would have with observation on the 
periscope,’ Hansen said.

Performing a quick look-around currently 
takes an optronic mast sensor around 3s, 
creating a panoramic picture within 12s. 
According to Hansen, prototype technology 
is being developed that will halve this 
processing time, but depending on the sea 
state, a submariner could be looking into  
a wave rather than the horizon, which is  
of course undesirable.

That said, Hansen highlighted the 
introduction of fibre-optic cables as 
beneficial, as they reduce the time taken by 
optronic masts to display the HD camera 
images and raw video on the upper of two 
consoles of the operating station in the 
combat management system. In principle, 
this will give the commander the image they 
would have seen with their eyes in real time 
and can be paused to focus on anything 
that needs further investigation. 

Other trends include putting laser 
communications into an optronic mast, to 
connect to a surface ship or point on shore. 
There is also stellar navigation potential 

BMT developed its 1,000t Vidar 7 design to pitch at the end of the scale away from the larger SSKs. (Image: BMT)
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because the accuracy and bearing available 
today can allow it, but Hansen gave a note 
of caution: ‘There are lot of issues with the 
new technology. The end users talk about 
this capability but then never buy it.’

In its roadmap of new technology that 
looks out to 2035, Hensoldt identifies the 
integration of EW systems onto the top of 
masts as a key focus, particularly for use  
as an early warning capability. There has 
been a move to ‘phased direction-finding 
integrated on the larger optronic masts and 
also a new U/VHF capability (more in the 
reception than transmission point of view) 
[and] SATNAV, etc’, Hansen said. ‘The 
Americans put everything on the mast, 
everything except the coffee machine.’

He added that integrating EW systems 
into a single mast is ‘becoming more 
attractive to operators because it reduces 
their discretion – you only have to raise  
one mast instead of two to get the same 
surveillance or tactical information. But  
we buy from EW suppliers, and our 
responsibility is to bolt it on and provide  
the interfaces from the boat to the mast.’

Mugler emphasised that a second mast  
for EW may be better to support the solution. 
‘There are solutions where sometimes we 
integrate into the optronic mast some 
devices, but in that case, we are limited in 
room available, so it is better to have another 
mast. [If this is not an option] then we can 
install small-scale devices instead,’ he said.

Gavin Copeland, senior marketing and 
sales executive for EW at Saab, told 
Shephard that historically, submarine EW  
is used for early warning safety – both 
marine traffic- and threat-related. ‘In all 
cases, EW – specifically ESM – capability 
provides the command with identification 
and classification capability, thus adding 
tremendous value to building the tactical 
picture. To ensure accurate and reliable 
tactical support, years of signal information 
gathering is required, leading to the SIGINT-
gathering role of the submarine.’

He added that whilst this is not a new 
role, ‘the function or capability of 
broadband monitoring and DF is fast 
becoming a firm requirement – enter the 
integrated SIGINT solutions made available 
for today’s and future requirements’. 

Early warning
Saab has sold its family of UME subsurface 
tactical ESM and Medav SIGINT systems to 
European submarine forces for some time, 
with the next-generation variants under 
production for other clients in the region. 
The products provide for information-
gathering, recording and analysis in their 
respective bandwidths. 

‘As a combined, “integrated” solution, the 
systems complement each other in various 
aspects of operation, from simple common 
HMI [human-machine interface] functionality 
to automatic cross-cueing between the 

communications and radar segments, 
providing rapid signal-platform correlation, 
leading to faster, easier identification and 
classification,’ Copeland said. 

EW systems on submarines can be fitted 
as part of Saab’s own mast solution or as  
an early-warning antenna for rotating masts. 
Alternatively, existing communications 
antennae can be utilised for the early-
warning and detection role.

Recent technological updates in the EW 
field include the ability to improve the 
accuracy and sensitivity of the radar. In 
addition, Copeland said that advances in 
radar and communications technology 
mean that the lower frequency boundary for 
radar signals has decreased alongside the 
increase of the upper frequency of the 
communications signal, causing a much 
larger overlap. ‘This is where automatic 
cross-cueing and a common operational 
picture start to become important for an 
operational commander,’ he said. 

The increase in the ability to collect  
data presents its own issues. Copeland 
highlighted that with the advances in 
technology, ‘one can argue that the 
amount of information and speed at which 
it becomes available is the main challenge 
to overcome’. On this point, he noted that 
the UME and SIRIUS 300 series are all 
‘enabled with/by state-of-the-art data 
analysis tools, designed to support the 
analyst whilst harmoniously bridging the 
gap between operator and analyst’.  

Paul Buckton, chief engineer at 
submarine designer BMT, explained that  
a special comms/EW fit is not necessary 
to operate in the littoral, ‘but you do  
need to enhance the capability if you  
are intelligence-gathering in potentially 
hostile areas’. He added that 
communication is important because you 
need to be in contact with your operating 
authority, to transmit and receive up-to-
date information, whereas the EW system 
is critical for identifying potentially hostile 
threats either from air, land or sea. 

Special operations
Buckton highlighted that the nature of 
particular missions is adding to the 
requirements that must be addressed in 
future vessel designs. ‘The common trend 
is that all new submarine concepts [must 
have] SF insertion capability. It has been 

Masts are not just used for vision but also EW operations and intelligence-gathering. (Photo: Saab)
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done for generations but the extremes of 
inserting make it challenging,’ he said.

He added that previously, a submarine 
would surface and divers would get out and 
paddle ashore, and then the boat would 
disappear. ‘But these days, you would not 
want to do that. From a platform perspective, 
it is difficult to operate when people are in the 
water – you need to go slowly and maintain 
depth, and this is a challenge. A submarine 
with a propeller on the back with people in 
the water is clearly a hazardous thing, and 
you need to get that interaction right.’ 

Buckton said that lock-in/lock-out 
chambers are ‘fairly simple things’ to 
design and incorporate into a vessel, and it 
can be done with a small variant. The ability 
to deploy SF from submarines depends 
largely upon what national capabilities are 
required. Buckton said that this is the 
classic trade-space argument. ‘The bigger 
submarines provide an opportunity for 
greater capability, but you need greater 
depth of water to operate – operations are 
complex and potentially costly. Small 

submarines (with lock-out only) have less 
capability but you can operate closer to  
the shore.’

BMT developed its 1,000t Vidar 7 
design to pitch at the end of the scale 
away from the larger SSKs. It can host 15 
crew with a surge capacity to 
accommodate SF capability, although it 
would be too small to accommodate a 
payload bay. ‘Currently, only large SSNs 
host large payload bays, but if there were 
similarly sized large SSKs in existence, 
they could equally well accommodate a 
similar-sized payload bay – it is not “N” 
versus “K”, simply a size ratio aspect,’ 
Buckton explained. 

‘A smaller submarine can operate more 
easily in shallower waters, whilst a larger 
submarine can carry more “things” it might 
want to deploy – what works best would 
depend on many factors.’

A submarine needs to travel very slowly 
during diver operations. If there is a bit of 
a tide running then it needs to adopt a 
hover or stop trim. Buckton said that the 

vessel ‘needs to manage its depth very 
effectively’, because there is a finite 
amount of time for divers to exit and 
access equipment. ‘Divers are very 
vulnerable so you need to look after 
them,’ he added, reiterating that the 
submarine needs to be controlled within 
very tight tolerances in terms of depth 
and speed to maintain divers’ safety.

With the attention on smaller 
submarines and littoral operations, recent 
technological advances have allowed for 
the optimisation of their capability in this 
space by improving the ability to capture 
relevant ISR data in a cluttered 
environment for tactical and safety 
purposes whilst remaining undetected. 

Prototype LPVs are under development, 
and companies are pushing ahead with 
advances in ULPVs. Meanwhile, navies 
are gradually moving away from 
traditional mast/periscope set-ups 
towards twin optronic masts that will 
bring these capabilities to bear in the 
coming years. ■
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For Russia, the contribution would ‘flip’, 
with air and ground forces taking the lead 
while maritime forces would remain in a 
critical transportation role – although it 
could turn into a ‘maritime fight’ on the way 
to the continent. ‘There [are] two unique 
competitions that we have to deal with, and 
the elements are overlapping but not the 
same,’ Selva said. ‘That means you have to 
be able to address both of them inside of a 
capability and capacity model that’s 
affordable with our budgets.’

While preparations to counter each 
country will differ, Chinese and Russian 
investments in new weapons and 
technologies, including hypersonic missiles 
and EW, are factoring into a fleet growth 
strategy and the construction of a new 
guided missile frigate, the FFG(X).

As the competition for the new ship 
develops, two companies – General Electric 
(GE) and Rolls-Royce – are working to have 

their propulsion system integrated on the 
concept vessels. While the former’s 
mechanical design is currently on four out 
of the five FFG(X) proposals, Rolls-Royce 
believes that a hybrid mechanical-electric 
system will be a better fit and will better 
prepare the navy for the future fight. 

Valuable lessons
Plans for the USN to build 20 new frigates 
came after it decided to curtail its troubled 
Littoral Combat Ship (LCS) programme in 
favour of a more lethal vessel.

The service built two LCS designs: the 
Freedom class by a Lockheed Martin-led 
team at the Fincantieri Marinette Marine 
shipyard; and the Independence class by 
the General Dynamics team at prime 
contractor Austal USA’s shipyard. 

Both variants, however, were riddled with 
design, cost and construction challenges, 
and concerns grew over whether the vessels 

U SN officials are looking for 
affordable ways to grow their ship 
fleet to the illustrious 355-hull 

figure and prepare for a maritime contest 
with China and Russia. The future of 
warfare though, will mean preparing for  
two very different theatres. 

When it comes to China, Gen Paul Selva, 
Vice-Chair of the Joint Chiefs of Staff, 
warned that the USN and air force must be 
ready. ‘Any fight with China, if it were to 
come to blows, will be a largely maritime 
and air fight,’ he told reporters during a 
breakfast briefing on 30 January.

‘It doesn’t mean the army and the marine 
corps don’t have a place, but when you 
think about how a potential conflict with 
China would evolve, it very likely involves a 
substantial contribution from naval and air 
forces, and the army and marine corps 
would be supporting elements in that fight,’ 
he explained. 

The competition to design the USN’s 
new Guided Missile Frigate, FFG(X), is 
heating up, and as two contenders are 
proposing different propulsion systems, 

the main question is whether a 
mechanical or hybrid solution will win 

over industry. By Ashley Roque

The LCS vessels are light 
and built for high-speed 

operations. (Photo: US DoD)

USN PROPULSION
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‘This approach aligns to the National 
Defense Strategy’s stated goal of 
achieving a more lethal, resilient and  
agile force by pursuing acquisition 
strategies to build ships more quickly  
and affordably, achieving the navy the 
nation needs,’ the service added.

As part of the design phase, the five 
companies are exploring ways to revamp 
their existing vessels to meet the navy’s 
FFG(X) goals. A potential sticking point 
could revolve around how to power the new 
frigate while also allowing space to support 
new and emerging weapons systems.  

Four of the navy’s five concept designs 
house GE propulsion systems based 
around the company’s family of LM2500 
gas turbines. The Lockheed Martin team  
is the only exception. As the engine 
manufacturer works with its current 
partners and reaches out to Lockheed 
Martin with its FFG(X) recommendations, 
George Awiszus, GE’s director of military 
marine marketing, told Shephard on 1 
March that mechanical gas turbines are 
the way to go. 

