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The Russian deployment of long range, high precision  missiles 
of type Kalibr and Iskander has created quite a headache for 
 European armed forces. These missiles have the  capacity 
to launch pinpointed attacks on crucial civilian and military 
 infrastructure and units all over Europe, within minutes.

In short, there are only three ways one can protect military 
bases and infrastructure against incoming missiles, and the 
 protection will never be 100 % effective.

A few types of objects can achieve some protection in a 
 conflict situation by being relocated into shelters. For example, 
government offices, defence command, hospital units etc, can 
operate from facilities underground or in mountain halls. But of 
course, only a limited number of potential targets can be  protected 
in this way.  Roads, airbase runways, bridges,  harbours, offshore 
oil and gas installations, naval vessels and army units will still be 
out in the open.

The second way of protecting against incoming missiles is 
to establish a missile shield. Today, there is a raising interest all 
over Europe for air defence systems with the capacity to fight 
enemy aircraft, incoming missiles and attacking drones.  Sweden 
recently started negotiations on purchasing Patriot missile 
 systems.   But even an estimated 10 bn SEK purchase of Patriot 
systems will only have the capacity of protecting a few, limited 
areas. And there is no guarantee that the protection will be 100% 
effective, without a single missile slipping through and hitting its 
target. 

The third way of protection against missile threats is to attack 
and knock out the units firing the missiles. Fighter aircraft armed 
with air-to-ground missiles and long-range missile systems can 
hit and neutralize both naval vessels and vehicles. But still, 
 vehicles and missile launchers can be moved around and hidden 
in tunnels and underground facilities. And hostile missiles can be 
fired from submerged submarines, a platform that is extremely 
hard to eliminate.

For NATO defence planners in Europe, the missile threat is a 
major challenge. Even the high cost systems will only be able to 
protect a limited number of objects, and the protection will never 
be completely effective.

But without reducing the threat from incoming missiles, 
armed forces will suffer both severe losses and significant 
 reduced operational capability in a military conflict. For those in 
charge of Europe`s armed forces, the threat from missiles and 
drones should be taken into consideration in every upcoming 
 decision to be made. 

RUSSIAN MISSILES – 
EUROPE´S HEADACHE

Editor-in-Chief:
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Coverphoto: Two Norwegian F-35s during 
demonstration flights at Ørland Air Force base 
at the celebration of the arrival of the first 
three F-35 fighters in Norway. The Norwegian 
pilots, used to fly F-35s in Arizona, announced 
afterwards that the F-35s preformed better 
and with more power in cold Norwegian 
 climate, than in the warm Arizonian air, 
 probably because the air for cooling the 
engines had lower temperature. 

Photo: Daniel Kalinikov/ FMS
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if approved by the Parliament, the final 
dozen will arrive in the years up to 2024.

From 2019, the planes will start 
 operational duty, and by the end of 2024 
the plan calls for the F-35 fighters to 
be  fully operational, with all requisite 
 weapons  systems on board. By the same 
time, the current fleet of F-16 fighters will 
have been phased out. What this means 
for the Air Force is that the years to come 
will hold some very demanding challenges. 
Next to the Air Force, of course, the Army 
and the Navy also have a lot of work to 
do in terms of learning to utilise the new 
 capability that is realised with the F-35 
planes, not least when it comes to the 
 gathering of  information.

“F-35 is not just an aeroplane”
The F-35 is not simply an aircraft in the 
operational sense, but rather a complete 
defence system that happens to be able to 
take flight. The F-35 can engage the enemy 
in depth, far into enemy territory, and the 
plane can protect friendly ground forces. 
Furthermore, the F-35 can take out enemy 
platforms on the ground, creating  openings 
where own ground forces can make their 
advances. The plane is also  massively 
 superior in air-to-air operations, and can 

Norway is planning to procure 
a total of 52 units of the F-35 
 aircraft, of which 40 planes have 

been contracted, while there is still some 
political controversy around the last twelve 
fighters. 

Including the three planes that 
have arrived in Norway, the Norwegian 
Air Force has to date taken delivery of 
ten aircraft in total. Seven of these have 
been stationed at the Luke Air Force base 

in Arizona, for education and training of 
Norwegian pilots. The plan calls for these 
seven planes to remain stationed on site in 
the USA for some time ahead, before the 
number is gradually reduced to a quartet 
of aircraft that will stay in the USA on a 
 permanent basis. These four planes will 
form a part of an international aircraft fleet 
for education and training purposes. 

Norway will be receiving six planes 
each year from 2018 on until 2022, and 

F-35 TOUCHES  
DOWN IN NORWAY
On Friday, November 3rd, the first three Norwegian Air Force 
F-35 fighters made their first landings in Norway. After a flight 
time of some 9 hours from Fort Worth Texas, the flight of 
three appeared in the early afternoon at the Ørland Air Station 
west of Trondheim, near the geographical centre of Norway. 
This made Norway the third country after Israel and Italy to 
operate some of their new F-35 fighters outside of the United 
States.
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cleanse the sky of enemy aircraft. But just 
as important is the ability of the F-35 to 
soak up information. F-35 has a sensor 
package covering the entire spectrum of 
sensor types, and the F-35 will gather up 
a huge load of information which can be 
 analysed and forwarded to other units, 
both in the air, on the ground and at sea.

This is what makes the F-35 into 
so much more than just an airplane, and 
constitutes perhaps the most important 
capability of the F-35, says Vice Admiral 
Mathias W. Winter, Director of the F-35 
Program in the US Ministry of Defence.

During exercises where the F-35 
has taken part alongside F-16 and F-15 
fighters, the F-35 aircraft detected things 
that the other aircraft failed to pick up. 
The F-35, however, was able to pass this 
 information on to the F-16 and F-15 
 aircraft, enabling these to avoid  dangers 
such as air defence platforms on the 
ground. This had the effect of increasing 
the survival capacity of the other aircraft, 
due to the sensors in the F-35. The F-35 
was also able to register targets that the 
other aircraft could not spot, and could 
then convey target data to the other planes. 
This allowed the F-15 and F-16 fighters to 
engage targets they had not even detected, 

but that the F-35 had located for them. 
This may be one of the most valuable 
properties of the F-35 – that of raising the 
capability of other friendly planes, both in 
attack and in improved survival rate.

Over the time to come, when both 
army and navy forces learn to utilise the 
capacities offered by the F-35, we will see 
that navy vessels as well as army units will 
both operate more efficiently while also 
increasing their survival capability. Put 
briefly, the F-35 makes the other platforms 
better, both in the air, on the ground and 
at sea.

Continued development
The F-35 aircraft are by no means at the 
end of their development as they leave the 
factory. Like almost all other airplanes, 
 development will continue, especially into 
the software side, as we receive feedback 
from our users. 

Per today, we envision the F-35 to 
be flying through 2070, while – as Winter 
remarks – the B-52 bombers in the United 
States Air Force are now to be kept in the 
air for some 48 years longer than originally 
planned. It will therefore not be a surprise 
to see the F-35 still in the air as 2115 rolls 
around.

Simulator training; Huge savings
Previously, simulator training has stood 
for perhaps 10-20 percent of the training 
that pilots undergo, while the balance of 
the training happens in the actual aircraft 
 cockpit.

For the F-35 we have developed ‘full 
mission simulators’, of which Norway has 
procured 8 units. This lets the pilots  practice 
every kind of mission in the  simulators. 
Furthermore, the simulators may be inter-
connected in a network, allowing pilots to 
train with and against each other. Many 
of the partnering nations in the F-35 pro-
gramme are planning to conduct upwards 
of 50 percent of the training in simulators, 
giving rise to huge economic benefits.

The first “Norwegian” F-35 makes its landing in 
Norway. The F-35 fighters touched down at  Ørland 
Air Force Station in central Norway at approx. 1600 
hours on Friday, November 3rd, after crossing the 
 Atlantic on a 9.5-hour flight from Fort Worth in 
 Texas. En route, the planes were refuelled in flight 
some six to seven times. The Ørland Air Force Station 
will be the home base for the Norwegian F-35 fighters.
The Norwegian planes were flown by US pilots, 
and carried American markings. According to the 
 Norwegian Air Force, this is standard operating 
 procedure when the aircraft are to cross several inter-
national borders.  Photo: Torbjørn Kjosvold/FMS
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F-35

Number of aircraft and 
 increased production rate
As per today, some 270 F-35 fighters have 
been delivered, and the annual production 
stands at 60 airframes. The production 
rate is planned to come up to 160 planes 
per year by 2021, however. This means 
 increasing the monthly production from 
the current five to some 16 aircraft.

– The increased volume is  naturally 
putting pressure on the supply chain, 
which should be understood by the 
 partnering nations and the sub-contractors 
alike. The sub-contractors will not just have 
to  manufacture parts for the new aircraft; 
they will also have to make spare parts to 
go into stock, as well as parts for routine 
renewal as wear and tear takes its toll on 
the steadily increasing number of aircraft 
in operation. This warns of  exciting times 
ahead for our subcontractors, says Winter, 
while finding time to comment  favourably 
on the quality produced by Norwegian 
 industry. Winter points particularly to AIM 
as one of several outstanding Norwegian 
contributors. 

After more than nine hours in the air, the three new F-35 fighters were received by two Norwegian 
F-16 planes as they were coming up on the west coast of Norway. The F-16 aircraft are to be phased 
out successively, as the new F-35 fighters are being phased into the Norwegian air defence. Norway acquired 
its F-16 fleet at the beginning of the 1980’s, and some of the aircraft will have passed the 40-year mark before 
they make their final landing.
During the Cold War, the main mission of the F-16 fighters was air-to-air operations in a war-like situation. 
In addition, the planes were over short periods to render support to the invasion defence by engaging enemy 
navy vessels with Penguin missiles.
The threat conception of today, however, is completely different. The threat that comes from long-range 
 precision missiles is one of the greatest dangers coming from the air, and fighter planes have limited  capacity 
to fire against incoming missiles. This means that one of the main tasks of the F-35 is to be able to  attack 
 in-depth, that is to penetrate enemy territory in order to take out the launch sites for the long-range 
 precision missiles. The stealth plane F-35, armed with the stealth missile JSM ( Joint Strike Missile), is likely 
to  constitute an excellent combination for carrying out this kind of engagement against missile-carrying 
 platforms, on land as well as at sea.  Photo: Helge Hopen/FMS
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KNM MAUD

KNM Maud is currently being built at the South Korean 
shipyard Daewoo Shipbuilding and Marine  Engineering 
(DSME). The shipyard has for some time now been 

 facing financial challenges, and the South Korean government has 
 supported the shipyard with several monetary rescue packages.

This situation is the main reason for the delays.
From the Norwegian side, the MOD has strengthened its 

project monitoring organization, and the quality of the work being 
done is regarded as satisfactory. The Parliament has been informed 
about the project in the parliamentary whitepaper (St.Prop) no. 1 
(2016-2017). 

NEW DATE OF DELIVERY  
FOR KNM MAUD
The logistics and supply vessel KNM Maud  
is delayed. The new date of delivery is  
April 30th, 2018. According to the  contract, 
the vessel was to be delivered on September 
30th, 2016.

Multirole logistics vessel under  construction  
with the DSME in South Korea

  Length: 180,7 meters

  Beam: 25,9 meters

  Displacement: 26 260 tons

  Speed: 18+ knots

  Range: 10,000 nautical miles cruising at 16 knots

  Core crew: 50

LOAD CAPACITIES
  Fuel: 7,000 tons of diesel (F-75/75) and 300 tons of helicopter fuel (F-44)

  Other cargo: up to 40 units of 20-foot supply containers each 20 tons

  Additionally, the vessel can carry large amounts of  
ammunition in separate  ammunition store.

  Also capable of carrying deck loads such as Stridsbåt 90 or  
vehicles, while this will come off the container capacity on deck

KNM MAUD

Maud at the shipyard in Korea. Maud will be 
the largest vessel in the Navy, some 47 meters 
 longer than the frigates and close to 44 meters 
 longer than the new Coast Guard ships. 
 Photo: Christian Wines, Norwegian Defence
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NASAMS

NASAMS even in Australia?
This last spring, Australian  authorities 
 announced that the “Norwegian  Advanced 
Surface to Air Missile System” (NASAMS) 
was to be developed as a part of the 
“Land 19 Phase 7b” project. The new air 
 defence capability of the Australian Army 
is  realised as a direct procurement process 
with  Raytheon Australia.

Raytheon Australia is the 
 principal supplier and systems integrator,  
while the Kongsberg Group will be a 
 significant  primary sub-supplier to the 
programme. 

For Australia, there is not yet a 
firm contract for delivery in place, but 
 Raytheon/Kongsberg has been selected 
to take part in a so-called sole source 
 tendering process, meaning that NASAMS 
is the only system participating in the 
 process. In 2019 the Australian govern-
ment plans to make a  final decision on 
whether to buy NASAMS or not. 

The contract covers the delivery of 
a complete NASAMS system with 
command posts, radars, radios, 

and system integration, as well as training 
and logistics services. AMRAAM missiles 
will be supplied under a separate govern-
ment agreement between Indonesia and 
the USA.

- We are very pleased that  Indonesia, 
as the first nation in this region, has  chosen 
NASAMS for their defence of critical 
 infrastructure. Continuous development 
and a rising number of user nations  confirm 

that NASAMS is the world’s most advanced 
air defence system, says Eirik Lie, CEO for 
Kongsberg Defence & Aerospace.

Lithuania
The contract with Indonesia came in 
just days after Kongsberg on October 
26th signed a contract for the delivery of 
 NASAMS air defence system for  Lithuania. 
The contract is valued at some 109  MEURO 
(one billion NOK) 

In October 2016, Lihuania 
 announced that a government agreement 
with Norway had been entered into for the 
procurement of NASAMS  components. The 
contract that was signed at this time, is for 
the delivery of  supplementary  components, 
training and logistical  support, as well 
as upgrades and  inte gration of the 
 components that  Norwegian authorities 
have supplied  previously, so that the sum 
total can  comprise a complete  NASAMS 
system.

NASAMS FOR LITHUANIA, 
 INDONESIA AND AUSTRALIA
On October 31st, the Kongs-
berg Group signed an agree-
ment valued at 77 MUSD 
(some 608 MNOK) with 
the Indonesian ministry of 
 Defence for the supply of the 
air defence system NASAMS. 

Test firing NASAMS at Andøya Test range in northern Norway. NASAMS (Norwegian Advanced Surface to Air Missile System) is a distributed and networked 
medium to long range air-defence system. NASAMS was the first surface-based application for the AIM-120 AMRAAM (Advanced Medium Range Air-to-Air Missile).
The role of NASAMS will typically be defence of important civilian and military infrastructure on the ground, against threats from the air. NASAMS has been selected 
by; Norway, Finland, the Netherlands, USA, Spain, Oman, and now also Indonesia and Lithuania. Further to this, open sources (Wikipedia) have it that Chile has 
chosen NASAMS.  Photo: FMS
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FORUTSIGBARE RAMMEBETINGELSER SIKRER  
KRITISK KOMPETANSE OG EKSPORTINNTEKTER

I løpet av de neste ukene 
skal Stortinget behandle 
den  årlige meldingen om 

eksportkontroll. Meldingen  viser 
at den positive utviklingen i 
norsk forsvarsindustri fort setter. 
Norsk forsvarsindustri er inter-
nasjonalt konkurranse dyktig 
og vinner kontrakter i nye 
markeder. Det er avgjørende for 
å opprett holde forsvars evnen. 
Ved behandlingen av den 
 nasjonale forsvarsindustrielle 
strategien i fjor sommer  merket 
en enstemmig Utenriks- og 
forsvarskomite seg «at eksport 
og internasjonalt samarbeid er 
en forutsetning for å videreføre 
en nasjonal forsvarsindustri som 
kan levere materiell og  systemer 
til Forsvaret og understøtte 
Forsvarets virksomhet i fred, 
krise og krig». 

Eksport av forsvarsmateriell 
fra Norge og norsk industris del-
tagelse i flernasjonale forsvars-
materiellprosjekter, er også en 
forutsetning for at industrien 
skal kunne fortsette å styrke 
og videreutvikle et landbasert 

høyteknologisk kompetanse-
miljø med høy verdiskapning og 
betydelige ringvirkninger i mange 
lokalsamfunn i hele landet.

Eksporten er et  synlig  bevis 
på at det er mulig å lykkes 
 internasjonalt, selv om det 
 norske regelverket for eksport-
kontroll er et av verdens stren-
geste og åpenheten om eksport-
en av forsvars materiell fra Norge 
er større enn i de aller fleste 
 nasjoner. Nøkkelen til at norsk 
forsvarsindustri lykkes internas-
jonalt med et strengt regelverk 
er at eksport kontrollregimet er 
stabilt og praktiseringen forut-
sigbar. Et bredt politisk flertall 
har i nærmere 20 år sluttet opp 
om hovedlinjene i eksport-
kontrollregimet. Så sent som 
ved behandlingen av Innst. 
185 S (2015-2016) støttet 
et bredt flertall i  Stor tinget 
at «regjeringen  viderefører 
 dagens retningslinjer for 
 behandling av søknader om 
eksport av  forsvarsmateriell». 
For norsk forsvarsindustris 
 troverdighet som leverandør og 

samarbeidspartner er dette helt 
avgjørende.

Anskaffelse av forsvars-
materiell er en svært tid- og 
ressurs krevende prosess. Valg 
av leverandør er også et valg 
av en strategisk industripartner 
som kjøpernasjonen forventer 
at kan levere og understøtte sine 
produkter i mange år. Kjøper-
nasjonen aksepterer å gjøre 
sin forsvarsevne avhengig av at 
leverandøren får eksportlisens i 
opprinnelseslandet. Dersom en 
etablert leverandør ikke lengre 
er i stand til levere som for-
ventet påløper store kostnader 
for kjøpernasjonen, bl.a. som 
følge av behov for utskifting av 
materiell med lang gjenværende 
levetid, kvalifisering, opplæring 
og trening, dokumentasjon og 
ukurans, men mest alvorlig, 
forsvarsevnen kan bli vesentlig 
svekket i de årene det tar å inn-
føre en alternativ løsning fra en 
annen leverandør. Derfor må 
det foreligge svært tungtveiende 
grunner før det gis avslag på 
søknad om eksportlisens til en 

nasjon når leveranser av et visst 
omfang allerede har funnet sted. 

Eksportkontrollen er også 
en integrert del av utenriks- og 
sikkerhetspolitikken og på-
virker utviklingen av mellom-
statlige forhold mellom Norge 
og andre nasjoner. Utenriks-
departementet forvalter kon-
trollen innenfor de rammer 
og føringer som Stortinget gir. 
Det innebærer bl.a. at en rekke 
kriterier, knyttet til menneske-
rettighetssituasjonen og hu-
manitære forhold, som for 
 eksempel de som fremgår av EUs 
adferdskodeks for eksport av 
forsvarsmateriell, blir  vurdert før 
det utstedes lisens. Det fremgår 
av  meldingen at det ikke er kjent 
at forsvars materiell fra Norge 
har  kommet på avveie, det tyder 
på at  kontrollen  fungerer etter 
 hensikten. Stortinget kan, ved å 
slutte  oppom et velfungerende 
regel verk og praktiseringen av 
dette, bidra til fortsatt stabilitet 
og forutsigbarhet som styrker 
norsk forsvarsindustris inter-
nasjonale konkurransekraft.
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The Army and the Home 
Guard are  looking 
at major invest-

ments in the times to come. 
 Brigadier Morten Eggen, Chief 
of Land Capa bilities in the 
Nor wegian Defence Materiel 
 Agency,  presented ongoing and 
 up coming materiel projects 
within the land domain.

– We currently have some 
74 ongoing projects in the land 
domain, and further to this, 
we have a number of projects 
“ready to launch”, said Eggen in 
his opening. A big challenge is 
to get the new material phased 
in as quickly as possible, and 
no less important, to get the old 
materiel out of commission just 
as fast.   

– This means that it is 
 crucial to us that the supply 

ceivably achieve a range of ap-
proaching 70 kms. But when 
we speak about long-range 
precision weapons, we are 
talking a range of 300 kms or 
more.  Here, we are consider-
ing  land-based  versions of the 
NSM (Naval Strike Missile) or 
the JSM (Joint Strike Missile) to 
be viable  options, says Eggen, 
while emphasising that long-
range precision weapons are 
some ways into the future.

Experiences from early 
collaboration
Early collaboration, where 
the Defence and the  industry 
 establish a platform for 
 collaboration at an early stage 
of a  materiel project, has been 
pointed to as a huge advantage 
in many cases. 

Chief of the Combat 
 Vehicle Project, Ellef Iversen, 
and Ivar Flage from Kongs-
berg  Defence & Aerospace, 
made a  presentation of the 
 development and supply of ICS 
( Integrated Combat Solution) to 
the CV 90 combat vehicles now 
being procured by the Army, as 
a relevant example of successful 
early collaboration.

Integrated Combat Solu-
tion is a system based on open 
standards for connectivity and 
integration of sensors,  weapons, 
communication networks and 
security systems. The  system 
 increases crew situational 
awareness and its ability to 
 operate swiftly and efficiently.

– We are currently  finding 
that our Integrated Combat 
 Solution is a success in the CV 90 
vehicles, and we are  envisioning 
the system  eventually finding 
use in other  Defence vehicle 
types.  Furthermore, we have 
deliveries to manufacturers 
of vehicles who want to of-
fer our ICS system with their 
 vehicles, says Flage, adding 
that the  development of the 
ICS is  involving a number of 
 businesses, as a clear  indication 
that even competing  businesses 
can collaborate when the 
 circumstances are in favour.

Ellef Iversen stresses 
the  importance of involving 
 industry at an early stage of 
the process. – Often, officers 
will say “help me do what I 
am  capable of doing”, while 
 industry to a greater extent may 
be able to present new  visions 
and  opportunities for the  
Armed Forces. At the same time, 
it is essential  not  to  become 
locked to a single industry 
 figure, but instead involve the 
whole breadth of suppliers that 
can present us with a wealth 
of alternatives, says Iversen in 
closing. 

industry delivers on time as 
agreed. Cost and performance 
are of course big issues as well, 
but we are seeing today that 
there may be cases where we 
would drop the performance 
requirement to 85 per cent in 
favour of fast  delivery.

For specifics, Eggen made 
reference to several projects, 
such as the expansion of the 
combat air defence for the 
Army, in that there will be 
a  procurement of a Batch 2. 
 Furthermore, Eggen pointed to 
long-range precision  weapons.  
– We are well under way 
with the  procurement of new 
155-millimetre artillery, and the 
current generation of modern 
artillery has a range of about 
40 kms. Using new types of 
ammunition, artillery may con-

RECORD ATTENDANCE AT THE LAND 
SYSTEMS PROGRAMME CONFERENCE
With a participant count of 122, this year’s Programme Conference for 
Land Systems set a new attendance record. The conference also marks 
a small anniversary, since this is the tenth Land Systems Programme 
Conference to be held.

Brigadier Morten Eggen is the Chief 
of Land Capabilities in the Nor-
wegian Defence Materiel Agency. 
Photo: MilitærTeknikk

Chief of the Combat Vehicle Project, Ellef Iversen (left) and Ivar Flage from 
Kongsberg Defence & Aerospace  Photo: MilitærTeknikk
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Our Unmanned technol-
ogies and products op-
erate and collect data 

in the air, on the surface, and on 
the sea. Our products are within 
3 main segments, Unmanned 
Aircraft Systems (UAS), Moored 
Balloon Systems (MBS) and Un-
manned Surface Vehicles (USV).

With technology and prod-
ucts developed in co operation 
with and on demand from 

operational possibilities for these 
products.