‘The ship will have more lethality and lower 
speed than the LCS ship,’ he said. ‘Gas 
turbines are the right propulsion choice to 
attain the maximum speed while supporting 
weight- and volume-constrained frigates. 

‘GE meets the US Navy’s top 
requirements for the FFG(X) frigate by 
having a best-in-class power density, the 
only gas turbine that has been Grade A 

were adequately armed. On the ASW front, 
for example, the navy had to reconfigure the 
package after ‘determining planned systems 
would not provide adequate capability’, 
according to a December 2017 
Congressional Research Service report. 

Folded into the laundry list of LCS issues 
were questions about its propulsion system. 
Rolls-Royce’s mechanical design was used on 
the Freedom model, while the Independence 
vessel housed GE’s configuration. 

The former has two steerable and two 
fixed-boost water jets driven by a combined 
diesel and gas turbine. The navy reported 
that rust and seawater caused significant 
damage to one of the propulsion plants, 
and it was consequently necessary to 
replace the engine. One Independence-
class ship, meanwhile, experienced ‘a 
propulsion system casualty’, according to a 
report published in December 2016 by the 
Director of Operational Test and Evaluation 
(DOT&E). The GE design includes two 
steerable water jets driven by diesel 
engines and two steerable water jets  
driven by gas turbine engines. 

‘DOT&E has now evaluated both 
seaframe variants to be not operationally 
suitable because many of their critical 
systems are unreliable, and their crews  
do not have adequate training, tools, and 
documentation to correct failures when 
they occur,’ the report states. 

‘During this last year, problems with main 
engines, waterjets, communications, air 
defense systems and cooling for the combat 
system occurred regularly and required  
test schedules to be revised or operations  
to be conducted with reduced capability  
(eg conducting MCM missions without 
operational air defence systems),’ it added. 

Both GE and Rolls-Royce told Shephard 
that they had gleaned valuable lessons 
from LCS when it comes to maintenance 
and crew training, which they will roll into 
FFG(X) propulsion design.

Preparing for battle 
As the navy turns away from LCS, it is 
focusing its attention and resources on 
developing a more lethal and survivable 
warship with anti-surface warfare and  
ASW capabilities, and local air defence.

‘US Navy frigates are smaller, less 
capable, and less expensive to procure  
and operate than US Navy destroyers and 

cruisers,’ Ronald O’Rourke, a Congressional 
Research Service naval affairs specialist, 
told lawmakers in a December 2017 report. 

‘In contrast to cruisers and destroyers, 
which are designed to operate in higher-
threat areas, frigates are generally intended 
to operate more in lower-threat areas,’ he 
added. ‘The navy envisages the FFG(X) as  
a multi-mission ship capable of conducting 
anti-air warfare (aka air defence) 
operations, anti-surface warfare operations 
(meaning operations against enemy 
surface ships and craft), anti-submarine 
warfare operations and electromagnetic 
manoeuvre warfare operations.’

The service has requested $135 million 
in research and development dollars for 
FY2019 and wants shipbuilders to modify 
existing vessel designs.

To do that, the navy awarded five 
companies $15 million each in February to 
move forward with a 16-month conceptual 
design phase – Austal USA, Fincantieri 
Marinette Marine, General Dynamics  
Bath Iron Works, Huntington Ingalls and 
Lockheed Martin. In addition, findings  
will be used to help determine vessel 
specifications for a competitive process  
and sole-source contract award in FY2020.

‘Throughout the accelerated acquisition 
process for FFG(X), the navy will 
incentivise industry to balance cost and 
capability and achieve the best-value 
solution for the American taxpayer,’ the 
navy said in a statement. 

The trimiran Independence-class LCS are capable of speeds of over 40kt. (Photo: US DoD)
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shock-tested and has the right powered 
engine models to meet the ship’s speed 
requirement,’ he added. 

Awiszus noted that since the new frigate 
requires less speed than the LCS sprint 
speed of over 40kt to a sustained speed  
of 26kt, GE’s LM2500 gives all five teams 
different propulsion options to consider. 

While the company is working to keep its 
propulsion systems on the FFG(X) concept 
designs, it is also wrapping up tests on a 
new, lighter-weight composite module that 
is expected to enclose the USS Arleigh 
Burke DDG 51 destroyer’s gas turbine 
before being rolled out to other vessels  
and potentially the FFG(X).

The composite module – a design started 
four years ago in association with the USN 
and General Dynamics Bath Iron Works –  
is a one-piece, five-sided box to enclose  
gas turbines. By switching from a steel 
configuration to a lighter-weight carbon panel, 
GE claims 2,500kg will be saved in weight.

‘By utilising this composite, sailors and 
machinery will be better protected from the 
heat of gas turbines,’ Awiszus explained. ‘If 
anything happens with fuel spills… you want 
to have a contained area where you can 
inject fire-protection retardant, in case 
there are flames.’

The module’s design is also expected to 
provide enhanced sound insulation. If all 
goes according to plan, the company will 
ship out the first composite module for 
integration on a DDG 51 destroyer in 2019.

Combined concept
Rolls-Royce is taking a different tack  
to the mechanical solution of GE, by 
pitching the FFG(X) as an opportunity  
for the USN to prepare for the future  
of electric propulsion.

‘FFG(X) is a small surface combatant,  
so it reasonably needs to be the leap 
forward or stepping stone to the large 
surface combatant. It needs to have new 
technology on that ship so you can do 
unmanned surface vessel propulsion,’  
said Brian Schires, sales and business 
development at Rolls-Royce Naval Marine.

‘So, we’re saying: “Don’t go back in time 
to a mechanical drive, that’s not going to 
get you to where you need to go to. Step 
into a hybrid solution here,”’ he added.

Currently, Rolls-Royce’s system is on 
Lockheed Martin’s design proposal, the 
LCS Freedom-variant. To date, the team 
has delivered five ships to the navy, with 
eight additional vessels in varying stages 
of construction and one more in long-lead 

production. Lockheed declined to talk 
about the ongoing competition. 

Rolls-Royce, though, shared its MT30 
hybrid propulsion recommendation for  
the navy’s next-generation frigate. While 
each system would need to be tailored  
to individual vessel specifications, the 
company is recommending a CODLOG 
(combined diesel electric or gas) 
arrangement that includes a single MT30 
gas turbine engine capable of producing 
36-40MW of power at 38°C ambient air 
temperature, four S4000 diesel generators, 
two 3.4MW electric motors and fixed-pitch 
or controllable-pitch propellers.

Schires explained that the electric  
motor would be used for speeds of 
16-18kt, ‘so the idea is you spend most  
of the sea time on the motor’. Once the 
frigate exceeds that speed, it turns to  
the mechanical gas turbine. 

Currently, the FFG(X) is expected to 
operate at 26-28kt. Rolls-Royce, however, is 
pushing to have that increased to 32kt so 
the ship can operate with an aircraft carrier 
strike group. ‘If it’s not at that speed, 32kt, 
then it falls behind and is just not going to be 
used the way it was designed,’ Schires said. 

He noted that the company has 
‘informally’ talked with the navy about  

USN PROPULSION

Power requirements and speed do not increase in parity, with increases in knots needing ever-greater demands in energy. (Photo: US DoD)
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its speed concerns. ‘We’ve made the 
recommendation. I know they are 
considering it… We’ve planted the seed. If 
they changed it from 26 to 32kt, the hybrid 
solution can meet that,’ he said.

Thomas Callender, a senior research 
fellow for defence programmes with The 
Heritage Foundation and former USN 
submariner, noted that any change to 
speed requirements would have to be 
weighted against the cost to achieve that 
speed. ‘The power required to achieve a 
few extra knots is not linear,’ he explained. 
‘As a case in point, on my submarines, to 
go from high 20kt (full speed) to top speed 
(flank speed) above 30kt required almost 
twice as much power.’

Placing the speed question aside, Rolls-
Royce said it is proposing a propulsion 
change because its hybrid design will 
provide several benefits, including a  
reduced acoustic signature, reduced weight, 
enhanced range and extra space and 
electric power for future weapons systems. 

As to the question of additional 
maintenance, there would be a need for more 
electrical engineers to maintain the hybrid 
system, ‘but those skills sets are generally  
on board anyway’, said Richard Partridge, 
Rolls-Royce’s chief of naval systems.

The company declined to quantify the 
specific cost ratio between its hybrid 
proposal and a mechanical one. ‘The hybrid 
is five engines versus eight [for mechanical] 
but there is more power electronics,’ 
Partridge explained. He added that in his 
experience, the cost is ‘pretty much similar 
but depends on the programme’ but it is a 
‘whole load cheaper through life’.

However, Callender said that broadly 
speaking, hybrid designs could pose 
additional costs. He pointed to the USN’s 
recent decision to cancel a programme to 
install hybrid electric drives on dozens of 
destroyers due, in part, to budgeting 
priorities. ‘As with the DDG [guided 
missile destroyer], you have to have 
sufficient electrical power, and that 
means larger or additional electrical 
power turbines... at greater cost over 
what the FFG(X) might possibly need 
otherwise,’ he said. ‘That being said, with 
the likely need for greater power 
demands over the ship’s life, I am 
supportive of the FFG(X) having as much 
electrical power as possible.’

One of the driving reasons behind 
Callender’s support for more electrical 
power, and a key message touted by Rolls-
Royce, is the enhanced flexibly it provides 
for fielding and powering future weapons. 

Potential energy
In recent months, top Pentagon leaders 
have become increasingly vocal in their 
support for emerging technologies such as 
high-energy lasers and electromagnetic 
rail guns. For years, the US has pursued 
various ways of developing the former for  
a myriad of missions, including folding it 
into its layered Ballistic Missile Defense 
System (BMDS). However, as the focus 
shifts from counter-insurgency operations 
to potential adversaries like China and 
Russia, Washington is acknowledging that 
its BMDS was not designed to counter the 
hypersonic weapons that the two nations 
are developing. 

As the Pentagon pushes forward with 
directed energy research though, Gen  
John Hyten, Commander of US Strategic 
Command, said that he is cautiously 
optimistic about the potential of high-energy 
lasers in the ballistic missile defence arena. 

‘We’re getting close to where that 
technology’s going to be, and it’s going  
to work,’ he said during an army 
conference on air and missile defence  
on 28 February. ‘It’s going to change the 
defensive structure because it is going  
to move the opportunity to intercept 
further to the left [sooner].’

While high-energy lasers for a BMDS 
mission could be years off, the USN is 
continuing to develop lasers that could be 
fielded on FFG(X). As part of the service’s 
Surface Navy Laser Weapon System 
(SNLWS) programme, for example, 
Lockheed Martin has received a contract to 
develop, manufacture and deliver two high-
power laser weapon systems. The $150 
million deal includes options that would 
bring the overall value up to $942.8 million.

The High-Energy Laser and Integrated 
Optical-dazzler with Surveillance (HELIOS) 
system combines three major capabilities 
in one weapon system: a high-energy laser 
designed to counter UAS and small boats; 
long-range ISR; and a counter-UAS dazzler.

‘HELIOS will provide a means to address the 
proliferation of low-cost asymmetric threats 
and emerging technologies that present 
challenges to the US Navy,’ a spokeswoman 
from the service told Shephard. ‘Future 
increments of SNLWS will leverage further 
advances in technology that will enable the US 
Navy to continue to maintain operational and 
technological superiority over potential 
adversaries,’ she added.

In the first increment of the programme, 
Lockheed Martin will deliver two units for 
testing by 2020. While one will be integrated 
on an Arleigh Burke-class destroyer, the 
other will be used for land testing at White 
Sands Missile Range, New Mexico.