Maritime Robotics head-
quarters is located in Norway’s 
technology capital Trondheim, 
staffed by a highly competent 
team of engineers and person-
nel. For our global clients and 
partners, our staff will provide 
support services and assist in 
finding the right solution for 
your maritime operations.

 civilian, governmental and mili-
tary users, Maritime  Robotics 
focuses on delivering high-
quality system solutions and 
products that are cost-efficient, 
reduces HSE risk exposure and 
are highly deployable, in any 
conditions. We believe that the 
future of maritime operations 
will enable more unmanned 
data acquisition, driving indus-
try standards and broadening 

FSi SMB CORPORATE PRESENTATION: 

MARITIME ROBOTICS AS
Maritime Robotics is a leading provider of 
 innovative Unmanned Vehicle Systems (UVS) 
for maritime operations in harsh environments.

FACTS

Unmanned aircraft system: 
A multi purpose remotely piloted 
 aircraft system with the ability to 
carry a diverse suite of sensors and 
payloads serving user needs.

Moored Balloon System: The 
OceanEye® provides 24/7  maritime 
aerial surveillance from fixed  locations 
such as harbor areas and camps or 
moving vehicles.  OceanEye® down-
sizes crew and vessel requirements, 
decreasing  response operation costs.

Miss Distance Indicator: 
Target Eye detects and registers 
gun  impacts relatively to target. It 
 combines  different sensors to detect 
and calculate range and bearing 
from the target.

Unmanned surface vehicle system: The USV is 
a risk eliminating and cost saving tool for maritime 
data acquisition in the surface zone. Applications like 
surveillance, mine hunting and communication with 
under water vehicles is only some of the work a USV 
can perform. USVs can also be sea-targets or can tow 
other sea-targets.

  Owners: Maritimer Robot-
ics is mainly owned by own 
employees.
  Number of employees: 16 
persons mainly engineers and 
technicians
  Location: Main office in 
 Trondheim Norway, but also an 
office in Asker outside Oslo.
  Deliveries to the defense 
 market: Maritime Robotics 
has both delivered products 
and service to the defense 
marked. Mainly the service has 
been related to the products 
Maritime Robotics delivers. 
TargetEye - Miss distance 
indicator,Unmanned Aircraft 
Systems, und Unmanned 
Surface Vehicle conversion 
kit has been delivered both as 
products and services

FSi:
Maritime Robotics has been a 
member of FSi since 2012. We 
choose to be a member of FSi as 
it is a meeting place for industry 
and defense. We want to be a 
supporter and driver to improve 
Norwegian defense companies’ 
position. We use FSi to associate 
contacts and obtain information 
about projects.

Input for the FSi’s SMB-committee:
The smaller companies need to be 
seen and not remain dependent on 
the larger enterprises.

Better cooperation between SMBs 
and the military in an early stage of 
technology development
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155 MM AMMUNITION

Text: Tor Husby

– We need to keep 
our ambition  level 
high in  order 

to stay  relevant, emphasises Øystein 
 Håkonsløkken, Global Sales & Marketing 
Director for NAMMO.

NAMMO’s new grenade offers 
the user a number of advantages. The 
most  important is that the doubled range 
 increases the battle field by more than 75 
percent, and enhances the safety of the 
gunners and the logistics crews through 
the doubling of the distance to the  fighting 
zone, while at the same time, greater 
 precision is achieved. 

About the enhanced accuracy, 
 information director Endre Lunde says the 
following: 

– Like a trade magazine recently 
wrote, this is a bit like hitting the basket 
in a basketball game from a range of 350 
yards. Every time. 

How has this been achieved? 
NAMMO has combined its experiences 
from the development of missile and 
 rocket engines with sniper  ammunition 
into  creating the new super-grenade 
 carrying the designation of “ Insensitive 
Munition, High Explosive, Extended 
Range” ( IM- HE-ER). Here, the ability to 
combine experiences from various related 
fields have been leveraged into the creation 
of something all-new. The IM HE ER, with 
a weight of 44 kg, is just as effective against 
a variety of targets. 

Base bleed
The normal range for artillery grenades 
is 20 kms. Using a small rocket engine in 
the base of the grenade shell – a so-called 

NAMMO REVEALS NEW,  LONG-RANGE 
155 MM “SNIPER” GRENADE 
Raufoss, Norway: NAMMO is a globally leading manufacturer of missile and rocket engines, 
and is now also targeting world leadership in long-range, 155 mm precision artillery  grenades. 
This target may be within range with the development of the IM-HE-ER grenade, offering 
a range of more than 40 kilometres, or more than twice the range of other grenades. The 
 accuracy is also significantly improved. After five years of joint development efforts between 
the Norwegian Defence and NAMMO, the new grenade has now passed qualification, and is 
currently under delivery to the Finnish Army for their new Korean “K9 Thunder” artillery 
 using an L-52 barrel. 

In safe hands: Market director Øystein Håkonsløkken holding NAMMOs newly developed super grenade in 
his arms.  Photo: Tor Husby
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155 MM AMMUNITION

“base bleed” – discharged as the grenade 
is fired, increases the range significantly. 
Base bleed stabilises the air flow over the 
 projectile, reduces drag, and raises the 
possible firing distance. NAMMO is the 
leading  manufacturer of base bleed for 
 ammunition. The company has  leveraged 
its competence from the development 
of rocket engines for anti-air missiles 
( AMRAAM, AIM-9X Sidewinder, and 
ESSM) in the creation of the new super 
grenade. 

Further use has been made 
of  experiences from a related field of 
 competence, which is that of the  sniper 
 rifles for special forces. Long range 
 grenades and sniper projectiles are  facing 
the same  challenges. Over long distances, 
 minute variations in material and shape 
will  modify the projectile’s air stream and 
weight  variation, thereby  influencing the 
 ballistic  properties. The longer the  distance, 
the greater the potential effects of these 
 variations. The result can be  considerable 
inaccuracy in the impact area. NAMMO 
has addressed this problem by creating 
the same level of precision in the making 
of the IM HE ER grenades as in the sniper 
 bullets. The  result is a more  streamlined 
grenade. Unlike the  competition’s  offerings, 
the  grenades are also machined on the 
 inside for  critical weight control. In the 
 final  reckoning, one manages to do without 
the expensive  guidance systems and GPS 
which have up to now been the standard 
solution for  precision grenades. These extra 
systems to steer the grenades make them so 
 expensive that they can only be procured in 
limited numbers. Conversely, “base bleed” 
and the extreme precision in the production 
of the IM HE ER are not particularly cost- 
intensive,  according to NAMMO manage-
ment.

Enduring testing
The grenades have gone through  thorough 
testing, including environmental and 
 fragmentation effects, among others. The 
long-range shooting tests took place at a 
firing range in Sweden. Employed in this 
test was the South Korean K9 Thunder 
 artillery, which blasted the projectile over 
16 kms vertically and more than 40 kms 
horizontally. Naturally, parts of the air 
space above the area were blocked for the 
duration of the testing. 

At the outset, NAMMO is aiming 
for the Nordic market, while the global 
market will follow soon thereafter. The new 
grenade is making a timely  appearance, to 
coincide with the new requirements of the 

Norwegian Army, calling for a range of 
more than 40 kms from the new artillery. 

The Army has been looking at four 
artillery types, which beside the  K9 Thunder 
include the M109G from Switzerland, the 
German Panzerhaubitzer 2000, and the 
Caesar of France. The K9Thunder and 
Caesar are the finalists. The choice is put 
to the Parliament this  autumn. 

What about the future?
– In 2019, NAMMO will also have  qualified 
155 mm smoke and lights grenades with 
the same extended range as the IM HE ER. 
From this point on, NAMMO is raising its 
sights, and planning grenades equipped 
with ramjets to engage targets at a distance 
of up to 90 kms or 56 miles away, says 
 director Håkonsløkken. 

WWW.STADT.NO
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NEW COAST GUARD VESSELS

In the event that no agreement with 
Vard Group AS Langsten is reached, 
the two other bidders will be called 

back in to start discussions. The  schedule 
set for the building of the three ships has 

until now been followed, and the plan 
calls for the matter being presented to 
the  Parliament for final approval in 2018.  
The first vessel is due to be delivered in 
2022. 

The two other yards that expressed 
interest in building the ships were Westcon 
Yards AS and Kleven Verft AS. All three of 
the yards are located on the west coast of 
southern Norway.

For reasons of the Defence needs 
 regarding preparedness and  supply 
 security, and to maintain the  competence 
in  Norway, it was decided to keep the 
 competitive bidding open to  Norwegian 
shipyards only. All three yards have 
 submitted competitive bids with major 
shares of Norwegian deliveries. 

IN NEGOTIATIONS FOR NEW VESSELS 
FOR THE COAST GUARD
In September 2016, the Government pronounced the decision 
to build three new Coast Guard ships to replace the current 
fleet of three Nordkapp class vessels. The Ministry of Defence 
has been reviewing the bids from the three yards that signalled 
an interest in building the ships, and has decided to enter into 
negotiations with Vard Group AS Langsten. 

  Length: 136.4 meters
  Beam: 19 meters
  Draught: 6.2 meters
  Displacement: 9,800 tons
  Steel weight: 4,500 tons
  Top speed: Min. 22 knots
  Seaworthiness: Safe to execute 
 operations up to Sea 5
  Ice Class: ICE-1A*F (Extreme icing, 1 meter 
thick ice, can operate without icebreaker 
to a limited extent)

  Winterizing: Winterized Polar (-30)
  Propulsion: Diesel electric
  Endurance: 8 weeks without provisioning
  Cabin capacity: 100 persons
  Container capacity on deck
  Hangar space: 2 units NH 90
  Heli deck strength: Can hold up to  
AW 101 size
  Two MOB boats

The new coast guard vessels will be 
 replacing the current trio of the Nordkapp 
class (CG Nordkapp, CG Andenes and CG 
Senja).
The Nordkapp class vessels are 105 meters 
long, with a beam of 14.6 meters, draught of 
4,9 meters, and a displacement of 3200 tons. 
The top speed is 22.5 knots. The hulls are 
reinforced for polar icing. The Nordkapp, 
the first of the fleet, was commissioned in 
1981/1982

FACTS SPECIFICATIONS FOR NEW COAST GUARD VESSELS:

Artist’s impression of the new coast guard vessels.  Ill. Forsvarsmateriell
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KONGSBERG

The factory was opened by Marillyn A. Hewson, who is 
the Chairman, President and Chief Executive Officer of 
 Lockheed Martin Corporation. Her address pointed to 

the good co-operation between Kongsberg and Lockheed Martin 
through many years, while also acknowledging the quality of the 
deliveries from Kongsberg to the F-35 project.

State Secretary Øystein Bø of the Ministry of Defence also 
expressed satisfaction with the new factory plant for the  Kongsberg 
Group, and remarked also that Lockheed Martin should look to 
Norway to increase the amount of industrial collaboration.

– It is still our goal that Norwegian industries should be 
awarded contracts to supply the F-35 project in a volume  similar 
to the amount we are spending on new aircraft, Bø emphasised. 
As of today, we are quite some ways distant from this target, 
and the Government is pressing on to secure more contracts to 
 Norway. We are looking at several possibilities, including various 
 main tenance tasks, the supply of Joint Strike Missiles from Kongs-
berg, and APEX ammunition from Nammo. But we still need to 
get more into the volume of the aircraft itself, Bø underscored, 
adding that he is a long way from being happy with the number 
and value of contracts so far.

The Kongsberg Group is currently providing 22 different 
components for the F-35 fighter, and if Kongsberg gets to  supply 
these same components to all the planes that are expected per 
today, the corresponding contract value will be some 16  billion 
NOK, or 1500 million Euro. On top of this will come such 
 deliveries of the Joint Strike Missile as might be contracted.