As the service moves forward with the 
evaluation and deployment of such 
capabilities, analysts and industry warn 
that navy surface ships will need additional 
power to make them run. Could a step 
toward hybrid propulsion on the way to  
all-electric ships be one answer? 

Callender said such a move will in fact 
provide a roadmap for powering bigger 

Whatever platform is chosen for the FFG(X) programme, it is likely to sacrifice some speed for 
additional size and payload capability. (Photo: US DoD)
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radars, as well as high-energy lasers and 
electromagnetic railguns. ‘It’s a lot of 
electric power I can use for other things if 
I’m not having to drive the engines going 
fast,’ he added. 

Plans of persuasion
As the five FFG(X) teams dive into the 
16-month design concept competition, the 
engine manufacturers are meeting with 
them to pitch their recommended solutions. 
Rolls-Royce said the first few months are 
critical and that the propulsion design for 
each FFG(X) contender should be nailed 
down in the next eight months. 

As propulsion supplier to four of the five 
designs, GE is not taking its current position 
lightly. ‘In the next 16 months, [the 
competing companies] will work with the 
navy by continuing to reduce risk by 
maturing their designs to meet the FFG(X) 
capability requirements,’ Awiszus told 
Shephard. ‘Our gas turbines are on a 
number of reference ships and our goal is 
to not to take anything for granted. 

‘We are working hard with all shipyards  
to earn their trust by providing top-quality 
execution performance and provide them 
with engine power options, light weight and 
low-risk engine modules,’ he added. 

Rolls-Royce does not believe that the 
four-to-one ratio is a disadvantage. ‘It just 
so happens to be that the other four have  
a GE engine on it,’ Schires said. ‘We just 
hope that, once they take a look at the 
capabilities of the MT30 hybrid solution, 
[they will] realise that it needs to be looked 
at very carefully.’

The company declined to name which 
teams it is actively in contact with but 
Schires said Rolls-Royce is ‘talking…
wherever we can’. 

One of the openings for discussion may be 
that existing designs will need to be adapted 
to meet FFG(X) requirements. ‘Shipyards are 
normally resistant to change. They don’t 
want to make any changes – just copy, 
paste, get it out there,’ Partridge said. ‘But 
some of the designs as they currently stand 
are not going to be compliant to FFG(X) 
requirements, and the ship designers are 
going to have to make changes anyway.’

‘So [that is] good news,’ Schires chimed 
in. ‘They can now take a look at their 
propulsion plans and say: “I can modify  
this now” and we want to help them to 
design that… This ship needs to be the 
stepping stone, the leap forward to that  
all-electric ship.’ ■

The power required to achieve a few extra knots is not 
linear. As a case in point, on my submarines, to go from 
high 20kt (full speed) to top speed (flank speed) above 

30kt required almost twice as much power.
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SUBSURFACE 
DYNAMICS 

I n a ceremony held towards the end of 
September 2017, a new chapter in  
the history of maritime military history 

began. When the outgoing commander  
of the USN’s Submarine Development 
Squadron 5 handed over control of the unit 
to his successor, the service also established 
its first UUV Squadron, UUVRON 1. 

In an era when unmanned and remotely 
operated combat vehicles have an 
established presence, the move may not 
seem particularly remarkable, but in fact,  
it confirms that the age of autonomous 
AUVs has arrived.

Right for the job
The use of underwater vehicles remains 
predominantly restricted to a couple of 

specialised niches but, as technical 
innovation and a burgeoning marketplace 
lead to the realisation of economies of 
scale, wider adoption of lower-cost AUV 
capabilities could see the sector follow the 
journey of UAVs from a high-end military 
tool to an everyday commercial workhorse. 

However, there are limits, both to the 
potential utility of undersea vehicles and to 
the capabilities such vehicles can reasonably 
be expected to possess. ‘We keep getting 
asked for vehicles that can go further and 
carry more but be smaller,’ said Richard Mills, 
director of marine robotics and infrastructure 
sales at Kongsberg Maritime. ‘But the physics 
of the problem are immutable.’

The key roles that AUVs have been used to 
fill since the technology began to emerge 

Long used by 
governments, militaries, 

researchers and 
increasingly the private 

sector, AUVs are beginning 
to move from being a 

promising, nascent 
technology to an invaluable 
practical tool, but there are 

still some challenges that 
must be overcome to 

achieve this goal.  
By Angus Batey

An RN staffer monitors and controls a mixed 
fleet of unmanned sub-surface, surface and 
aerial vehicles from inside Qinetiq’s ACER 
installation during the UK MoD’s Unmanned 
Warrior exercise in Kyle of Lochalsh, Scotland. 
(All photos: author)
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down to 6,000m, and endurance options 
range from 18 to 60-plus hours. And the 
Hugin can carry an awful lot of sensors  
and operate them all at the same time.’

The Munin, Remus 100 and Remus 600 
are rated for shallower depths and carry less 
onboard equipment, so have a smaller form 
factor to enable operation from smaller 
vessels and require fewer crew members.

‘The Hydroid concept was very different 
from Kongsberg with regard to size,’ Mills 
told Shephard. ‘Their best-selling product, 
for the longest time, was their smallest 
vehicle – the Remus 100. That’s a man-
portable, lightweight vehicle for shallow-
water operations, and it’s been used to great 
effect by navies around the world for rapid 
environmental assessment, battlespace 
preparation and mine-hunting surveys.

‘The Remus 600 is perhaps the most 
successful defence AUV out there now,’ he 
continued. ‘It’s a 34cm-diameter cylindrical 
vehicle, and they vary in length from around 
3-5m. They’re portable, deployable from little 
RIBs instead of a large ship with a 20ft 
container on the back of it and are configured 
with a range of sensors specifically designed 
for defence applications.’

Each of these vehicles moves under  
the water using its internal power source, 
either responding to inputs from a human 
controller, or following pre-programmed 
instructions that are adapted during the 
operation based on input from sensors. As a 
consequence, each platform’s mission span 
is limited by the onboard power available.

manufactured under licence from designers 
at the Applied Physics Laboratory of the 
University of Washington. Kongsberg 
acquired the Remus family of AUVs when  
it bought the firm Hydroid in 2008. 

In terms of superficial visual similarities, 
the Munin, Remus 100 and Remus 600 
vehicles are, at first glance, virtually 
indistinguishable. Each is a slim tube, 
resembling a torpedo, with a propulsion 
device at the rear. The Hugin and Remus 
6000 also appear to share a design DNA – 
they are much larger in diameter and taper 
towards the rear, where the propulsion 
screw is augmented by large fins. The 
outlier in the portfolio is the Seaglider, 
which has a teardrop-shaped profile and a 
long, thin tail, with no propulsion device. 
The different characteristics reflect the 
intended applications of each product.

The Hugin and Remus 6000 are capable 
of operating for some time at considerable 
depths and carry a wider range of sensors 
and onboard systems. Their larger size is  
a consequence of these more demanding 
requirements.

‘The Hugin is the largest and the most 
capable of the vehicles that we produce,’ 
said Mills. ‘It was initially designed as a  
low-drag, long-endurance vehicle for 
multiple missions: for commercial missions 
in the oil and gas industry, and for defence 
missions such as mine countermeasures. 
Subsequently, it has evolved and changed 
shape, and changed the way it works. The 
system is available in depth ratings right 

towards the end of the last century follow the 
pattern established by unmanned systems  
in other domains of defence and security. 

The systems are attractive when looking  
to take humans out of harm’s way, when 
carrying out missions of very long endurance 
or where the job may become tedious.  
These factors have combined to see AUV 
technology used extensively in counter-mine 
operations and in surveying undersea 
topography and general ocean conditions.

‘Across the world, navies have traditionally 
done the difficult and dangerous task of 
clearing mines using plastic ships in the 
minefield, and that becomes quite difficult  
to justify,’ said Bill Biggs, autonomy lead at 
Qinetiq. ‘It’s also quite a difficult mission; it’s 
not a very covert way of doing anything and  
it entails quite a slow and laborious process. 
So if you don’t need to build plastic ships – 
and they are very expensive – and you can 
start to deliver that mission differently, then 
there’s lots of interest.’

‘That’s really what UUVs are suited for, 
doing jobs that are boring, tedious and 
repetitive, like ocean survey work; 
dangerous like mine countermeasures;  
or dirty, meaning you get into areas that 
could be hazardous for other reasons, like 
shallow water where you don’t want to 
operate manned platforms,’ agreed Charles 
Fralick, a former USN officer now working 
as maritime systems solution architect for 
the American systems integrator Leidos.

As a result, AUVs that have arrived in the 
marketplace tend to exhibit a number of 
similar characteristics. The vehicles need  
to be physically strong enough to withstand 
the pressures inherent in operating at 
depth; they must carry sensors that enable 
them to carry ISTAR (even the arguably 
more specialist role of MCM is still 
essentially a task involving gathering 
information from a particular area); and 
they need to be able to relay that data to 
the humans conducting that mission.

Autonomous architecture
Kongsberg Maritime’s range of AUVs  
offers a good example of the limits placed 
on platform design by the operating 
environment. The company’s vehicles come 
from three different lineages.  
There are two families of AUVs, the  
Munin and Hugin, that were developed in 
house, and the Seaglider range, which is 

USN personnel operate a Hydroid/Kongsberg Remus 100 during the UK MoD’s Unmanned Warrior 
exercise.
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The Seaglider, however, is designed for 
missions of up to nine months in duration 
and relies on a buoyancy engine rather 
than a conventional propulsion system. 
‘That changes the density of the vehicle 
and enables it to change its depth in the 
water,’ Mills said. 

‘As it changes its depth... it also moves 
this buoyancy engine and the battery and 
the electronics forwards and backwards 
to change the attitude of the vehicle.  
So that enables it to swim down and 
forwards then come up almost vertically 
to the surface, in almost a sawtooth 
motion. When it changes direction, that 
whole tray inside the vehicle also rolls  
left and right and induces roll into the 
vehicle, and of course the secondary 
effect of roll is yaw, and that enables the 
vehicle to turn in the water,’ he explained.

Taking position
Although there have been clear 
developments in the designs of UUVs, 
there are still challenges, the three biggest 
of which were identified by Fralick as 
energy, communications and navigation.

‘Energy is the big one, and there’s no 
miraculous cure coming for that problem – 
it’s just going to take a steady evolution of 
batteries and things of that nature,’ he 
said. ‘[For] communications, unfortunately, 
we’re stuck with what we have – you can’t 
do RF [radio frequency] communications 
below the surface, so UUVs are forever 
going to have to come to the surface for RF 
communications. Then there’s navigation.’

Designers of autonomous vehicles in the 
aerial and surface domains generally have 
an easier time when it comes to navigation. 
Notwithstanding the vulnerabilities inherent 
in basing a navigation solution around 

satellite-based positioning systems – the 
signals are weak and transmitted from  
great distances, so are easy for an adversary 
to jam – such signals are generally available. 
But this is not the case in the underwater 
environment.

‘The simplest method for underwater 
vehicles to navigate by is dead reckoning,’ 
Fralick said. ‘A dead-reckoning vehicle says: 
“I’ve got a compass, and I know how fast 
my propeller or screw is turning, and so I 
should be about this fast through the water, 
based on modelling of my capabilities.” So 
ultimately, you build a breadcrumb trail of 
where you think you’ve been based on your 
compass heading and your expected speed 
through the water. Those types of systems 
are used on a lot of the really cheap 
vehicles but are also clearly the least 
accurate when it comes to navigation.