– We are getting favourable feedback from Lockheed  Martin 
on the deliveries we are making to the project, says Corporate 
 Director Geir Håøy for the Kongsberg Group, - and we are still  seeing 
a great deal of potential in the F-35 project. In terms of  deliveries 
to the plane itself, we are seeing the possibility of increased volume 
simply by the number of planes rising beyond what is expected per 
today. Further to this, we are hoping for contracts to supply other 
components in addition to the 22 we are making today.

– But above and beyond this, our greatest potential in this 
project must lie in the eventual supply of Joint Strike Missiles, 
Håøy continues. In our view, this missile has no real competitors 
today, and we feel that the stealth missile Joint Strike Missile is a 
superb fit for the stealth fighter F-35. 

KONGSBERG EXPANDING  
THE COMPOSITES PLANT
The increase in the production rate for the 
F-35 fighter planes over the next few years 
means that the subcontractors will have to 
speed up their production correspondingly. 
In November, the Kongsberg Group opened a 
new factory building in connection with the 
composites plant in the Arsenalet industry 
park just outside the city of Kongsberg. The 
new factory building will be used for surface 
treatments to composite parts.

Corporate Director Geir Håøy for the Kongsberg Group opened the new  factory 
plant together with Marillyn A. Hewson, Chairman, President and Chief 
 Executive Officer of Lockheed Martin Corporation.  Photo: MilitærTeknikk

State Secretary Øystein Bø of the Ministry of Defence is looking for more F-35 
contracts to be awarded to Norwegian industry.  Photo: MilitærTeknikk
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– Bu l l e t i N Bo a r D f o r De f e N c e,  iN D u S t ry a N D tr a D e –

Widerøe launch operator  
of Embraer E190-E2 

Canadian Navy’s  
Resolve-class support ship

Subsystems for Meteor BVRAAM

Brazilian company Embraer 
confirmed today April of 
2018 as the delivery date of 
the first E190-E2 to Widerøe, 
the  aircraft’s launch operator. 
The announcement was made 
at a press briefing in Athens, 
Greece, during the annual 
 general  meeting of the  European 
Regional Airline Association 
(ERA). Widerøe, the largest 
 regional airline in Scandinavia, 
will begin revenue service with 
the aircraft shortly afterwards.

Davie Shipbuilding has 
launched the Royal  Canadian 
Navy’s new Resolve-class 
 support ship, which represents 
the largest naval vessel to be 
delivered from a Canadian ship-
yard to date. 

MBDA has contracted Saab to 
supply radar proximity fuse 
subsystems (PFS) for the Meteor 
beyond-visual-range air-to-air 
missile (BVRAAM). 

The Skr150m ($18.42m) 
contract to supply missile sub-
systems will be delivered to 
MBDA between 2020 and 2021. 

The PFS has the ability to 
detect the target and calculate 
the optimum time to detonate 
the warhead in order to achieve 
maximum effect. 

Saab Dynamics missile 
 systems head Stefan Öberg 
said: “Meteor is designed to 
combat advanced air threats 
and its highly capable fusing 
system maximises warhead 
 effectiveness and ensure the 
highest probability of success. 

Widerøe signed a  contract 
with Embraer for up to 15 E2 
jets consisting of three firm 
 orders for the E190-E2, the 
first member of the second 
 generation of the E-Jets  family, 
and purchase rights for 12 
 further E2s. The order has a 
potential list price value of up 
to USD 873 million, with all 
 orders being exercised. The air-
line is configuring the E190-E2s 
in a comfortable single-class 
layout with 114 seats.

The ship is scheduled to  carry 
out sea trails on 16  November 
before attaining its full opera-
tional capability (FOC). 

The ship’s multi-functional 
design will allow it to carry out 
both combat and humanitarian 
operations.

Equipped with enhanced 
kinematics features, Meteor can 
be launched as a stealth missile. 
It is capable of striking different 
types of targets simultaneously 
in almost any weather. 

This next-generation, active 
radar-guided BVRAAM system 
can be integrated on  Eurofighter 
Typhoon, Saab Gripen and 
 Dassault Rafale aircraft. 

Last year, the Swedish Air 
Force’s Gripen fighters became 
the world’s first combat aircraft 
to deploy an operational Meteor 
capability, as part of Gripen’s 
MS20 capability upgrade. 

 The Meteor has a length of 
3.65m and diameter of 0.178m. 
It is designed to be compatible 
with AIM-120 type rail and 
eject launcher systems.

Art impression of Embraer E190-E2 with Widerø markings  Ill. Embraer

The Royal Canadian Navy’s Resolve-class support ship. 
Photo: Chantier Davie Canada Inc.

Meteor air-to-air-missile  Photo: MBDA

Additional LCS for US Navy
A team comprising Lockheed 
Martin and  Fincantieri  Marinette 
Marine (FMM) has secured a 
new contract to  construct an 
additional  Freedom-variant 
 littoral combat ship (LCS) for 
the US Navy. 

The value of the contract 
falls under the 2017 congres-
sional cost cap of $584m per 
vessel. 

The new ship will be known 
as LCS 27 and will represent 
the 14th Freedom-class LCS 
ordered by the navy. It is set to 

be developed at FMM’s naval 
shipyard, along the Menominee 
River in Marinette, Wisconsin, 
USA.

Lockheed Martin and FMM 
are currently carrying out the 
full-rate production of the LCSs. 

The companies have 
 delivered five ships to the navy 
to date, while a further seven 
vessels are currently under 
 various stages of development 
at FMM, including two LCSs in 
long-lead production. 
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US Navy launches USS Tripoli 
 amphibious assault ship

Tactical radios to  
US Navy and USMC

The US Navy has launched its 
future America-class amphibi-
ous assault ship USS Tripoli 
(LHA 7) after completing the 
transition from land to the dry 
dock at Huntington Ingalls 
 Industries’ (HII) shipyard.

USS Tripoli is expected to 
be delivered to the US Navy late 
2018.

The amphibious assault 
ship will be equipped with an 

Harris Radio Frequency 
 Communications has secured 
a new $765m single-award 
 indefinite delivery / indefinite 
quantity (IDIQ) contract for 
the delivery of portable tactical 
radios and ancillary devices to 
the US Navy and the US Marine 
Corps (USMC). 

The five-year firm-fixed-
price contract was awarded by 
the US Navy and is intended 

enlarged hangar deck, increased 
fuel capacity, improved main-
tenance facilities and additional 
storerooms to provide the vessel 
with an optimised platform for 
aviation capabilities.

The navy awarded the 
 original $2.38bn contract to 
HII for the detail design and 
construction of the future USS 
Tripoli (LHA 7).

to replace the previous $300m 
IDIQ deal that expired in 
 August this year. 

The arrangement could 
 continue through September 
2022 if all options are exercised. 

Harris is set to provide the 
company’s AN/PRC-117G, AN/
PRC-152A and new AN/PRC-
160 wideband high frequency 
(HF) radios to the navy as part 
of the agreement.

The US Navy’s amphibious assault ship USS Tripoli (LHA 7) Photo: US Navy

AN/PRC-117G tactical manpack radio  Photo: Harris Corporation

S-400 air defence  
system for Saudi Arabia
Saudi Arabian Military Industries 
(SAMI) has signed a Memoran-
dum of Understanding (MoU) 
with Russia’s state company Ro-
soboronexport for procurement 
of several armament systems.

The Saudi Arabian Ministry 
of Defence signed contracts for 
the S-400 air defence system, 
the Kornet-EM system, the 
TOS-1A, the AGS-30, and the 
Kalashnikov AK-103.

The MoU was signed on the 
assurance that the Russian party 
will transfer the technology and 
localise the manufacturing and 
sustainment of the armament 
systems.

As per the terms of the 
MoU, technology transfer is 
expected to take place for the 
local  production of the Kornet-
EM anti-tank guided missile 
(ATGM) system, the TOS-1A ad-
vanced multiple rocket launcher, 
and AGS-30 automatic grenade 
launchers with missiles.

Plans are also underway 
for the local manufacture and 
 sustainment of the S-400 air 
 defence system parts.

A General Terms and 
 Conditions contract was 
also signed for the regional 
 production of the Kalashnikov 
AK -103 and its ammunition.

S-400 air defence system  Photo: Goodvint

Low-power laser  
demonstrator concept
Lockheed Martin has received 
a contract from the US Missile 
Defense Agency (MDA) for the 
development of a low-power 
laser demonstrator (LPLD) 
 missile interceptor concept.

Under the nine-month, 
$9.4m contract, Lockheed 
 Martin will produce a laser 
beam control concept demon-
strator that can be mounted on 
an airborne platform and be 
capable of hitting missiles with 
a single shot during its boost 
phase.

The boost phase is the 
 relatively short time  window 
available, usually lasting  between 
one and five minutes, after a 

missile is launched.  During 
this phase, the missile struggles 
against the earth’s gravity to 
gain needed velocity to reach its 
 target, according to MDA.

This phase is considered the 
best time to intercept a missile 
as it rules out the deployment of 
any countermeasures.

According to Lockheed 
Martin, laser systems can pro-
vide the speed and precision 
capabilities required to destroy 
a missile during this phase.

The company has expertise 
in laser system architectures, 
ballistic missile defence system 
integration, platform integra-
tion, optics, and beam control.
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F-16 Fighting Falcon  
upgrade to Greece

Two new Dornier 228 aircraft  
for Bangladesh Navy

The US Defense Security 
 Cooperation Agency (DSCA) 
has notified Congress of an 
 estimated $2.404bn possible 
foreign military sale of the F-16 
Fighting Falcon aircraft upgrade 
to Greece.

Under the sale, Greece seeks 
to upgrade its existing F-16  
fleet to an F-16 Block V 
 configuration to strengthen 
the Hellenic Air Force’s ability 
to support NATO and remain 
inter operable with the US and 
the NATO alliance.

The sale covers the  de livery 
of up to 125 APG-83 active 
 electronically scanned  array 
(AESA) radars, including two 
spares and 123 modular  mission 
computers (MMCs).

Greece has also requested 
123 LINK-16 multifunctional 
information distribution  system 

RUAG Aviation has been 
 awarded an order to deliver two 
new Dornier 228 aircraft to the 
Bangladesh Navy for maritime 
air patrol and rescue missions. 

The two new production air-
craft will be added to the navy’s 
existing fleet of two Dornier 228s, 
which were previously  delivered 
by RUAG in June 2013. 

joint tactical radio systems 
(MIDS-JTRS) with TACAN and 
EHSI, 123 LN260  embedded 
global navigation systems (EGI) 
/ inertial navigation  systems 
(INS), and 123 improved 
 programmable display genera-
tors (iPDGs).

Also included in the sale are 
up to 123 APX-126  advanced 
identification friend or foe 
(AIFF) combined interrogator 
transponders (CIT), one joint 
mission planning system (JMPS), 
one F-16V  simulator, upgrades 
to two existing  simulators, and 
one avionics level test station.

Lockheed Martin will serve 
as principal contractor for the 
sale.

Greece currently employs a 
mix of F-16s in Block 30, Block 
50, Block 52+, and Block 52+ 
Advanced configurations.

The aircraft will be  deployed 
to support sur veillance and 
 patrol flights for all aspects of 
maritime security,  exclusive 
 economic zone  control, 
 patrolling of the sea routes, 
 territorial waters, coastal areas, 
and wetlands, secure fishery 
operations and critical vessel 
tracking.

F-16 Fighting Falcon of the Hellenic Air Force with conformal fuel tanks and 
Advanced IFF (AIFF).  Photo: Hellenic Air Force

Dornier 228 aircraft  Photo: RUAG

First air refuelling between two 
KC-46A tankers
A test team formed by Boeing 
and the US Air Force (USAF) has 
completed the first air  refuelling 
mission between two KC-46A 
Pegasus multi-role tankers.

During the four-hour air 
 refuelling mission, the two air-
craft refuelled each other. Both 
aircraft took off and landed at 
Boeing Field, south of Seattle, 
US.

The pair achieved the maxi-
mum fuel offload rate of 1,200 
gallons (4 500 l) per minute and 
transferred a total of 38,100lb 
(143 000 l) of fuel.