‘Move up a step from that, and periodically 
you come up to the surface and get GPS,’ he 
continued. ‘Once you do that, then you can 
update your dead-reckoned trail, and you 
determine an offset so you know where you 
really are at that point in time, and then you 
start the process all over again. Clearly, the 
longer you stay below the surface, navigating 
without an update, the more error is going  
to be introduced into 
your navigation solution.

‘So then, move up 
again another step, you 
get into the area of 
inertial navigation 
systems [INS],’ Fralick 
explained. ‘That could 
truly be an inertial 
system – there are  
ring-laser gyros, fibre-
optic gyros, purely 
mechanical systems 
based on a gyroscope – 
there are a variety of 
ways to accomplish 
that, and the more 
exotic and accurate the 
technology is, generally 
the more costly it is and 
the larger the systems 
tend to be. Those have 
gotten pretty good in 
recent years. The ones 
that are available on 
the commercial market 
deliver pretty solid 

navigational accuracy for minutes to single-
digit hours, as a general rule. And they still 
come to the surface and get satellite 
position updates with some regularity, and 
the more you can do that the better your 
navigation picture will be.    

‘Then, at the very high end, in addition to 
doing GPS updates and inertial navigation 
of some flavour, you start to introduce 
things like what we call Doppler velocity 
logs, or DVLs,’ he said. ‘DVLs, simply put, do 
Doppler returns off the bottom – or in some 
cases the surface if it’s under ice – and 
they tell how fast the vehicle is moving in a 
very accurate, precise way. That is a 
constant input into the inertial system, and 
so the combined inertial/DVL (and there 
are other methods called correlation 
velocity logs, which are similar) provide that 
constant update to the INS, and then 
periodically you come to the surface for 
GPS updates, and you get the best of all 
possible technologies today. 

‘I expect that there are other solutions 
that will come out along the way that will 
improve that even further. That really high-
end, tightly coupled solution is pretty good 
today, but those are pretty expensive 
systems,’ Fralick added.

This iteration of Qinetiq’s ACER cabin was deployed during Exercise 
Unmanned Warrior.

Energy is the big 
one, and there’s 
no miraculous 

cure coming for that 
problem – it’s just going  
to take a steady evolution 
of batteries and things of 
that nature. 
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Avoiding accidents
Navigation – the ability for the platform 
and/or its operators to understand where  
it is in relation to everything else – is only 
part of the problem that designers have  
to contend with.

As with unmanned aircraft, the AUV 
needs some means of avoiding collisions, 
be they with the sea bed, with unmapped 
objects such as shipwrecks or large 
boulders, or with the unmappable moving 
objects that the vehicle might encounter  
in the water. These can range from large 
animals such as whales through to 
so-called ‘ghost nets’, which are fishing 
nets, sometimes kilometres in length, 
which have come detached from their 
moorings and continue to float in the water.

‘For sea-floor collisions, the vehicles have 
a basic altimeter on board, but they don’t 
have any capability of avoiding things like 
drift nets,’ Mills explained. ‘To be honest, I 
challenge any vehicle manufacturer with a 
sonar on board to 100% guarantee they 
can avoid these things; a water-entrained 
net can be almost invisible on sonar.’

In addition, power and space requirements 
for the most advanced sensors mean that the 
lower-cost and/or longer-endurance platforms 
are unlikely to carry them. This is the case 
with, among other platforms, the Seaglider. 
The key to minimising the possibility the 
vehicle will suffer loss or damage becomes 
more about mission planning.

‘Because of the low-power nature of the 
vehicles, they actually have no sensors on 
board to detect what’s going on around them, 
with the exception of things like a depth 
sensor and a basic altimeter,’ Mills said. 

‘They don’t have a collision-avoidance 
sonar [and] they don’t have high-grade 
navigation sensors on board. They’ve got 
very, very basic attitude-reference systems 
on board and magnetic compasses. The 
best way to avoid any potential conflict like 
that is actually to plan missions correctly 
and efficiently and to monitor those 
missions. When the vehicle comes to the 
surface, its tail antenna pierces the surface 
and can send a data packet via satellite – 
you can update the mission at that point 
and change it and even send new mission 
plans via satellite to the vehicles. How 
they’re operated and where they’re 
operated is predominantly open-ocean 
work, so away from most of these hazards.’ 

With data packets critical to AUV 
missions – both to control and monitor the 
vehicle’s progress, as well as to ensure 
timely analysis of the generated data in 
order to allow the user to act upon it – the 
question of cyber security is also one which 
AUV manufacturers and users have to 
address. This is not just a technical issue 
requiring hardware and software solutions, 
it is also a human-resources challenge, 
because the people who operate and 
benefit from the system need to work in 

security-minded ways, to minimise the 
chances of errors being introduced either 
by accident or deliberately by an adversary.

‘I think one of the challenges with 
anything that looks even remotely 
centralised is that it has its own inherent 
vulnerabilities,’ said Biggs. ‘Ultimately, 
there’s a competition here between 
decision cycles, speed of action and the 
ability to make better and faster decisions. 
So, there is that tendency to drive an 
interest in information and information 
exploitation, which creates some 
vulnerabilities. If it’s a very centralised 
structure you create, then it becomes a  
very big target if you’re not careful. The 
more you can have trusted autonomy 
delegated, you reduce the amount of 
information you have to move around, and 
you address some of the vulnerabilities  
that every system has.’

Cyber security
Although Qinetiq has built autonomous  
air and land platforms, the company’s 
involvement in the AUV domain is not as a 
platform developer. Among its products with 
relevance to the market is the Autonomous 
Control Exploitation Realisation (ACER) 
system, which was deployed during the 
Unmanned Warrior exercise in 2016. ACER 
was developed with the UK MoD’s Defence 
Science and Technology Laboratory division. 

ACER enables users to integrate the 
control, monitoring and data exploitation  
of multiple unmanned platforms operating 
simultaneously in different domains. During 
Unmanned Warrior, the system integrated 
AUVs, autonomous vehicles operating on 
the surface of the sea and a UAV that acted 
as a flying data relay. 

Following that, it was announced in 
February 2018 that an enhanced version 
of ACER is to be included in OCEAN2020, 
a 16-nation project run by the European 
Defence Agency and led by Leonardo 
which will culminate in live trials in the 
Mediterranean in 2019 and the Baltic in 
2020. Securing all these data flows is of 
critical importance, and the company has 
been working on the problem beyond 
purely technical areas.

‘There’s work going on at the moment by 
the classification societies, like Lloyd’s 
Register, on starting to look at the cyber 
assurance of ships,’ said Richard 

UK RN staff use a laptop to interface with a Remus 100 AUV during Unmanned Warrior.
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and operated. We see utilisation of those 
commercial systems that are out there 
actually increasing at the moment, but the 
day rates are still very, very low. The capex 
problem is being pushed from the service 
provider to the manufacturer now. We do 
get challenged on price and how we 
present our products to the marketplace.’

Solutions to these emerging problems 
may come from users and manufacturers of 
AUVs, but the ideas that underpin them may 
reach the sector from unexpected directions, 
and those could imply a need for wide-scale 
evolutions in how business is conducted.

‘These things are useless if they don’t 
have energy or power,’ Westgarth pointed 
out. ‘Power management and low-power 
sensing technologies are starting to emerge 
from other sectors. The automotive industry 
is probably leading the way on battery power, 
for example; the mobile-phone industry is 
leading the way on low-cost, low-power 
sensing. So a lot of these technologies we 
have to pick up as they emerge – and they’re 
emerging, I think, from very different supply 
chains than perhaps we’re traditionally used 
to in the military or defence world. 

‘So, we need to rethink how we go about 
supply chain management and supply chain 
security, but also how we manage rapidly 
changing technology against the long life  
of larger platforms,’ he concluded. ■

Westgarth, senior business development 
manager at Qinetiq. 

‘Lloyd’s have put a lot of effort into looking 
at autonomy and cyber, and they see it as a 
critical part of their business going forward, 
and we have been working with them on that 
cyber side,’ he explained. ‘But it also extends 
out into thinking about the future skills we’re 
going to need. I think it’ll be fairly routine 
going forward that any person in control of a 
ship will have a good grounding in cyber and 
digital skills. Traditionally they’ve thought 
about pirates as guys in small boats going 
out to take on big ships, but we now could 
have pirates in the bedroom trying to take 
control of ships at sea at great distance.’

Market motivations
That the AUV marketplace is expanding is 
not in doubt, but it is debatable how quickly 
and to what extent the market will grow. 
There appear to be almost as many factors 
potentially acting against growth as there 
are likely to promote it.

‘The gestation period for UUVs or AUVs 
has been quite long,’ Fralick said. ‘There 
are countries, like Russia, that have been 
working on UUVs for probably 30 years and 
they’ve never really taken off, and that’s 
been for a combination of reasons. One is 
simply the cost of low production quantity 
hardware. Any time you put anything in the 

water it costs a lot of money to make it work 
reliably, particularly if it has to operate at 
depth, which means the whole architecture 
of the vehicle has to be pressure-proof, the 
electronics of the vehicle have to be very 
reliable, software has to be reliable, etc.

‘I think the real motivating field for UUVs 
on the large scale is actually ocean survey 
work in the future,’ he continued. ‘I don’t 
mean necessarily survey related to 
hydrographic charting, but simply sensing 
the ocean floor for a variety of reasons. In 
the vicinity of every oil rig in the ocean, they 
do regular subsidence surveys to see if the 
bottom is slumping when they’re pumping 
the oil out; they try to equilibrate that by 
pumping a slurry or water back into the 
voids that they’ve created, because 
otherwise it can be catastrophic if you get 
that wrong. That flavour of work with UUVs 
is where I think the real money motivation 
will be in the future - because as we get 
better at producing these things, the cost 
inevitably comes down.’

Yet even here, there are pressures that 
militate against adoption and development 
of AUV technology. ‘The drop in the oil price 
a few years ago effectively killed capital 
expenditure among the survey companies 
for several years,’ said Mills. 

‘That slowed the market down with 
respect to the number of systems delivered 

A Remus 600 sits dockside at Kyle of Lochalsh.
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Maritime domain awareness (MDA)  
is therefore the primary aim of entities 
with interests in this sphere. ‘MDA is an 
overall capability to provide an effective 
and wide understanding of all that is 
associated with the maritime domain and 
that could affect the security in strategic 
terms, the safety of the population, the 
maritime/naval infrastructures, the 
economy and the environment,’ 
explained Gabriele Tacconi, head of the 
border control and maritime surveillance 
business area at Leonardo Land & Naval 
Defence Electronics.

Negret added: ‘The multiple actors 
involved over the maritime domain 
further complicate the goal of MDA,  
since organisations, chains of command 
and authority are not naturally shared 
between maritime stakeholders.’

According to Tacconi, situational 
awareness comes from the integration  
of available intelligence data and 
information feeds, and common 
scenarios typically include different 
authorities using different means, 
sources and C2 systems – an inter-
agency approach is therefore critical.

To this end, information sharing is key 
to ensuring communication across the 
various disconnected parties that work  
to different protocols, through which they 
can share location and other data that  

will enable personnel to make decisions. 
Commanders can use this information  
to build so-called recognised maritime 
pictures (RMPs) that use mission-specific 
data to inform operational execution.