Using its boom, hose 
and drogue systems, KC-
46 can  refuel the US, allied 
and  coalition military aircraft 
 compatible with international 
aerial refuelling procedures.

RBS 70 for the Brazilian Army
Saab has received an order from 
the Brazilian Army for  deliveries 
of the RBS 70 VSHORAD (Very 
Short Range Air Defence) 
 system. Deliveries will take 
place during 2018-2019.

The RBS 70 system is 
 in-service with the Brazilian 
Army and the system played an 
important role in the  protection 
of the 2016  Olympics in Rio 
de Janeiro, Brazil. The  contract 
signed between Saab and 
the Brazilian Army  includes 
 man-portable launchers, 
 training simulators, camou-
flage systems and associated 
 equipment for operators and 
maintainers.

“The overall market for 
short range air defence  systems 

is growing and we see an in-
creasing demand from Brazil 
and other customers around 
the world. Not only for our 
man-portable system, but also 
for our new Mobile SHORAD 
solution that we introduced at 
DSEI in London this year”, says 
Görgen Johansson, senior vice 
president and head of business 
area Dynamics at Saab.

The Saab portfolio of short-
range ground based air defence 
missile systems comprises of 
the RBS 70 and the further en-
hanced RBS 70 NG. The RBS 70 
system has an impressive track-
record on the market. 19 coun-
tries have procured more than 
1,600 RBS 70 systems, includ-
ing more than 18,000 missiles.

RBS 70 VSHORAD (Very Short Range Air Defence) system  Photo: Saab
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High-tech gadgets to assess 
 future chemical or bio-hazards

Patria acquire Milrem LCM OÜ

UK MoD has selected new high-
tech concepts to investigate 
chemical or bio-hazards in the 
future, as part of a competition 
launched to create equipment in 
support of emergency services.

A pocket-sized drone and a 
mini-detector known as Snake 
Eyes are among the four win-
ners that have been selected to 
further develop their concepts.

As part of collaboration 
 between the Ministry of Defence 
and the Home Office, a range of 
small and medium-sized enter-
prises (SMEs) with high-tech 
concepts were awarded funding 
to assess potentially hazardous 
scenes.

Patria has signed an agreement 
with Mootor Grupp to acquire 
their share of 60 % of the largest 
defence maintenance contractor 
in Estonia - Milrem LCM OÜ. 
The remaining 40 % belongs to 
the Estonian company  Sinrob 
OÜ, owned by the current 
 Milrem CEO Kuldar Väärsi. 

Milrem provides services for 
defence and security sector of-
fering life cycle support services 
for heavy and armoured vehi-
cles, weapon systems and other 
military equipment. The com-
pany provides maintenance and 
repair works for the Estonian 
Defence Forces’ XA-180 and 
XA-188 as well as other military 
vehicles in Tallinn and in Võru. 

Built by Autonomous 
 Devices, Snake Eyes relay 3D 
images of a space and can detect 
chemical agents. The Lough-
borough University-built pock-
et-sized drone can search for 
chemicals.

The other winners are BMT 
Defence Services’ unmanned 
aerial vehicle with high-tech 
gas-sensing technology and 
Horiba Mira’s robot with its own 
neural networks that can deploy 
on decontamination missions.

Worth over £1.6m, the 
awards came as part of the 
 Autonomy in Hazardous Scene 
Assessment competition.

Milrem acquisition is part of 
the execution of the new  Patria 
strategy in which one of the 
main growth areas is partner-
ships with defence forces in life-
cycle support services, particu-
larly in northern Europe. Patria 
aims to develop Milrem’s com-
petence and capability further 
and the company will continue 
under Estonian leadership.

Finland and Estonia have 
long cooperation traditions. 
Within this cooperation, 
 Finland also sold 2004 some 
60 surplus Patria XA vehicles 
to Estonian Defence Forces. 
 Patria and Milrem both have 
an  important role in supporting 
the XA fleet.

Snake Eyes, produced by Autonomous Devices Limited in Milton Keynes 
Photo: Crown

Second batch of Su-34 bombers 
The Ministry of Defence of the 
Russian Federation has received 
the second batch of Su-34 
 frontline bombers from Sukhoi.

Sukhoi will supply a total 
of 92 Su-34 frontline bombers 
to the Russian Air and Space 
 Forces until 2020.

Russia aims to replace the 
existing Su-24 frontline bomber 
fleet currently in service with 
the air force.

The Su-34 is a 4+ generation 
aircraft in terms of operational 
capabilities and can engage 
land-based, sea and airborne 
targets in all weather conditions 
and any visibility levels using 
a range of airborne munitions, 
including high-precision types.

The aircraft’s design retains 
the basic layout and construc-
tion of the Su-27 airframe, 
while it has the same conven-
tional high-wing configuration 
and onboard equipment.

The Su-34 is armed with a 
30mm GSh-301 gun and 180 
rounds of ammunition. The gun 
has a maximum rate of fire of 
1,500 rounds a minute and the 
muzzle velocity is 860m/s.

The aircraft has ten 
 hardpoints for weapon payloads 
and is able to carry a range of 
missiles, including air-to-air, 
air-to-surface, anti-ship and 
anti-radiation missiles, guided 
and unguided bombs, as well as 
rockets.

A Su-34 frontline bomber  Photo: Sukhoi Company

Terma radars for Indian Navy
Danish company Terma has 
 secured a new contract to 
 deliver 31 units of its SCANTER 
6002 radar for the Indian Navy’s 
surface surveillance radar (SSR) 
project.

Terma is expected to carry 
out the delivery in collaboration 
with India-based firm Tata Ad-
vanced Systems (TASL), which 
is currently serving as the prime 
contractor for the SSR project.

The navy’s SSR programme 
represents the first procure-
ment to be made by the Indian 
 Ministry of Defence (MoD) 
 under the ‘Buy and Make 
( Indian)’ category of its defence 
procurement procedure (DPP).

Terma will be responsible 
for the delivery, deployment 
and commissioning of the 
SCANTER 6002 radar systems 
on-board the Indian Navy 
 vessels as part of the deal.

The radar is currently  being 
manufactured indigenously via 
transfer of technology (ToT) 
from Terma.

SCANTER 6002 is a  latest 
and advanced high-per-
formance solid state radar 
system, which is capable of 
carrying out round-the-clock 
operations.

Terma previously collabo-
rated with Canadian firm 
Nanowave Technologies in 
 October to supply the SCANTER 
6002 radar to Lockheed  Martin 
Canada, which was chosen by 
Irving Shipbuilding to pro-
vide its combat management 
 system (CMS 330) to the Royal 
 Canadian Navy’s (RCN) new 
fleet of arctic and offshore patrol 
ships (AOPSs).

The AOPSs are currently 
under construction at Irving 
Shipbuilding’s Halifax Shipyard.
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Black Hornet for Australian Army
FLIR Systems has secured a 
contract to supply Black Hornet 
personal reconnaissance systems 
(PRS) to the Australian Army.

The $6.8m contract was 
awarded to support platoon and 
troop-level organic surveillance 
and reconnaissance capabilities.

With this latest award, the 
use of FLIR PRS will be  expanded 
for army surveillance and 
 reconnaissance programmes.

Delivery of the PD-100 
Black Hornet PRS will begin 
next year, and is scheduled to 
be completed within one year. 
FLIR will manufacture the 
 systems in Oslo, Norway.

The Australian Army previ-
ously purchased the Black Hor-

net PRS for test and evaluation 
purposes. The latest contract 
was awarded for full operational 
deployment after a re-competed 
tender.

Said to be the first airborne 
and commercially available 
PRS, PD-100 equips end us-
ers with a highly mobile sensor 
system that provides immediate 
intelligence, surveillance and 
reconnaissance capabilities.

The Black Hornet 2 nano 
sensors allow the system to be 
operated almost anywhere and 
at any time without prior air-
space coordination.

To date, more than 5,000 
Black Hornet PRS have been 
 delivered worldwide.

US soldier with Black Hornet. The US Armed Forces operate a number of Black 
Hornet systems.  Photo: US Marine Corps

Ajax virtual crew turret trainers

AMVXP 8×8 chassis to Slovak Republic

Saab has received a contract to 
assemble 16 new Ajax virtual 
crew turret trainers for the UK 
Ministry of Defence’s (MoD) 
programme.

Awarded by Lockheed Mar-
tin UK, the contract represents 
Saab’s first significant virtual 
simulation contract in the UK.

The crew turret trainer is a 
virtual simulator that is capable 
of training vehicle crews to use 
armaments, radios, sights and 
turrets.

The latest contract award 
follows the vehicle tactical 
 engagement simulation  system 
(VTESS) contract award to 
Lockheed Martin, along with 
Saab, by the US Army.

Slovakia has selected Finland’s 
Patria to supply armoured mod-
ular vehicle (AMV) 8×8 chassis 
for the Slovakian defence forces.

Finnish 8×8 infantry fighting 
vehicle (IFV) development 
 programme.

The vehicle will undergo 
testing in Slovakia and Finland 
under the IFV initiative.

Slovakia intends to pro-
cure up to 81 IFVs between 
2018 and 2024 as part of an 
 ongoing military modernisation 
 programme.

In addition to Patria Land 
Systems, the Slovak and  Finnish 
Ministries of Defence have 
 selected Konstrukta Defence as 
the prime contractor and EVPU 
as the weapon system supplier 
for the development.

Patria Land business unit 
president Mika Kari said: 
“ During this programme, we will 

Saab has also been contract-
ed to design and deliver live 
simulators for both Ajax and 
Warrior CSP armoured vehicle 
platforms.

The Ajax family of vehicles 
have been developed to deliver 
improved armoured fighting 
vehicle capability to the British 
Army.

The six vehicle variants 
are equipped with  acoustic 
 detectors, a laser warning 
 systems, a local situational 
awareness system, an electronic 
countermeasure system, a route 
marking system, an advanced 
electronic architecture, and a 
high-performance power pack.

Patria’s new prototype 
 version of the AMVXP 8×8 
 chassis has been delivered 
to support a joint Slovakian- 

develop, together with EVPU, a 
new version of an amphibious 
AMVXP integrated with Turra 
weapon system, fulfilling re-
quirements of both Slovakian 
and Finnish Defence Forces.

“We have had  continuous 
production in our manu-
facturing network since 2003, 
which creates capability to short 
lead time deliveries.

Patria currently employs 
2,800 staff and has operations 
in Finland, Sweden, Norway, 
Estonia, Poland, the UAE, US 
and South Africa.

The State of Finland owns 
50.1% stake in Patria, while the 
remaining 49.9% is owned by 
Norway-based firm Kongsberg 
Defence & Aerospace.

The Ajax family of vehicles have been developed to improve armoured fighting 
vehicle capability to the British Army.  Photo: Richard Watt/MOD

Patria’s new prototype version of the AMVXP 8×8. On top is a Saab Trackfire 
Remote controlled weapon station.  Photo: Patria
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Canada submits  
Interest for  Australian F/A-18 
The Public Services and 
Procure ment Canada has 
confirmed that the country 
has formally approached the 
 Australian Government for the 
potential purchase of Boeing 
F/A-18 Hornet fighter aircraft.

An Expression of Interest 
(EoI) has been submitted by 
Canada last month to acquire 
the used Australian Hornets and 
associated parts for the Royal 
Canadian Air Force (RCAF).

Details regarding the avail-
ability and cost of the  aircraft 
and associated parts are 
 expected by the end of this year.

The EoI follows after Canada 
began discussions to assess the 
potential purchase of  Australian 
Hornets in late August.

The Royal Australian Air 
Force’s 71 F/A-18A/B Hornets 

will be replaced with 72 fifth-
generation F-35A Lightning II 
aircraft next year.

The Boeing F/A-18 Hornet 
fighter aircraft will temporarily 
fill an existing fighter  capa bility 
gap. It will also supplement 
Canada’s current legacy CF-18 
fleet until an open and trans-
parent competition can be 
 completed, for which prepara-
tory work is already underway.