‘This transformation of the command  
of the sea is fueled by technologies of 
information and communications; it has  
a deep impact on sovereignty, authority 
and responsibility, to the point that the 
classical command and control function 
exerted by naval or coastal security forces 
has evolved into the broader cooperation 
and collaboration to define maritime C2,’ 
Negret said.

Echoing Tacconi, Negret emphasised 
that interoperability across agencies is 
vital, and he noted that the involvement  
of navies in typically commercial or private 
roles has increased as a result of threats 
such as terrorism, illegal immigration  
and piracy. ‘For instance, as of today, 
maritime safety and security [MSS] 
missions of the French Navy count for 
25% of total missions,’ he said.

Negret referred to comments made by 
Adm Philippe Ausseur, head of the French 
maritime authorities for the Channel and 
North Sea, who claimed that 1,500 MSS 
operations were performed in the English 
Channel in 2017, and ferries crossing the 
channel include a Navy Vessel Protection 
Detachment for terrorism prevention.

T he maritime environment is 
contested and demanding, with a 
number of different elements having 

to be coordinated to ensure that operations 
are carried out safely and efficiently. Illegal 
immigration, piracy and terrorism all pose 
threats that need to be monitored, while 
the sheer size of maritime borders and the 
subsequent volume of traffic that passes 
over them mean that it is a complex arena 
that is therefore challenging to control. 

‘With maritime exchanges dominating 
world trade, sea lanes have become a 
ballet of traffic which is increasingly 
regulated and monitored. Exploitation of 
sea resources also involves growing 
presence, from fishing fleets to oil and gas 
exploitation and underwater cables soon 
to be augmented by new energy sources 
provided by wind, current or sea tides,’ 
said Jean-Michel Negret, product line 
manager at Thales. 

Multi-agency approach
Maintaining freedom of navigation, 
protecting sea lanes and controlling 
respective EEZs are the challenges that 
most nations with a littoral environment 
face. Effective C2 of the various elements 
that are present in these waters is key to 
this, which can be carried out either 
onshore or offshore, combining sensor 
feeds into one operational picture. 

The focus on collaboration and interconnectivity between 
agencies and technologies in the maritime security domain 
is increasing, as evolving threats make it an ever-more 
complex environment. By Beth Stevenson 

SECURITY  
SYNERGY AT 
SEA

MARITIME C2
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whatever the mission is; and help in the 
engagement of targets while avoiding any 
collateral damage.

The system collects intelligence from  
a number of communication protocol 
types, including onshore or offshore AIS, 
C2 data tracks and overlays, specific file 
exchanges for interface with coastal 
surveillance systems (radar tracks for 
example), web services, plus chat, mail 
and information stored in databases. 
Furthermore, data can also be exchanged 
in multiple ways, from tactical data links 
down to basic text exchanges. 

Negret explained that Comm@nder is 
offered in various configurations. For light 
vessels and special mission aircraft, an 
entry-level version is available that can be 
installed in one hour. It runs on a laptop  
or tablet and can connect to a limited 
number of devices and enable a restricted 
data feed inflow. This can come from AIS, 
radar, VHF radio and SATCOM. About 50  
of the light variant are in service with the 
French Navy.

For OPVs, frigates, large vessels and 
submarines, the C2 system is interfaced 
with the onboard combat management and 
navigation systems, as well as tactical data 
links and military SATCOM. 

Multiple workstations can be installed, 
possibly in separate rooms, and each one 
only requires a web browser to access 
various mission applications. In addition,  
a cloud-ready server dubbed the ‘C4I box’ 
enables an easy deployment of the system, 
Negret confirmed, and collaborative intranet 
communications tools such as chat, mail 
and document management are included. 

For onshore roles, the system can be 
deployed in a variety of MOCs, and the 
hardware configuration is similar to the  
one on board large vessels – ie a C4I  
box and a local area network of client 
workstations. A specific interface is 
required for shore-based surveillance 
systems though, which exploits the 
different tracks available, such as radar. 

Mission applications are stored on the 
C4I box and are split into intelligence, 
current operations, future operations, IT 
and communications. In the MOC, 
meanwhile, additional maritime 
information services can be added over a 
secure web interface to bolster the sensor 
input information. 

Staying connected
There is also a trend towards more 
interoperability between various types  
of assets, namely air and naval, as was 
demonstrated during the campaign in 
Libya in 2011. 

‘Naval actors, endorsing this broader 
spectrum of missions, rely more and more 
on the powerful integration of computerised 
command, control, communications and 
intelligence… as a force multiplier,’ Negret 
said. ‘Although C4I do rest on platforms – 

deployed ships and aircraft or coastal 
surveillance stations – themselves fitted 
with sensors and/or weapon systems, they 
go beyond hardware to provide a vast array 
of core and functional information services.’

Thales provides the Comm@nder 
Maritime C2 system for this application, 
which incorporates multiple systems and 
data feeds and is developed to civilian and 
NATO standards, the latter being for navy, 
land and joint forces. The solution can be 
added to any ship above 15m in length 

and is incorporated into new 
build vessels or as part of 
platform upgrades. 

Networking maritime assets 
is a decision typically made by 
the involved navy or a maritime 
agency, Negret explained, so 
this can be made at a later 
stage when it is deemed 
important that the various 
elements such as ships and 
coastal surveillance systems 
are connected. 

He added that digitised 
network connections are 
fundamental to implementing 
this type of technology, so  
that vessels and maritime 
operations centres (MOCs) can 
connect with each other. ‘Today, 
the growing convergence of 
multiple communications over 
IP facilitates exchange of data, 
imagery and voice. In a nutshell, 
assuming you have digitised 
communications and network, 
the C2 provides knowledge and 
anticipation on a global 
maritime area,’ he said.

Negret highlighted five 
benefits that Comm@nder 
Maritime provides: the collection 
of an RMP; cooperation and 
coordination with all 
stakeholders at sea (navies, 
coast guard, shipping 
companies, port authorities); the 
selection of the most suitable 
unit that should be deployed on 
a particular mission/task, to 
minimise the number of assets 
required; reduction of the total 
decision cycle from the detection 
of a threat to its neutralisation, 

The Argos 30VS X-band radar can be controlled by both  
local and remote management systems. (Photo: Leonardo)

Klein Marine Systems’ Series 1000 Small Target Detection 
Radar provides high levels of detection in the harsh 
marine environment. (Photo: Klein Marine Systems)
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camera, laser rangefinder and horizon HD 
IR camera. It can be used to carry out 
panoramic scanning and automatic intruder 
detection and can be integrated and cued 
with other feeds such as radar and AIS. 

Combined with the Nereus, these 
sensors – alongside UHF/VHF radios, 
SATCOM and AIS – can be integrated into 
a remote sensor site, national control 
centre or area control centre, depending 
on the level of management, be it 
national or regional.

For smaller security applications, Klein 
Marine Systems provides the HarborGuard-
Pro surveillance system, which the 
company claims is based on a simple-to-
use and easy-to-interpret C2 capability.

Border 
security is 

witnessing a shift 
from reliance on  
human-intensive 
activity because  
of cost efficiencies 
gained through  
the deployment  
of technology.

‘The system starts to be appealing to 
many customers, not only rank one navies, 
but also smaller navies and coast guards in 
the Middle East, Asia, [and] Latin America,’ 
Negret noted. ‘Europe is quite a specific 
market segment, as on the one hand, there 
are a lot of national players [but] on the 
other hand, there are European Union 
initiatives to federate MDA and enforce 
interoperability and cooperation between 
member states’ agencies.’

He claimed that Comm@nder Maritime 
comes with a comprehensive mission 
application set to meet the needs of the 
market, and due to the open cloud 
architecture that it is based on, it can be 
extended with local development to 
support any new bespoke maritime 
mission requirements from customers.

Addressing the threat
In terms of the threats to maritime 
security, Tacconi underlined that their 
nature and targets have become more 
diverse in recent years, with terrorism, 
piracy and organised crime having gained 
prominence. ‘Additionally, maritime 
threats pose challenges not only in terms 
of naval power and dominance, but also 
in terms of economic welfare, protection 
of the environment and country integrity,’ 
he continued. 

‘Moreover, we can consider that threats 
are often interconnected: the combination 
of weak maritime governance, a legacy of 
illegal fishing, a surge in piracy and possible 
links with terrorism creates a complex and 
particularly dangerous environment.’

Leonardo offers a system approach to 
monitor these dangers, utilising its Nereus 
C2 solution to integrate and control a 
range of sensors, including EO/IR, radar 
and AIS. It is based on a distributed 
architecture that supports different 
military and civilian authorities, providing 
MDA, operational planning, operational 
support and C2.

Nereus provides the ability to formulate an 
RMP, generate maritime alerts and analyse, 
fuse and correlate a range of available 
feeds, Tacconi said. This information can be 
collected from various sources, including 
internal feeds as well as national and 
international interagency systems. 

Sensor feeds from aerial and maritime 
assets can be included, but the 
manufacturer recommends its own sensors 
for carrying out the MDA mission. Argos 
30VS is Leonardo’s radar offering, which  
is an X-band primary radar for combined 
surface and air surveillance for coastal 
environments and for EEZ protection.

The radar is particularly effective 
against surface targets such as small 
ships and divers’ snorkels in addition to 
air targets, and the antenna comprises  
a parabolic reflector with illuminator, 
which allows the use of dual-polarisation 
(linear and circular) for adverse weather 
conditions. Argos 30VS can be controlled 
by both local and remote management 
systems, allowing for continuous 
detection of surface and aerial targets, 
Tacconi told Shephard.

The all-weather Nerio ultra-long-range 
EO/IR system, meanwhile, comprises a day 

The HarborGuard-Pro surveillance system, which Klein Marine 
Systems claims is based on a simple-to use C2 capability.  
(Image: Klein Marine Systems)

Thales offers a range of options for maritime C2 capabilities and believes 
that digitised network connections are fundamental to implementing this 
type of technology. (Image: Thales)
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It is simple to program threat detection 
rules using the system, according to Rick 
Whitmore, programme manager for 
maritime security and surveillance 
solutions at Klein Marine Systems, which 
can include geo-fencing of a security zone 
or target motion analysis.  

‘Detecting and tracking threat targets, 
especially small fast craft, is challenging 
and requires special radar and processing 
techniques especially adapted to sea 
surface detection,’ he explained. ‘Our 
system is specifically designed for sea 
surface detection, where other systems try 
to adapt ground surveillance radars for sea 
surface application.’

While the configuration varies between 
customers, it generally centres around 
managing the data provided by a small 
target detection radar, which can be 
bolstered by thermal IR/camera imagers, 
AIS feeds, remote radar sensors, acoustic 
hailing devices and sonar. 

The HarborGuard-Pro can be used to 
monitor critical waterside facilities such as 
liquified natural gas terminals, cruise 
terminals and nuclear power plants, critical 
offshore infrastructure such as oil facilities 
and offshore wind turbine fields, and 
portable or mobile surveillance systems. 

Whitmore notes that the system has been 
used in US ports and offshore platforms 
primarily in West Africa.

The C2 element creates rules to inform an 
operator when a vessel crosses or enters 
into a certain perimeter, when a small high-
speed craft exceeds a certain speed limit, as 
well as a time-of-day filter that alerts on rules 
that are applicable to a particular period. AIS 
alerts on vessel identity and type can also be 
communicated, such as when one enters or 
exits a particular zone. 

The C2 system supports multiple 
workstations and integrates with the radar, 
AIS receiver system and dual thermal IR 
and visible pan/tilt cameras. It can be 
integrated with other external C2, radar  
and sensor systems, as well as video 

management and physical security 
information management systems. 

The HarborGuard-Pro can record 
and play back or export data feeds 
for post-incident forensic analysis 
and training. 

Guarding the gateway
The maritime environment is a 
complicated one, as it is one of 
the largest gateways for many 
nations and an easy way for 
unwanted people and contraband 
to enter a particular country. 
Effective monitoring of these 
various frontiers is therefore 
required, and there are a number 
of areas in the world that are 
particularly keen to maintain 
overwatch of their borders.

It has been predicted that 
between 2017 and 2026, the 
border and maritime security 
market will be dominated by Asia-
Pacific, Europe and the Middle 
East, according to Tacconi.

The maritime surveillance market is 
expected to be where a significant share of 
the spending is made in Europe, and open 
opportunities in the region are coming from 
Norway (accounting for 10%), Russia (33%) 
and Turkey (55%). The former country is 
increasing its land forces on the Norwegian-
Russian border to monitor military activity, 
while also expanding defences within the 
Arctic Circle.

Middle Eastern border conflicts, 
meanwhile, plus illegal immigration and 
terrorism in the region, contribute to 
Israel, Saudi Arabia and the UAE making 
efforts to bolster their border forces, 
including maritime. 

China has ongoing maritime disputes in 
the East and South China Seas with Brunei, 
Japan, Malaysia, the Philippines and 
Vietnam, and India is involved in a number 
of maritime security programmes, including 
a coastal security network project to install 
a series of static radar and EO sensors at 
84 remote sites.

Elsewhere, Brazil, Chile and Venezuela 
are leading maritime and border security in 
Latin America. Although the market remains 
relatively small in Africa, it is expected to 
increase due to conflict, economic tensions 
and political instability. 

‘Border security is witnessing a shift  
from reliance on human-intensive security 
because of cost efficiencies gained 
through the deployment of technology  
at borders,’ Tacconi added. This means 
that more networking of sensors will be 
required, with reliable control from an 
effective C2 system.

‘Nations worldwide are acknowledging 
the advantage that they can get out of 
using technology, and it is foreseen [that 
there will be] more investments in 
technology rather than in labour-intensive 
security on borders,’ he concluded. ■

The deployment of sensors needed for maritime  
C2 capabilities can take place in various ways.  
(Photo: Klein Marine Systems)

Today, the growing convergence of multiple
communications over IP facilitates exchange of 

data, imagery and voice. Assuming you have digitised 
communications, the C2 provides knowledge and 
anticipation on a global maritime area.
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all’ warship that will replace existing 
in-service patrol vessels, corvettes and 
frigates. Seven examples are planned at 
present and will be delivered to the navy  
in three configurations – light plus, light 
and full – in a 2/3/2 split.

Options exist to continue the vessel’s 
production run to accommodate the 
replacement of other classes of naval 
platforms currently in service with the 
Italian Navy.

The three variants will see the hull form 
finished as follows: self-defence capability 
and fitted for, but not with, AAW and ASW 
for light; self-defence capability and AAW 
while being fitted for ASW in the light plus 
outfit; and self-defence, AAW and ASW for 
the full configuration. 

Rough displacements will be around 
5,800t for light, up to 5,900t for light plus 
and 6,200t for a full load at maximum 

specification. All three variants will be 
143m in length.

According to a programme timeline 
provide by the Italian Navy, the first of the 
seven vessels in light configuration will be 
delivered in May 2021. The remaining six 
hulls will arrive at roughly ten-month 
intervals: March 2022 (PPA 2 – light); 
January 2023 (PPA 3 – light plus); April 
2024 (PPA 4 – full); October 2024 (PPA 5 – 
light plus); August 2025 (PPA 6 – light 
plus); and August 2026 (PPA 7 – full).

In its ASW operating concept, the full 
variant PPAs will allow for undersea detection 
capabilities that vary depending on where the 
platform is operating. In the Atlantic, the 
vessel will be able to detect SSNs behind the 
first convergence zone at minimum aspect; in 
the Mediterranean, an SSK at 15,000m; and 
when operating in the Indian Ocean, it will 
allow a detection range of 10,000m.

T he very literal growth of naval patrol 
platforms has coincided with the need 
to make them more multipurpose, 

often with the addition of a mission bay 
designed to host a range of plug-and-play 
payloads and containerised solutions.

In fact, the three Ms – multipurpose, 
modularity and mission bay – appear to be the 
design hallmarks for these types of vessels, 
providing a degree of future-proofing against 
obsolescence and developing technologies.

Flexible spectrum
Frigate-sized and, depending on the variant, 
equally well armed, the Italian Navy’s future 
Offshore Multipurpose Patrol Ship (PPA) 
embraces the concept for larger, more 
flexible vessels in warship design.

Developed by Fincantieri, with sensors 
and other equipment from Leonardo, the 
PPA has been designed as a ‘one size fits 

ROOM TO 
MANOEUVRE 

Navies worldwide appear to be endorsing the idea that ‘bigger is 
better’ when it comes to their patrol vessels. However, as 

immediate hull demand must be balanced against future utility, 
some nations are opting to develop smaller frigate offerings. 

Which approach will bring success? By Richard Thomas

The USCG’s Legend cutters are large 
platforms and will be able to accommodate 
new payloads or capabilities as technologies 
develop. (Photo: HII)

PATROL PLATFORMS
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In light and light plus configurations, 
the PPA will be fitted with diver and 
torpedo detection sonars, and the full 
variant will feature additional equipment 
such as an active towed array sonar 
(ATAS), torpedo handling and launching 
system and other sensors.

Common across the designs will be the Aft 
Modular Area, which can be utilised according 
to demand to fit sonars and embark 
additional RIBs for fast interdiction purposes.

Regarding the ATAS component of the PPA, 
an Italian Navy official, speaking at a naval 
conference in Portsmouth in March, said that 
the first system is expected to be 
manufactured in January 2019 and will be 
followed by acoustic and non-acoustic trials on 
board a host platform in March the same year. 
Modularity qualification is scheduled to take 
place on board PPA 2 in March 2022 ahead of 
full installation on PPA 4 in April 2024.

Presenting details on ASW aspects of the 
programme, an undersea warfare officer 
serving in the Italian Navy said that the 
vessels ‘are designed to perform a wide 
spectrum of missions’ with ‘modularity and 
growth’ built in. The officer added that the 
ships will benefit from ‘an extensive use’ of 
the modularity concept.

For Italy, eager to assert itself in the 
Mediterranean, these vessels will play a key 
role in future planning. In a February paper, 
the navy outlined its core missions, including 
ensuring unimpeded transit through strategic 
sea lines of communication; strategic sites 

size of its patrol platforms. Displacing 
around 4,500t, the NSCs reach 127m in 
length, feature a range of 22,200km and 
top speed of 28kt. 

Typically, the vessels are fitted with one 
Mk110 57mm naval gun, a Phalanx 20mm 
Close-In Weapon System and a variety of 
smaller-calibre weapons. Legacy images of 
a Patrol Frigate variant, however, show a 
lengthened hull to possibly accommodate a 
vertical launch system (VLS) with quad-
packed cannister-mounted anti-surface 
warfare missiles fitted aft.

The class is comparable to, if not even 
slightly larger than, the UK’s planned 
Type 31 platform and France’s FTI 
(Frigate Intermediate Size) design, both 
effectively being light frigates.

Thanks in part to the initial size of the 
platform and its ability to accommodate 
and integrate additional warfighting 
equipment, a variant of the class is one of 
five designs being examined for the USN’s 
FFG(X) programme as the service moves on 
from the lessons learned from the lighter 
Littoral Combat Ship (LCS).

As far back as 2012, a Legend-class 
variant was being positioned as a ‘patrol 
frigate’ by Huntington Ingalls Industries, 
which the company said could have been 
built at its Ingalls Shipbuilding facility in 
Pascagoula, Mississippi.

At the time, the two NSC variants were 
known as Patrol Frigate 4501 and Patrol 
Frigate 4921. According to the OEM, the 
4501 was closely aligned with the basic 
NSC, featuring similar configurations in 
terms of weapon systems and endurance.

Patrol Frigate 4921 would have 
additional mission capabilities for anti-
aircraft, anti-submarine, anti-surface and 
anti-mine warfare, provided by a 76mm 
gun, a 12-cell VLS, an anti-ship missile 
launcher and torpedo launcher, sonar 
dome and remote-controlled and manned 
.50cal machine guns. Put together, these 
three variants – base USCG model and two 
different Patrol Frigate derivatives – are 
leading the way for modular ship concepts.

The FFG(X) programme, created as a 
result of continued concerns over the cost, 
capability and survivability of the two LCS 
variants – Independence and Freedom, 
which displace around 3,100t and 3,500t 
respectively – will see a significantly larger 
platform built for use by the USN. The 

protection; fisheries control; migrant 
monitoring and interdiction; and counter-
piracy and human trafficking.

While these are tasks more appropriate 
for maritime security, the flexibility of 
having a trio of PPA variants to call upon 
enables a solution with the benefits of 
combat management system commonality 
and training. In working to optimise the 
base platform and expected capabilities, 
the Italian Navy will be able to meet the 
current threat spectrum and react to 
changes in the future.

A legend is born
Another example of a large patrol vessel, or 
hull form used primarily for patrol, can be 
found with the USCG’s Legend-class 
National Security Cutters (NSCs). Described 
by the service as the largest and most 
technologically advanced of its cutters, the 
NSC will replace the ageing 3,200t, 
115m-long Hamilton class, which has been 
service since the 1960s.

Key features, according to the coast 
guard, include better sea-keeping and 
higher sustained transit speeds, greater 
endurance and range, the ability to 
launch and recover small boats from 
astern, aviation support facilities and a 
flight deck for embarked rotary 
detachments and UAVs.

Although comparatively smaller than the 
PPA, the Legend nevertheless was born 
from a desire by the USCG to increase the 

The PPA programme is still in its early-build stage, but the transition from design to welding is a 
significant step. (Photo: Fincantieri)
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option put forward by Austal USA is 
effectively a larger version of the 
Independence class, with enhanced 
weapon and payload capabilities.

Lockheed Martin’s bid represents an 
evolution of the original Freedom platform to 
something that more closely resembles the 
vessels that will be delivered to the Royal 
Saudi Navy – effectively 4,000t light frigates. 

The other two contenders in the five-team 
race have both put forward designs of 
frigates in service with the Spanish and 
Italian navies, both displacing over 6,000t.

According to the USN, the run-off is 
expected to help it ‘better understand the 
cost and capability drivers’ for designing 
and building FFG(X), the service said in a 
statement released on 16 February 2018. 
Findings will be used to help craft vessel 
‘specifications’ for a competitive process 
and sole-source contract award in FY2020.

‘Throughout the accelerated acquisition 
process for FFG(X), the navy will incentivise 
industry to balance cost and capability and 
achieve the best value solution for the 
American taxpayer,’ the navy said in a 
statement. ‘This approach aligns to the 
National Defense Strategy’s stated goal of 
achieving a more lethal, resilient and agile 
force by pursuing acquisition strategies to 
build ships more quickly and affordably, 
achieving the navy the nation needs.’

Opposite approach
However, not everyone is buying into the 
concept that bigger is better, or at least, 
some appear to have come to the conclusion 
that present finances do not even allow for a 
large hull form that promises a future ‘fitted 
for but not with’ capability. While the US has 

moved to upsize its patrol vessel fleet, 
European counterparts appear eager or 
resigned to do the opposite.