Meanwhile, the Govern-
ment of Canada has  suspended 
separate discussions with 
 Boeing surrounding the interim 
purchase of Super Hornet air-
craft.

Last month, Canada re-
quested the delivery of ten F/A-
18E and eight F/A-18F Super 
Hornet aircraft from the US for 
an estimated cost of $5.23bn.

Three F/A-18 Hornets, Royal Australian Air Force, fly in a training mission 
 during Red Flag 2012.  Photo: Brett Clashman/US Air Force

U.S. Army Order for AT4 Systems
Saab has received an order from 
the United States (U.S.) Army 
for the shoulder-launched 
AT4CS RS (Confined Space Re-
duced Sensitivity) anti-armour 
weapon system. The order val-
ue amounts to SEK 104 million 
(13.4M USD) and delivery will 
take place in 2019. 

The AT4CS RS is a fully 
disposable, preloaded weapon 
system with a specially devel-
oped, unique shaped-charge 
warhead that delivers outstand-
ing behind-armour effect inside 
the target. It weighs less than 8 
kg and has an effective range of 
20 to 300 metres. 

The AT4 family is a range of 
lightweight, man-portable, fully 
disposable weapons character-
ised by ease of use and han-
dling. This means they do not 
require expert gunners to oper-
ate the weapon effectively. The 
AT4 offers great flexibility and is 

not limited to combating tanks 
and heavy combat vehicles. The 
AT4 is equally effective against 
threats in buildings and fortifi-
cations. It can also be employed 
to protect fixed installations, 
supply points and other vital 
assets. 

Since 1987, Saab has delivered more 
than 600,000 AT4s to U.S. forces. 
 Photo: Saab

Upgrade of  
Mirage 2000-9 fleet in UAE
Thales and Dassault Aviation are 
set to upgrade the UAE Armed 
forces’ Mirage 2000-9 fleet.

The UAE Armed Forces 
has announced its intention to 
sign a contract for the Mirage 
 upgrade programme at the 
Dubai Airshow this year.

Thales supplies the  complete 
electronic combat solutions 
 on-board the Mirage 2000-9 
to cater to the pilot’s need for 
tactical information, enhanced 
survivability and  operational 
 effectiveness.

The equipment to be 
 supplied includes a mission com-

puter system, fire control radar, 
electronic warfare suite, optronics 
systems, communications navi-
gation and identifi cation, cock-
pit display systems, as well as a 
 helmet-mounted system display 
and electrical system.

The Dassault Aviation-built 
Mirage 2000 is a multi-role 
combat fighter that has been 
 selected by Egypt, Greece, 
 India, Peru, Qatar and Taiwan, 
besides the UAE.

The UAE’s Mirage 2000-
9 aircraft carries the Black 
 Shahine missile developed by 
MBDA.

A Mirage 2000 fighter of the UAEAF. According to open sources, UAE 
 operates a total fleet of 49 Mirage 2000 fighters.  Photo: A. Allmon, USAF

Trainer for A330 MRTT  
aerial refuelling tanker pilots
Indra has been selected to 
 develop a trainer for Airbus 
 Defence and Space’s (Airbus 
D&S) A33 multi-role tanker 
transport (MRTT).

The new tactical and inte-
grated procedures trainer (IPT) 
will be used to train pilots who 
operate the A330 MRTT aerial 
refuelling tanker.

The A330 MRTT trainer is 
claimed to replicate the  cockpit’s 
instrument panel with the aid 
of touchscreens. This enables 
pilots to learn by ‘putting their 
hands on the wheel’ of the air-
craft from the very beginning 
and to move on to ‘flying’ in the 
full-flight simulator (FFS) dur-
ing the final stage, Indra stated.

Increased funding for  
Irish armed forces 
Ireland’s Department of  Defence 
has proposed an increase of 
more than 25m EURO in 
 defence funding as part of its 
2018 budget.

The department has 
 announced plans to allocate a 

total of 946m EURO in defence 
funding for the year 2018.

The increased funding will 
be used to acquire force protec-
tion equipment and further the 
development of the armoured 
personnel carrier fleet.
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Finland issues RfI on weapons and 
equipment for HX fighter project
Finland has issued a Request for 
Information (RfI) on weapons 
and equipment to the govern-
ments of seven countries for the 
HX fighter project.

The seven countries are 
France, Germany, the UK, Israel, 
Norway, Sweden, and the US.

The HX fighter programme 
aims to replace the operational 
capability of the Finnish Air 
Force’s F/A-18 Hornet fleet, 
which will be decommissioned 
as of 2025, with new multi-role 
fighters.

The RfI has been sent by the 
Finnish Defence Forces’  Logistics 
Command and will be  forwarded 
to designated  companies. It will 
allow Finland to decide on the 
available potential capabilities 
that meet its requirements in the 
post-2025 period.

Based on the responses 
 received, Finland will prepare 
a request for a quotation (RfQ) 
for the weapons and equipment, 
and will send it in spring 2018.

The HX Fighter programme 
will take about 15 years to 
 complete.

Decisions on submitting 
RfI and calls for tenders will be 
made during the 2015-2019 
parliamentary term while the 
actual procurement decision 
is scheduled to be taken in the 
early 2020s.

The procurement contracts 
for the weapons and equipment 
are scheduled to be signed in 
spring 2021.

The cost of weapons and 
sensors will be included in the 
estimated total price to replace 
the Hornet fleet.

Finland’s HX programme
The aim of the HX  Fighter 
 Program is to replace the 
 operational capability of the Air 
Force F/A-18 aircraft, which 
will be decommissioned as of 
2025, with multi-role fighters. 
 Finland operates 61 F/A-18C/
Ds,  including seven two-seat 
trainers.

In 2016, as a respond on a 
request for information (RFI), 
Finland received information 
from five aircraft primes.

The five manufacturers; 
Boeing, Dassault, Eurofighter, 
Lockheed Martin and Saab, gave 
information on their respective 
F/A-18E/F Super Hornet,  Rafale, 
Typhoon, F-35 and Gripen E 
 aircraft. Information on the 
Lockheed F-16 and Boeing F-15 
has not been offered.

Finland is expected to send 
out a call for tender (RFQ) in 
spring, will begin evaluating the 
suitability of different fighters 
in 2019. A final procurement 
 decision will be made in 2021.

Kongsberg and thyssenkrupp  established joint venture
The company named kta  Naval 
Systems will develop, produce 
and maintain combat systems 
as an exclusive supplier for 
sub marines from  thyssenkrupp 
Marine Systems. This was 
 announced during an official 
founding ceremony in Kongs-
berg, Norway, in the  presence 
of high-ranking German 
and  Norwegian  Government 
 officials as well as company 
 representatives of all three part-
ners.

German and the Nor wegian 
governments had signed a 
government-to-government 
agreement at the end of June 

 operated through head quarters 
in Kongsberg, Norway and 
a branch office in Bremen, 
 Germany. It is owned 50 
 percent by Kongsberg and 50 
percent by thyssenkrupp and 
its subsidiary Atlas  Elektronik. 
It is planned that the  company 
will deliver the combat  systems 
under a joint procurement 
program of the German and 
Nor wegian  navies for the new 
212CD class as well as for 
 upcoming  thyssenkrupp Marine 
Systems sub marines. A combat 
system enables the  submarine 
crew to fully  perceive their 
 surroundings, identify  objects 

2017 for the joint develop-
ment,  procurement, operation 
and maintenance of submarines 
and marine ordnance. Having 
 received the request for pro-
posal, thyssenkrupp and its 
partners are currently develop-
ing a detailed concept to offer 
four submarines to the Norwe-
gian Navy and two sub marines 
to the German Navy. It is cur-
rently planned to sign a joint 
contract for the new 212 Com-
mon Design (CD) sub marines 
in 2019. Based on this, the 
submarines could be delivered 
from the mid-2020s.

kta Naval Systems is 

and analyze the  situation 
in detail. It  consolidates all 
 information to permit a rapid 
and reliable response.

In joining forces, co-
operation between the  German 
and Norwegian navies will 
not only reduce maintenance 
and training but also  logistical 
 efforts. The submarines will 
be based on the class 212A 
and specifically tailored to 
the  requirements of the two 
 nations. The class 212CD will 
combine the low signatures of 
the class 212A with extended 
range, speed and endurance to 
allow worldwide operations.

Metal Shark wins contract to 
 develop PB(X) boat for US Navy
US-based shipbuilder  Metal 
Shark has secured a new 
 contract to build a next-genera-
tion patrol boat known as PB(X) 
for the US Navy.

The deal has a potential 
 value of more than $90m and 
will see the company  develop 
up to 50 PB(X) vessels, in 
 addition to providing the navy 
with trailers, spares and training 
packages, and various technical 
support services.

The US Navy has so far 
placed an initial immediate 
 order for 11 units of the new 
patrol boats.

The 40ft- long (12m) PB(X) 
vessels will replace the  existing 
fleet of 25ft(7.5m) and 34ft 
(10m) long force  protection 

boats that are  currently  deployed 
with the Navy  Expeditionary 
Combat Command’s Coastal 
Riverine Forces (CRF).

The US Navy plans to 
 replace about 100 to 160 of its 
existing CRF patrol boats with 
the larger PB(X) vessels over the 
next 15 years.

The boat is able to reach 
speeds of more than 35k 
(65km/h) and features  ballistic 
protection, and will be 
 manufactured at Metal Shark’s 
production facility in Jeanerette, 
Louisiana.

Metal Shark previously 
 received an order from the 
navy to construct up to 13 near 
coastal patrol vessels (NCPVs) 
in June.

Metal Shark to build PB(X) patrol boats  Photo: Metal Shark Boats
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AMRAAMs to Norway
The US Defense Security 
 Cooperation Agency (DSCA) has 
 notified Congress of an  estimated 
$170m possible  foreign military 
sale of AIM-120 C-7 advanced 
medium-range air-to-air missiles 
(AMRAAMs) to Norway.

Under the sale, Norway 
seeks to receive 60 AIM-120 C-7 
AMRAAMs and four  AMRAAM 
guidance section spares.

The sale covers the delivery 
of missile containers, weapon 
system support, support equip-
ment, spare and repair parts.

The Government of Nor-
way has also requested publica-
tions and technical documen-
tation, personnel training and 
equipment, US Government 

for the latest follow-on sale of 
 additional AIM-120 C-7 missiles.

The AMRAAM air-to-air 
missile can be used for both 
air-to-air and surface-launch 
 engagements.

To date, AMRAAM’s capa-
bilities were demonstrated in 

and  contractor engineering, 
 logistics, technical and  support 
services, as well as other  related 
elements of logistics and 
 programme support.

With the procurement of 
AMRAAMs and associated 
equipment, the Royal Nor-
wegian Air Force will be able to 
better respond to future threats 
and contribute to current and 
future Nato operations.

The proposed sale is anti-
cipated to improve Norway’s 
capabilities for mutual de-
fence, regional security, force 
 modernisation and the US and 
Nato interoperability.

Raytheon Missile Systems 
will serve as the prime con tractor 

more than 4,200 test shots and 
ten air-to-air combat victories.

Procured by 37 countries, 
AMRAAM is currently inte-
grated onto the F-16, F-15, 
F/A-18, F-22, Typhoon, Gripen, 
Tornado, and Harrier.

Norwegian Army test firing surface-launched AMRAAM missile. The 
Norwegian Army is planning to use AMRAAM missiles mounted on HUMVEE 
vehicles for air defence.  Photo: FMS

Saab to Expand Remote Tower 
Services on the Swedish Market 

Saab and Raytheon Teaming for 
Soldier Weapons Development 

Saab Digital Air Traffic  Solutions 
has been selected by the 
 Swedish Air Navigation Service 
Provider, LFV to provide remote 
digital air traffic control to the 
airports in Malmö, Östersund, 
Umeå and Kiruna.