A case in point is the UK’s Type 31 light 
frigate, and to a lesser degree the French 
Navy’s FTI, which with their small hull forms 
seem to accept immediate hull demand at 
the expense of future utility. 

Introduced in response to a reduction in 
the large City-class Type 26 frigates – from 
13 hulls down to eight – the Type 31 is 
likely to be significantly smaller, at around 
4,000t, compared to an expected 8,000t 
ASW frigate. At the time of the announced 
reduction, arguments were made to keep 
the large Type 26 hull and fit the ‘lost’ five 
ships in a deliberately light configuration. 

To compare probable lengths, the Type 
31 will likely be around 120m, depending 
on which design (the BAE/Cammell Laird 
Leander frigate or Team 31’s – Babcock, 
BMT, OMT and Thales – unreleased 
proposal), while the City class will be just 
shy of 150m.

As ‘fitted for but not with’ platforms, they 
would have been well placed to conduct 
maritime security and some wider naval 
roles, comfortable in the knowledge that 
future requirements on power generation 

for directed-
energy systems 
and other 
upgrades could 
be met. 

The Type 31  
is expected to 
feature a flexible 
mission bay that 
can hold a 
containerised 
payload, but is 
likely to be a 
naval equivalent 
of a disposable 
razor – once 

used up, cast into the bin. A limited 
lifespan will likely hamper the platform’s 
future prospects.

The French FTI – named Belh@rra – has 
been optimistically labelled an intermediate 
frigate, but to all intents and purposes sits 
right at the light end of today’s warship 
frigate categorisation. The programme has a 
couple of years head start on the UK’s own 
effort and places a similarly strong focus on 
winning exports to emerging navies looking 
to expand on existing capabilities.

Interestingly, the French version – of 
which five will be built – has been described 
as having a primary ASW focus, with some 
self-defence and SF projection capabilities.

Making a choice
Much of the decision-making comes down to 
cost: at the outset, building something that 
displaces 6,000t will be more expensive than 
something at 4,000t. It is likely that with this 
increased outlay comes a corresponding 
reduction in the number of platforms an 
operator can afford to put to sea.

However, purely in terms of capability, 
having the option to build increased 
survivability (in a threat sense as well as 
service life) would be the more optimal 
course of action. Meanwhile, ensuring 
that a common hull form can be found to 
accommodate different patrol vessel 
variants will provide other benefits in 
terms of logistics and serviceability. 

It is a decision driven likely by finances, 
and the squeeze being felt across many 
Western navies at present is forcing 
designs to meet this prolonged defence 
austerity. Time will tell whether the larger, 
more multipurpose common hull forms 
provide enough future savings and 
benefits to outweigh the earlier costs,  
or if small, tightly designed light frigates 
really will dominate the market in the 
years to come. ■

The Leander design is one of two that will compete for the UK’s Type 31 
light frigate programme. (Image: BAE Systems)

“Fitted for but not with” platforms would have 
been well placed to conduct maritime security 
and some wider naval roles, comfortable in 

the knowledge that future requirements on power 
generation for directed-energy systems and other 
upgrades could be met.
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Multiple states have vested interests in the Mediterranean Sea. 
Shephard investigates the ongoing operations of the major 
players in the region and the importance of collaboration 
between partner nations. By Beth Maundrill

CRUISING THE  
MEDITERRANEAN

REGIONAL FOCUS 

P inched at its extremities by three 
unique choke points – Europe,  
the Middle East and North Africa –  

the Mediterranean Sea represents a 
crucial area of operations for southern 
European countries and allied nations.

The Mediterranean has 21 bordering 
nations, and the maritime presence 
ranges from Russia (which is targeting 
Syria from the littorals) to NATO, the US 

and allied countries, as well as the EU  
Naval Force (EUNAVFOR) which is carrying 
out humanitarian and security operations 
around the central Mediterranean. 

In recent years, a lot of media  
coverage has been given to the  
challenges of the region, ranging from 
people trafficking and smuggling to 
terrorism and high-profile transits by 
competing alliances. 

Italian jobs 
The Mediterranean is Italy’s back garden,  
and the country is well aware of the 
challenges it faces, with its navy ready to 
accept a new fleet of vessels into service  
to enhance situational awareness. 

‘Lack of security on the sea represents  
a cost – in the case of the Mediterranean 
Sea, the cost is for Europe and many other 
countries,’ said Capt Francesco Esposito, 
Italian Navy General Staff, future vessels 
ship design and CMS (combat management 
system) department, speaking at an event 
at indigenous manufacturer Leonardo’s  
site in Rome in February 2018. 

‘Actually, the Mediterranean Sea is no 
longer experiencing stability and peace. 
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The region is a bridge between the 
developed and stable North and the 
overpopulated and conflicted South, 
further characterised by the weakening  
of national structures as a result of the 
fuel of the Arab Springs,’ he continued. 
‘Once more, the area has become risky, 
affected by security problems such as 
terrorism, piracy, illegal immigration, 
merciless abuse of fishing, intentional 
pollution and maritime degradation.’

Esposito outlined that the best strategy 
for dealing with such a situation can only 
be reached through enhanced intelligence. 
‘The ability to maintain and update 
maritime situational awareness is vital  
to improve the security at sea,’ he said.

and underwater – will be integrated with 
naval units’ C2 centres to enhance 
surveillance and interdiction capabilities.

Further demonstrations will take place  
in the Baltic Sea, another key area of 
concern for European navies, to be led by 
the Swedish Navy. 

A total of 42 partners across 15 European 
nations will take part in the OCEAN2020 
project, including ECA Group, Fincantieri, 
Hensoldt, Indra, Intracom-IDE, MBDA, PGZ/
CTM, Saab, Safran and Qinetiq.

ECA Group will deploy its Inspector MKII 
USV and an A-series AUV to conduct maritime 
interdiction operations against suspicious 
vessels involved in illegal weapons trafficking 
and smuggling activities. 

Part of the OCEAN2020 mission deals 
with the localisation and the identification  
of sunken illegal goods or weapons on the 
seabed. According to ECA, operational aims 
will be achieved through ‘the collaborative 
teamwork of the USVs/AUVs, whose mission 
can be configured, planned for, executed 
and supervised using the ECA Group 
mission management platform UMIS. 
Recovery of the sunken, localised/identified 
crates could then be performed, whenever 
decided, by an ROV.’ 

Unmanned aerial systems (UAS) that  
are known to be taking to the skies during 
OCEAN2020 include the Safran Patroller in 
its maritime configuration. The fixed-wing, 
long-endurance aircraft will be outfitted 
with a new mission system that features  
a maritime surveillance radar, an AIS for 
ships and Safran’s Euroflir 410 optronic 
pod, which is already used on the army 
version of the Patroller.

Safran is now on a path to further 
develop autonomous mission functionality 
for naval UAS. An onboard data-processing 
function will enable the Patroller to detect 
and automatically track suspect ships in 
its search zone while also consolidating 
key data.

When the demonstrations have been 
completed by the consortium, they will  
be processed and sent to the naval 
operation centres of the various 
participating coutries and also to a 
prototype European maritime operations 
centre (located in Brussels) to reinforce 
the interoperability of future missions.

Participating industry member Indra  
will lead the development of this 

Under its Naval Law next-generation ship 
project, the Italian Navy is in the midst of 
acquiring a new fleet of seven Offshore 
Multipurpose Patrol Ships (PPAs), one 
Logistics Support Ship (LSS) and one 
Landing Helicopter Dock (LHD). The PPAs 
will be delivered in full, light and light plus 
variants. While they are classed as patrol 
ships, each vessel displaces around 
4,500t, depending on configuration.

‘Dealing with the current scenario  
where this vessel [PPA] will be operating, 
the requirements of the ship will be 
multipurpose with high flexibility and 
modularity, meeting the combat system 
requirements to gain deep understanding 
of what is happening at the seas in both 
domains, above and on the water, in order 
to provide maritime security in all 
situations,’ Esposito explained.

The first PPA will be delivered in 2021, 
while the LSS is scheduled to arrive at the 
end of 2018 and the LHD in 2022. 

In its full configuration, the PPA will be 
equipped with a new multifunctional active 
electronically scanned array radar with four 
dual-band, fixed-face arrays (operating in C 
and X bands), Identification Friend or Foe 
sensors and a new static IR search and 
track sensor. 

The first full version of the ship will be 
delivered in 2024. In addition, for all PPAs, 
Leonardo will provide its 127/64 LW naval 
gun and the new 76/62 over-bridge 
medium-calibre gun.

Unmanned boost
Leonardo is also involved in the OCEAN2020 
project, which aims to use unmanned 
technologies to boost European maritime 
defence capabilities. The company signed 
the official grant agreement for this work  
on 28 March 2018. 

OCEAN2020 has been given €35 million 
($42.3 million) in funding by the European 
Commission through the EU’s new European 
Defence Fund. The European Defence 
Agency is the contracting authority. 

The first demonstrations will be carried 
out in the Mediterranean Sea in 2019  
and will be coordinated by the Italian Navy. 
They will see Leonardo’s Hero and Solo 
unmanned helicopters operate from Italian 
naval units alongside other European 
partners. Different types of unmanned 
platforms – fixed wing, rotary wing, surface 
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USN ships conduct a 
replenishment at sea in the 

Mediterranean. (Photo: US DoD) 
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demonstration with a view to laying the 
foundations for a future European strategic 
C2 capability to plan and conduct EU 
military operations in any part of the world, 
according to the Global Strategy for the 
EU’s Foreign and Security Policy.

Training against trafficking
The EU has had a constant presence in the 
Mediterranean for almost three years in the 
form of EUNAVFOR’s Operation Sophia. This 
common security and defence policy mission 
is focused on disrupting the business model 
of migrant smugglers and human traffickers 
and contributing to EU efforts for the return 
of stability and security in Libya and the 
central Mediterranean region.

The effort was initially launched in 2015 
at the beginning of what has become 
known as the migrant crisis. Since then,  
the mandate of the operation has been 
extended, and on 25 July 2017 the  
European Council extended Operation 
Sophia until 31 December 2018.

At the time, the mandate was also 
amended to set up a monitoring 
mechanism to ensure the long-term 
efficiency of the training of the Libyan 
Coast Guard, conduct new surveillance 
activities and gather information on illegal 
trafficking of oil exports from Libya, and 
enhance the possibilities for sharing 
information on human trafficking with 
member states’ law enforcement 
agencies, FRONTEX and EUROPOL.

The EU Naval Force Mediterranean 
(EUNAVFOR Med) completed the first training 
package in Q1 2017, during which 93 Libyan 
trainees from the coast guard and navy 
affiliated with the Government of National 
Accord completed two weeks of training on 
board the Dutch ship Rotterdam and 14 
weeks aboard the Italian ship San Giorgio.

Several EU member states and 
organisations such as the European Border 
and Coast Guard Agency (Frontex), the UN 
Refugee Agency and the International 
Organization for Migration also contributed 
with training teams. 

‘We have also carried out ashore 
training in Crete [Greece] for 20 senior 
officers at the rank of captain or 
commodore, in Malta for 20 trainees and 
also in Rome for another three Libyans. 
Recently, we have completed a module in 
Italy in favour of 65 personnel. Therefore, 
up to now, 201 Libyans [have been] 
trained by Sophia crews,’ a EUNAVFOR 
Med official said in a statement. 