The contract includes a 
 centre for remote air traffic 
 control services with capa-
bility to remotely operate 
over 20  digitally connected 
 airports, which will increase 
cost- efficiency. The solution 
provided by Saab Digital Air 
Traffic Solutions constitutes the 
second generation of digital air 
traffic control, and the  holistic 
concept covers everything from 
 technology to operation and 
training. The company has 

Saab and Raytheon Company 
are teaming up to cooperate on 
the development of new weap-
ons systems for infantry forces 
to meet near-term U.S. and in-
ternational requirements. The 
companies will look into bring-
ing new capabilities to Saab’s 
Carl-Gustaf reloadable and 
AT4 disposable and shoulder 
launched weapon systems.

The Carl-Gustaf weapons 
system, Program of Record in 
the US Army, is a world-lead-
ing weapon system within the 
support weapon category. It 
has been constantly modern-
ized and enhanced to meet us-
ers’ changing needs. The latest 

 previously provided solutions 
to the airports in Örnskölds-
vik, Sundsvall and Linköping 
and has also signed contracts 
with London City Airport and 
Cranfield University in United 
Kingdom.

LFV oversees air traffic 
 control at 20 airports and three 
control centres in Sweden. 
The service is now expanding 
and another remote control 
 centre providing remote tower 
 services to these airports will be 
 established at Arlanda in Stock-
holm during 2018.

The solution is  scheduled 
to become operational in 
2019/2020 with the imple-
mentation taking place 
 gradually.

version, the Carl-Gustaf M4/
M3E1, reduces the weight 
from 10 kg/22 Ibs to less than 
7 kg/15.5 Ibs. Carl-Gustaf is a 
battle-winning system for sol-
diers operating in demanding 
environments.

 “Collaborating with Ray-
theon, utilizing their techni-
cal and product excellence, in 
combination with our technol-
ogy will enhance the already 
world-leading Carl-Gustaf and 
AT4 weapon systems with addi-
tional capabilities that will even 
further increase the operational 
benefit for the end-user.” said 
Görgen Johansson, head of Saab 
business area Dynamics.

 Photo: Saab

 Photo: Saab
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Film on NASA’s James Webb 
Space Telescope 
Northrop Grumman Corpo-
ration is highlighting NASA’s 
James Webb Space Telescope 
(JWST) programme to audi-
ences in Norway in a series of 
special screenings of the docu-
mentary film Into the Unknown 
as part of the company’s science, 
technology, engineering and 
mathematics (STEM) education 
outreach efforts. 

The film was screened dur-
ing the third week of October 
at different science centres and 
museums in Oslo, Sarpsborg, 

Trondheim, Bodø and Andøya. 
Students and teachers from 
selected schools were invited 
to view the film, and had the 
chance to speak to scientists 
and engineers from NASA and 
Northrop Grumman. 

NASA and Northrop Grum-
man hopes the film will inspire 
and encourage students to 
 pursue academic studies and 
careers.

James Webb Space 
Telescope
Due for launch in spring 2019, 
NASA’s James Webb Space 
 Telescope is the most power-
ful infrared space telescope 
ever built.  If placed on earth, 
the telescope would have the 
capacity to observe the heat 
of a bumblebee on the moon. 
The telescope will however be 
placed into space, 1.5 million 
kilometers (4 times the  distance 
from earth to moon) away 
from earth, orbiting the sun. In 
 comparison, the space telescope 
Hubble is only 570 km away 
from the earth surface. 

The James Webb Space 
 Telescope is a joint project of 
NASA, ESA and the Canadian 
Space Agency.

Touring Norway to inspire the 
next generation of engineers and 
 scientists, from left Ritva A. Keski-
Kuha from NASA and Alberto Conti 
from Northrop Grumman. 

Photo: MilitærTeknikk

Expert interference hunting in 
mobile networks 
Unwanted transmitters are 
 pervasive in today’s mobile 
 networks. They degrade network 
capacity and subscriber QoE, 
making interference hunting a 
key issue for mobile network 
operators and regulators. The 
new handheld R&S MNT100 RF 
interference locator from Rohde 
& Schwarz uses receiver tech-
nology and intelligent process-
ing to quickly detect, analyze 
and locate even complex pulsed 
interference signals. 

The launch of the R&S 
MNT100 RF interference 
 locator from Rohde & Schwarz 
provides a new, expert  approach 
to the challenge of locating 
and identifying sources of RF 

 interference in mobile net-
works. The new handheld in-
strument is optimized to detect, 
analyze and locate sources of 
inter ference from 600 MHz 
to 6 GHz. Easy to use, it auto-
matically locates interferers 
significantly faster than exist-
ing solutions on the market by 
using a realtime FFT receiver 
and fast automatic direction 
finding. The R&S MNT100 
further enhances the extensive 
mobile network testing portfo-
lio from Rohde & Schwarz for 
interference hunting that in-
cludes spectrum analyzers, PIM 
testers, scanning receivers and 
direction-finding antennas and 
software.

The new handheld R&S MNT100 RF interference locator from Rohde & 
Schwarz  Photo: Rohde & Schwarz

Saab to upgrade SINDRE I air 
surveillance radars in Norway
Saab has been contracted by the 
Nato Support and Procurement 
Agency (NSPA) to upgrade air 
surveillance radars in Norway.

Under the contract, the 
company will upgrade three 
SINDRE I air surveillance radars 
by replacing obsolete hardware 
and updating software.

Saab Norway managing 
director Tore Bekkevold said: 
“Saab’s radar upgrading ap-
proach is a proven and effective 
way to extend the service life of 
existing air surveillance radars.

Work under the  contract 
will be carried out by Saab 
 Technologies Norway in 
 Halden, and Saab Defense and 

The antenna uses pencil 
beams for transmit and re-
ception to achieve the necessary 
angular coverage.

The SINDRE I radar  signal 
processor replacement (SPR) is 
located in the display  shelter 

Security USA in Syracuse, New 
York.

Saab Technologies Norway 
is a supplier of ground-based 
radar systems with domestic 
and international customers, 
while Saab Defense and Security 
USA supplies ground and naval 
radar systems, subsystems and 
upgrades to domestic and inter-
national customers.

The upgraded radars will 
be delivered during the period 
 between 2017 and 2020.

The SINDRE I is a ground-
based S-band long-range, 
 passive phase array radar 
 designed to perform air sur-
veillance in three dimensions.

and includes a high-perfor-
mance programmable digital 
signal processor (DSP) sub-
system and a radar control-
ler (RC) subsystem with serial 
inter face unit (SIU) hardware 
and integral power supplies.

The SINDRE I is a ground-based S-band long-range, passive phase array radar. 
 Photo: Saab
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the 1960s. The system has since been 
 up graded many times, and is today named 
RBS 97 in Sweden.

Patriot Missile system
Since it was first fielded, Raytheon’s Patriot 
has been used by five nations in more than 
200 combat engagements against manned 
and unmanned aircraft, cruise missiles, 
and tactical ballistic missiles. Since January 
of 2015, Patriot has intercepted more than 
100 ballistic missiles in combat operations 
around the world.

The first versions of the Patriot 
 missile system were operational in 1984. 
Since then, 13 more countries have  chosen 
Patriot as their ground- to- air defence 
 system. More than 1100 launchers are in 
service in the US, more than 172  launchers 
have been exported, and more than 
 approximately 10 000 missiles have been 
manufactured. 

The Patriot missile system is 
 combat-proven to defend against 
ballistic and cruise missiles, and 

advanced aircraft and drones. 
No details of the deal were given by 

the ministry, but the contract is  estimated 
to approximately 10 billion Swedish 
crowns (1 billion Euros, $ 1.3 billion).

The deal is also in line with 
an  accord signed by Stockholm and 
 Washington last year to boost bilateral 
 military cooperation.

The Swedish decision to go for 
the Patriot system means that the Franco- 
Italian competitor SAMP/T missile system 
by EUROSAM was ruled out.

The longer-range Patriot system 
will replace the RBS 97 Hawk missile 
 system employed in Sweden. 

Sweden’s surface-to-air Hawk 
 missiles (were first developed by  Raytheon 
in the US at the end of the 1950s. The 
Swedish armed forces got its first  version 
of the Hawk missile system (RBS 67) in 

PATRIOT MISSILE  
 SYSTEM FOR SWEDEN
On Nov. 7 the Swedish government announced the  authori zation 
of the Swedish Defence material administration (FMV) to 
enter into negotiations with the United States on the  purchase 
of the Patriot medium-range missile defence system manu-
factured by the US company Raytheon. The aim of the 
 negotiations is for delivery to have commenced in 2020 and 
for the system to be operational within 2025.
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The US Defense Security Cooperation 
Agency (DSCA) has  notified Congress 
of an estimated $10.5bn foreign mili-

tary sale of integrated air and missile defense 
(IAMD) battle  command system (IBCS) enabled 
Patriot Configuration-3+ weapon system with 
modernised sensors and components to Poland.

The potential sale package covers 208 
Patriot Advanced Capabilty-3 (PAC-3) missile 
segment enhancement (MSE) missiles and 11 
PAC-3 MSE test missiles.

It also includes four AN/ MPQ-65 radar 
sets, four engagement control  stations and four 
radar interface units (RIU) modification kits to 
support Phase I of a two-phase programme for 
the IAMD  IBCS-enabled Patriot system.

Furthermore, Poland has requested 16 
M903 launching stations adapted, 16  launcher 
integrated network kits (LINKs) and two 
spares, IBCS software, two future operations 
IBCS engagement operations centres (EOCs) 
and six current operations-IBCS EOCs.

Additional equipment  outlined in the 
potential sale comprises six  engagement oper-

PATRIOT TO POLAND
ations-IBCS EOCs, 15 integrated fire control 
network solutions and four  electrical power 
plants (EPP) III, as well as and five multi-
functional  information  distribution systems / 
low  volume  terminals (MIDS/LVTs).

The sale will include the provision of 
a technical assistance field team (TAFT), US 
Government and contractor technical, engi-
neering, and logistics support services, sys-
tems integration and checkout (SICO) and 
field  office support, in addition to other related 
elements of logistics and  programme support.

The IBCS-enabled Patriot  missile 
 system will be used by Poland to improve its 
missile  defence capability, defend its  territorial 
integrity and deter regional threats.

It will also increase the Polish  Military’s 
defensive capabilities,  allowing it to guard the 
nation against hostile  aggression, as well as 
shield the  various Nato allies that frequently 
train and  operate within Poland’s borders.

Raytheon, Lockheed-Martin and 
Northrop Grumman will serve as prime 
 contractors for the sale. 

Firing of a Patriot ground-to-air 
missile. The newest versions of the 
Patriot missiles can reach a maximum 
speed of 4.1 Mach (4900 km/t) and 
have an operational range of 35 km 
against incoming ballistic missiles. 

Photo: Raytheon

THE FUNCTIONING OF THE SYSTEM
Before a missile can be fired, it must be ascertained that the target is in fact hostile, 
and that hitting the target is technically possible. Target identification is done by the 
air defence launchers being connected to a firing command centre which knows 
where the friendly aircraft is, and through IFF detection (for Identification Friend or 
Foe) being integrated in the air defence radar stations. 

The firing command 
radar can detect and 
track more than 50 
targets simultane-
ously, and transmits 
target data to the 
firing command 
centre. 

Different missiles have different 
guidance systems, where some 
have their own on-board radar 
in communication with ground 
radar. 

Some missiles simply crash with 
the target, known as hit-to-kill.

Other missiles carry explosives 
in the payload section. 

In the firing command centre, 
viable targets are presented. 
A live operator always has the 
final say. 

Energy

Fire command radar

Robot platforms

Firing  
command centre

Communication

Communication

Communication

Ill: FMV
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computerized system, providing an auto-
matic  control. It is also equipped with a 
semi-automatic loading system capable of 
shooting six times within 60 seconds. 