Other training modules ashore are 
planned in Greece, Italy, Spain and other 
EU member states for a huge number of 
trainees. ‘The training packages will 
enhance Libyan Navy Coast Guard and 
Libyan Navy capability to disrupt smuggling 
and trafficking from/to Libyan shores,’ the 
statement adds. 

Concerning the arms embargo that has 
been enforced on Libya, Operation Sophia 
has carried out 1,204 hailings, 75 friendly 

approaches, seven flag enquiries and 
three inspections.

At the moment, 27 EU member states are 
participating in the operation, with around 
1,000 personnel involved. Only Denmark is 
not involved – as outlined in the Edinburgh 
Agreement, the nation ‘does not participate 
in the implementation of decisions and 
actions of the European Union which have 
defence implications’.

The current flagship of the operation  
is the ITS San Giusto, one of Italy’s three 
LHDs built by Fincantieri Shipyard and 
commissioned in 1994.

Commanding presence 
Furthermore, the US is by no means absent 
from this region. The Mediterranean sees 
the convergence of three American 
combatant commands – Africa, Central and 
European – which all have coverage over 
this area. The USN’s 6th Fleet also has a 
continued presence in the Mediterranean 
and works with partners and allies to 
maintain freedom of navigation throughout 
the region.

Russia is one of the greatest concerns 
in the area for US, as one of the primary 
aggressors that allied nations are facing 
across the seas. As the world anxiously 
watches Moscow’s actions, the Eastern 
Mediterranean has become a key area  
of focus.

Speaking at the Underwater Defence  
and Security Conference in Portsmouth, 
RAdm Matthew Zirkle, Navy Reserve 
Innovation Branch, N095, Office of the  
Chief of Naval Operations, said: 
‘Specifically what we want to focus on 
today is the Eastern Mediterranean that is 
an area of critical concern. It is a “squeeze 
spot” because from this particular area 
Russia can basically employ naval forces 
that can reach Europe, Africa and 
obviously the Middle East.’

Russia’s Black Sea Fleet has been 
frequently seen throughout the 
Mediterranean. In March this year,  
the patrol ship Pytlivy from the fleet 
conducted a planned passage from 
Sevastopol to the Mediterranean Sea.

‘It is an ever-changing environment. 
There is increased Russian presence and 
changing force posture – for instance,  
over the last year or two [Russian] Kilo 
submarines have launched missiles into 

REGIONAL FOCUS 

Multiple nations participate in the EU’s Operation Sophia. (Image: EUNAFOR MED)
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Syria. The capability of launching into 
Europe and our awareness of their 
whereabouts is very key here to 
understand,’ Zirkle said. ‘There is 
persistent presence by [Russia] in the 
Eastern Mediterranean and the Black  
Sea [and] we have to keep that in mind.

‘We also know, and we saw about a year 
or so ago, the Kuznetsov, their own carrier, 
did a deployment down here. They are very 
much focused on this area and their 
rhetoric against our strikes into Syria 
cannot go unnoticed,’ he added.

The US and its allies remain active in  
the region and continue to support various 
operations and exercises. ‘Of course, we 
also have increased US presence here as 
well. We have recently conducted dual 
carrier strike group operations for Inherent 
Resolve, defeating ISIS,’ said Zirkle. ‘We 
have had amphibious group operation  
with an exercise called Odyssey Lightening. 
Also in the last couple of weeks, we have 
practiced with the Israelis in the exercise 
Juniper Cobra.’ 

Despite this presence, the USN remains 
concerned about some capability shortfalls, 
including wide-area surveillance. Zirkle 
urged the nation’s allies to be ready to use 
new capabilities as they enter service, 
including the acquisition of P-8 Poseidon 
aircraft by Norway and the UK. 

‘If you’re expecting to go out onto the 
pitch, you better be ready to come and  
play the game,’ Zirkle urged.  

Coordinated efforts
Generally speaking, a multi-mission 
approach has been adopted by more than 

one nation for platforms and operations in 
the Mediterranean. 

Referring to the PPAs for the Italian Navy, 
Esposito told Shephard: ‘This is a new kind 
of vessel in terms of concept compared 
with the old kind – corvettes, patrol, frigates 
and destroyers. So, the idea is one size fits 
all, so we have the same platform and are 
able to configure [it] in terms of operational 
requirement, to have… different kinds of 
operational functions.’

This means that each platform must 
meet the demanding needs of operations 
in the Mediterranean, which are frequently 
fluctuating. 

Bringing multiple allied nations together, 
NATO has created Operation Sea Guardian, 
which was inaugurated during the Warsaw 
Summit in July 2016. Through the 
programme, the organisation is contributing 
to the maintenance of a secure and safe 
maritime environment while supporting 
three core tasks: collective defence; crisis 
management; and cooperative security.

Again, the need for maritime situational 
awareness of the region is high on the 
agenda, and the NATO maritime task force 
is focused on this as well as counter-
terrorism at sea and contributing to 
maritime security capability building. 

With the Mediterranean Basin acting as 
a key trade hub, Sea Guardian also seeks 
to support merchant shipping in the area. 
In a statement, NATO said: ‘Operation Sea 
Guardian supports a safe and secure 
environment for civilian vessels operating 
in the Mediterranean Sea and thus 
facilitates regional economic activities. 
NATO is interested in vessels feeling 

confident in transiting through the region 
and in providing them information on any 
possible threats to their operations.’ 

In support of this, NATO units may  
use equipment such as VHF radios to  
hail merchant vessels regarding their 
identity and activity, and as a result, 
onboard visits may be carried out. 

Most recently, three NATO ships and  
one submarine, in cooperation with MPAs, 
E3 airborne early warning aircraft and 
numerous associated ships, conducted  
a focused security patrol in the central  
and western Mediterranean Sea from  
14 February to 4 March 2018.

Continuing to develop maritime 
situational awareness in the region,  
the security patrol focused on gathering 
pattern-of-life information. MPAs are key  
to operations such as this, enabling a  
multi-domain view of maritime activities. 

The patrol was led by the Spanish frigate 
ESPS Navarra in company with the Italian 
frigate ITS Euro and the Belgian frigate 
Louise-Marie. It was also supported by 
Spanish and Greek submarines and aircraft 
from Italy, Portugal and Spain, as well as 
NATO’s E-3 aircraft.

Cooperation between nations is key for this 
region, with its multitude of national interests 
and challenges. Coordination between NATO 
and the EU is ongoing, and in February 2018, 
the task group commander for Operation Sea 
Guardian visited the Operation Sophia force 
on board the ITS San Giusto. 

Topics of discussion during the visit 
included options to further strengthen the 
linkages and information-sharing networks 
that support both programmes. ‘Continuous 
information exchange and coordination with 
Operation Sophia assets has increased the 
efficiency of the operation as well as the 
area that can be covered,’ NATO stated. 

‘NATO and the EU share daily situation 
reports and sailing intentions as well as 
schedules for air, surface and submarine 
operations. Sharing this information 
prevents duplication in tasks and helps 
build a bigger picture of maritime activities 
in the central Mediterranean.’ 

The aim of the game in the 
Mediterranean is certainly situational 
awareness, and with a multitude of  
threats and challenges, having eyes and 
ears across the basin will continue to be 
vital for future operations. ■

The San Antonio-class amphibious transport dock ship USS San Diego departs Souda Bay, Greece. 
(Photo: US DoD)
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T he waters of the Arabian Sea, Gulf 
and Strait of Hormuz are vital arteries 
through which the immense natural 

resources of the Gulf Cooperation Council 
states flow and are among the busiest trade 
routes on the planet. A number of NATO 
countries, chief among them the UK and  
US, forward-deploy MCM capabilities to the 
region to prevent possible disruption.

Kept at Bay
Smith has a staff of 18 RN personnel that 
are based on board RFA Cardigan Bay, 
accompanied by a crew from the Royal 
Fleet Auxiliary and 13 Royal Marine 
commandos for fleet protection. 

‘The team on Cardigan Bay allow us to 
command and control the operations of four 
UK mine countermeasure vessels [MCMVs] 
that are based in the Gulf,’ Smith explained.

The ship was docked in Hamad Port  
in Doha, Qatar, as part of the UK’s 
contribution to the DIMDEX event in 
March. It was intended to be joined by  
a Hunt-class MCMV, HMS Ledbury, but 
operational requirements prevented  
her from joining the event. 

Cardigan Bay is one of three Bay-class 
Landing Platform Docks that are used as 
motherships for MCMVs. Based on the 
Dutch Rotterdam class, the ships are able 
to embark nearly 400 troops and carry  

Protecting interests

Cdr Andy Smith of the UK RN’s MCM Force spoke to Beth 
Maundrill about the service’s sustained presence in the 
Middle East and the operations that its fleet carries out in 
the region. 

up to 150 trucks or 24 Challenger tanks.  
A fourth vessel, formerly known as Largs 
Bay, was sold to Australia and renamed 
HMAS Choules.

‘We have four MCMVs based in Bahrain, 
and they conduct operations throughout 
the entire region in support of the UK’s 
wider aims to protect our interests and to 
promote partnerships with the nation states 
out here,’ Smith said. ‘My particular role is 
responsible for that programming, the 
logistics support, the engineering support, 
to make sure they are looked after and that 
they go to the right places.

‘The Cardigan Bay provides me a great 
platform to do that from. So, I’ve got  
good facilities that I can talk to the ships,  
I can direct them on operations but more 
importantly I’ve got logistics support… so 
the ships can come alongside when we 
are at sea, take on fuel, take on stores 
and I can also embark engineering 
support,’ he continued.

‘So fundamentally, Cardigan Bay is a  
one-stop shop to allow me to look after  
the MCMVs but also to sustain them on 
operations and allow them to stay at sea  
for much longer than they otherwise would.

‘I’ve been doing this about three  
months now [as of March 2018] and will  
be doing this another three months then 
head back to the UK to take over another 

post. Someone else will come out and  
do another six months on a permanent 
rotation,’ Smith confirmed.

Delivering deterrence
The four MCMVs are deployed as a 
permanent presence in the region and work 
closely with regional and coalition partners 
to protect sea lines of communication. 

‘The MCM Force based in the Gulf is 
primarily one of deterrence. While the 
MCMVs are very capable, they are quite 
slow and it’ll take them a long time to get 
anywhere because they have a top speed 
of 10-12kt,’ said Smith.

The Hunt-class MCMVs entered service 
in the 1980s but have undergone various 
maintenance periods since their 
commissioning. Most recently, HMS 
Brocklesby returned to the navy’s surface 
fleet four months earlier than scheduled  
in summer 2017, following completion  
of upkeep work by BAE Systems.

‘We forward-position them as a wider 
deterrent to protect the UK’s trade  
and energy flows back to the UK,’ Smith 
explained. ‘Particular challenges we face  
is that... there are high temperatures in the 
summer and the strong winds of the winter 
make life particularly uncomfortable on 
board the ships, but the support we have 
got from Cardigan Bay and the support we 
have in Bahrain means that we can sustain 
these operations for the whole year.’

The Naval Support Facility in Bahrain,  
the HMS Juffair, is one of the newest bases 
used by the RN to support operations in 
the Gulf, the Indian Ocean and the Red 
Sea. Personnel took up station in the 
facility at the beginning of 2018. 

‘We have a particularly high ratio of time 
at sea, and we do a lot of work out here 
which is really good,’ Smith concluded. ▪

The MCM Force based in the Gulf  
is primarily one of deterrence... to 

protect the UK’s trade and energy flows  
back to the UK.
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