The gun holds 18 rounds and is 
typically operated by a crew of five, though 
if necessary, the CAESAR can be operated 
by as few as three persons. The truck cabin 
is armoured but the crew needs to step out 
of the vehicle to load the howitzer with 
155 millimetre grenades. The armour will 
protect against IEDs (Improvised explosive 
devices) and roadside bombs, anti-vehicle 
mines, and 155 mm shells landing as close 
as five metres away from the vehicle. It 
can be transported by C-130 or A400M 
 transport aircraft. 

Miserable firing test
The victory for CAESAR and Nexter came 
after no less than two tender processes 
that lasted almost five years in total. The 
Israeli competitor Elbit and their ATMOS 
system was at first found to be the most 
suitable artillery system for Denmark at the 
expense of the CAESAR system in March 
2015. A miserable firing test was part of 
the explanation for the French failure.

CAESAR was the favourite going 
in to the competition. And Denmark had 
at an earlier stage tried to make a govern-
ment-to-government agreement with the 
French Government about procurement 
of 15 CAESAR systems from the French 
Army. The French government, however, 
rejected the Danes. 

But as it turned out, Nexter and 
CAESAR got a second chance. Due to 
 political resistance against buying an 
 Israeli weapon system, the down selection 
of  ATMOS was blocked at the finish line 

By Andreas Krog

In March this year the self-propelled 
155 mm/52-calibre howitzer gun 
CAESAR was chosen to be the future 

artillery system for the Danish Army. 
The CAESAR howitzer is produced 

by Nexter from France and they are to 
 deliver 15 new systems to Denmark in 2020 
with an option for a further six systems.

Six times within 60 seconds
CAESAR has a firing range of approxi-
mately 42 kilometres using an Extended 
Range, Full Bore (ERFB) shell, and more 
than 50 kilometres using rocket assisted 
shells. The system is integrated with a fully 

DENMARK’S NEW  
FRENCH  ARTILLERY SYSTEM
A new truck platform, a semi-automatic loading system and 
an armoured cabin werethe main reasons for French  victory in 
Denmark’s artillery competition, which had to start over after 
an unpopular Israeli victory.

The CAESAR artillery system is installed on an 8X8 truck from the Czech manufacturer. Tatra.  Photo: Nexter
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by one of the political parties behind the 
 Danish defence agreement. 

Head to head
A new tender was launched with CAESAR 
and ATMOS competing against each other 
one more time. Five other competitors also 
participated. But during the  evaluation 
process the other competitors were  either 
deselected by the Danes or chose to 
 withdraw voluntarily from competition. 
That was the case for the Korean company 
Hanwha Techwin and their fully automatic 
K9 Thunder howitzer. 

This left CAESAR and Atmos head 
to head in the final. Nexter and CAESAR 
were down selected by the political parties 
behind the defence agreement on the 14th 
of March this year, based on a recommen-
dation from the Danish Acquisition and 
Logistic Organisation (DALO).

Drew the longest straw
In the second tender, Nexter chose to offer 
the CAESAR howitzer on a 8X8 truck from 
the Czech truck producer Tatra instead 
of the 6X6 truck from French Renault as 
 offered in the first tender. The original 6X6 
version of CAESAR was unarmoured. An 

armoured cabin was offered as an option 
in the new 8X8 version. This and the new 
semi-automatic loading system were the 
main reasons why Nexter and CAESAR 
prevailed the second time, at the expense 
of the winner in the first tender.

The acquisition price is DKK 
355,8 million (approx. EUR 48 million). 
 How ever, the contract between Nexter 

and Denmark does not include only the 
15  artillery systems. A firing management 
 system, spare parts, preliminary training 
and a 10-year service agreement at a total 
value of DKK 26 million (approx. EUR 3,5 
million) are also in the contract.

Denmark expects the total life cycle 
cost to be DKK 662,2 million (approx. EUR 
89 million) over a period of 20 years. 
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  In the artillery tender, five suppliers were 
pre-qualified, two of which ended up with 
submitting their offers in the end. The 
two suppliers were Elbit Systems and 
Nexter Systems, using respectively the 
Elbit  ATMOS and the Nexter CAESAR 8x8 
artillery systems, according to Søren Høst, 
chief of the Business Area Combat  Support 
for the below.
  The offer evaluation started with a review 
of the fulfilment of the operational demands, 
as well as the total life-time costs:  
The fulfilment of the operational require-
ments is in two parts, seeing as it consists 
of a series of minimum standards that must 
be met, as well as a number of optional 
operative points for extra scores that the 
provider may decide to fulfil.  
The life cycle costs are based on the 

procurement costs in the first place, 
accompanied by the estimated operating 
costs over the expected service life of the 
equipment.
  All of the operational minimum require-
ments were met by both the Elbit ATMOS 
and the Nexter CAESAR 8x8, and both 
platforms scored well in the optional items 
(”operative points”), while the distribution 
of the scores was not necessarily quite the 
same. Both systems were held to be highly 
competent, Høst continues to explain.
  That Nexter won the competitive bid for 
reasons of being the most advantageous in 
terms of costs, simply means that the life 
cycle costs of the Nexter CAESAR 8x8 per 
operative point was evaluated as being lower 
than that of the Elbit ATMOS system. 

FACTS AND FIGURES:
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BALLISTIC MISSILE DEFENCE

The Danish Navy has three  almost 
newly built frigates in the Iver Huitfeldt 
class. The frigates are equipped with 
an advanced Mark 41 Vertical Launch 
 System capable of holding 32 missiles of 
 different kinds, including missiles capable 
of  targeting enemy ballistic missiles. The 
launchers, however, are empty. No  missiles 
of any kind have been procured. The 
 frigates are also equipped with a Smart-L 
radar from Thales. It can be upgraded or 
replaced with a more advanced radar that 
can track incoming ballistic missiles.

Uncomplicated upgrade
Nobody expects Denmark to procure 
 missiles for ballistic missile defence; at least 
not for now. So, the discussion  focuses on 
the radar solution and what radar band to 
choose. 

The Dutch radar manu facturer 
Thales has delivered the existing 
 Smart-L radar to the Danish frigates and 
would like to replace it with their new 
 Smart-L ELR radar where ELR stands for 

By Andreas Krog

Leading international radar 
 manufacturers such as Thales, Lock-
heed Martin and Raytheon have 

 directed their attention towards  Denmark 
and a possible tender for new ship-based 
 radars to be used for ballistic missile 
 detection. Among the  interested companies 
is also an eager and local  Danish company.

The setting is that the country’s 
former prime minister Helle Thorning-
Schmidt, at the NATO summit in Wales 
in 2014, promised that Denmark in 
the  future would participate in NATO’s 
 ballistic  missile defence with at least one 
frigate-based sensor unit.

Three years have gone, and Helle 
Thorning-Schmidt has left the prime 
 minister’s office and Danish politics. But 

the promise still stands. And defence 
 minister Claus Hjort Frederiksen intends 
to live up to the promise.

Substantial increase
In the coming month, the parties in the 
Danish parliament are expected to agree 
on a new five year defence plan. And it 
is  expected that funding for Denmark’s 
 participation in the ballistic missile  defence 
will be part of the plan, where the defence 
minister has promised a “substantial” 
 increase in the Danish defence spending. 

A formal tender with a “ request 
for information” (RFI) has not yet 
been  started. But the military, experts, 
 politicians and the industry are already 
discussing intensively the possible setup 
of the Danish participation in NATO’s 
 ballistic missile defence. 

DENMARK CLOSING IN ON 
 BALLISTIC MISSILE DEFENCE
A five-year Danish defence plan agreement is expected before 
the end of the year, and the intention is still to participate in 
NATO’s ballistic missile defence. 

As of today, the three Iver Huitfeldt class frigates have no missiles onboard. Photo: Troels Tamstrup Nielsen, Royal Danish Navy
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they consist of solid plates mounted on the 
side of the ship in all four directions, for a 
constant 360 degrees look-out.

Formal tender 
Lockheed Martin and Raytheon have 
shown interest in providing Denmark with 
S-band radars. However, both companies 
are keeping a low profile in Denmark while 
waiting for a formal tender with the release 
of a request for information. Weibel has 
chosen a completely different approach. 
The company’s CEO is all over the place, 
promoting his solution and radar. 

The Danish Navy would like to 
see the frigates equipped with the right 
 sensor systems and radars making them 
capable of participating in NATO’s ballistic 
missile  defence (BMD). But the navy also 
points out that the frigates will be of more 
 strategic importance if equipped with BMD 
systems. It is therefore necessary also to 
arm them with missiles for area air defence, 
so the frigates can protect themselves. 

The area air defence capability 
can also be used independently from the 
 ballistic missile defence capability, for 
 example as protection for ground forces. 

“ extended long range”. Thales is trying to 
make it seem like it will just be a rather 
 uncomplicated upgrade. But they have 
had to admit that everything including 
the  computer  hardware has to be replaced 
if the Smart-L radar is replaced with a 
Smart-L ELR radar. 

The main disadvantage for Thales 
is that their radar is using the L-band. It is 
good for broad surveillance of a large area. 
It can detect an incoming ballistic missile. 
But it does not excel at discriminating and 
determining what are warheads and what 
is debris and decoys. 

Discrimination is the central 
 element in the Doppler radar produced 
by the Danish company Weibel in Allerød 
north of Copenhagen. It uses the X-band 
and is highly capable of discriminating 
between the different parts in the “cloud” 
that make up an incoming ballistic missile. 
Weibel’s radar is therefore being used by 
the American space agency NASA, and by 
the US Navy for highly accurate measure-
ments in relation to missile launch. The 
main disadvantage with the Weibel radar is 
that the X-band is very narrow. It takes the 
radar a very long time to search an area and 

the range is reduced very rapidly in rainy 
conditions.

Stationed in The 
 Mediterranean Sea
The compromise is the S-band radar. It is 
fairly good at both detection and discrimi-
nation. The US Navy has more than 30 
destroyers of the Arleigh Burke-class and 
cruisers of the Ticonderoga-class equipped 
with S-band radars and the AEGIS missile 
defence system. 

Two Arleigh Burke-class  destroyers 
are constantly stationed in The Medi-
terranean Sea as part of NATO’s European 
ballistic missile defence. The US is also 
operating an AEGIS on-shore complex in 
Romania, and is opening a similar facility 
in Poland next year.

The AEGIS radar used on the 
 American battleships is the AN-SPY 1 radar 
from Lockheed Martin. It is being replaced 
with AN-SPY 6 radar from Raytheon. 
Lockheed Martin is working on an upgrade 
of the AN-SPY 1 radar to make it as capable 
as the AN-SPY 6 radar. Both radars are so-
called fixed array radars. This means that 
they do not turn like other radars. Instead 
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F-35 WINTER TESTING

This test is intended to produce 
two major outcomes:  certifying 
the Norwegian dragchute, and 

 demonstrating that the entire fleet of 
 F-35As is capable of landing at a Runway 
Condition Reading (RCR) of 7.

The RCR scale is based on how wet 
and dry the runway is. An RCR of 23 is 
considered a dry runway, while an RCR of 
5 is compared to landing on ice.

The F-35A is currently certified 
to land at an RCR of 12, and this test is 
 important because it will help certify the 
F-35A to operate at an RCR of 7. 

Testing drag parachute
Slippery runways and strong winds are 
not going to present an obstacle to the 
safe operation and landing of the F-35 
aircraft. This is the objective of a specially 
 developed drag chute, currently also being 
tested in Alaska.

The drag chute is completely 
 indispensable for the Norwegian aircraft. 
Norwegian runways are relatively short, 
and the harsh climate makes for greatly 
varying landing conditions. 
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F-35A ARRIVES ALASKA FOR TESTING
On October 12th an  F-35A 
Lightning II landed at 
 Eielson Air Force Base out-
side  Fairbanks, Alaska, to 
 participate in testing several 
 aspects of this fighter aircraft.

Testing the drag chute in Alaska. Until now, only Norway has indicated a need for a drag chute with the F-35, while it is not unlikely that other F-35 nations will 
be looking into the Norwegian brake chute solution with keen interest.  Art impression; Forsvarsmateriell/Lockheed Martin
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