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● Nuclear emergency response exercise
strengthens NATO-Russian co-operation

● System failures stall Arjun trials 
● New Zealand’s Orions receive electro-optics

upgrade
● German armed forces order Tetrapol radio

technology
● Russian Air Force trainer crashes
● Darfur stretching AU peacekeeping
● Anglo-French carrier collaboration increasingly

likely

The Los Angeles-class nuclear
attack submarine USS Hampton
(SSN 767) during an exercise at
the North Pole. Improved
connectivity while remaining
covert is a priority for submarine
forces(see page 35).
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T
he Chinese People’s
Liberation Army (PLA)
is testing an airborne
assault vehicle (AAV)
with a chassis similar in

some respects to the Russian
BMD series of AAV in service
with the Russian Army.

The basic component of the
new Chinese family of AAVs is an
infantry fighting vehicle (IFV),
which has the designation ZLC-
2000. This is fitted with a one
person turret armed with a 30 mm
dual-feed cannon, 7.62 mm co-
axial machine gun and a
roof-mounted Red Arrow 73C
anti-tank guided weapon
(ATGW) with an enhanced guid-
ance system. 

The latter has a maximum
range of 3,000 m and latest ver-
sions of the missile can be fitted
with various types of warheads. 

The turret is already being mar-
keted by China North Industries
Corporation (Norinco) under the
name of Red Arrow 73 Missile/30
mm Gun Combined Turret
Weapon Module (GCTWM). 

In trials the turret has been
observed fitted to a Chinese WZ
501 IFV, which is the Chinese
version of the Russian BMP-1
IFV.

A small number of Russian
BMD AAVs were supplied to
China about 10 years ago and
these have formed the basis for
the ZLC-2000. However, there
are major differences in design
between the Russian BMD and
the Chinese model. 

The Chinese vehicle is not fit-
ted with bow machine guns, and
has a much higher hull line for
greater internal volume. The
Russian BMD has the power pack
at the rear whereas the Chinese
vehicle is understood to have
power pack and driver at the front,
turret in the centre and troop com-
partment at the rear. The latter is
provided with firing ports and
periscopes.

The suspension is an adjustable
hydropneumatic type that allows
the driver to adjust the height of
the vehicle. 

The tracked vehicle suspension
consists of five dual-rubber-tyre
wheels with the drive sprocket at
the front, idler at the rear and
track return rollers. 

The upper part of the track is
covered by a skirt. A trim vane
mounted in the glacis plate indi-
cates that it can become fully
amphibious with little preparation
and is believed to be propelled
while afloat by waterjets mounted
at the rear. It is estimated that the
IFV version weighs between nine
and 10 tonnes.

In addition to the IFV, which is
also referred to by some sources
as an airborne tank, a complete
family of support vehicles are
also being developed on the same
chassis. The first two variants are
command and control and a tank

destroyer. The former has a higher
roofline allowing greater internal
volume for its specialist role. The
tank destroyer is armed with the
more recent Norinco HJ-8 (Red
Arrow 8) ATGW, that has been in
service with the PLA for some
years and has a maximum range
of 4,000 m.

JDW understands that China
has an airborne corps, including
three airborne divisions, but the
country does not have sufficient
airlift capability. The largest
transport aircraft in service are
Russian-supplied Il-76MD of
which some 14 are in service.

In recent years China has made
an major effort to upgrade its
ground forces and more recently
its amphibious capability. The
fielding of new equipment for its
airborne forces, even in small
quantities, is seen as another
example of China having a capa-
bility to project power beyond its
borders. ■

China develops family of
airborne assault vehicles
CHRISTOPHER F FOSS JDW Land Forces Editor
London

RELATED ARTICLES:
China boosts its air assets with Ilyushin
aircraft (jdw.janes.com, 14/09/05)China
tests new AFV developments
(jdw.janes.com, 22/06/05)

● The initial variants of the BMD
series airborne assault vehicle
include an infantry fighting
vehicle, command-and-control
vehicle and a tank destroyer

2LC-2000 air-deployable IFVs during the Sino-Russian ‘Peace Mission 2005’exercise
on 18-25 August Xinhau; 1116630
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A
irbus Military/EADS
Military Transport Air-
craft Division (MTAD)
has made a major move
towards completing

Step 1 of the Defensive Aids Sub
System (DASS) for the future
A400M strategic transport air-
craft, with the award of the
contract for the missile warning
system - passive element (MWS-
PE) segment to EADS Defence
Electronics of Ulm, Germany.

Under the terms of the contract,
signed in September, EADS
Defence Electronics will equip the
A400M with its newly developed
multicolour infra-red missile
approach sensor (MIRAS). The
contract, the value of which has not
been disclosed, calls for 85 systems
to be delivered from 2010.

Developed jointly by EADS
Defence Electronics and Thales
Optronics, MIRAS is based on
focal-plane array detectors featur-
ing a sequence of layers of
appropriate semiconductor detec-
tion material for infra-red (IR)
absorption, providing a two-colour,
detector structure, Frank Negretti,
EADS Defence Electronics vice
president for electronic warfare told
JDW. Current single-colour IR
solutions provide too many false
alarms in near ground scenarios,
Negretti said.

“MIRAS will solve the inherent
limitations of today’s single colour
IR sensors,” Negretti said.

Three MIRAS sensor units will
provide missile warning coverage
for theA400M: one either side of the
forward fuselage and one looking
down and aft below the tail, Negretti
added.

“This is the first missile warning
system applying simultaneous, sin-
gle element multicolour IR
detection technology which, opti-
mised in MIRAS, offers an
unprecedented combination of long
detection range, high detection
probability, and low false alarm

rates, particularly at high altitude,”
EADS Defence Electronics Presi-
dent and Chief Executive Officer
Bernhard Gerwert told JDW.

“EADS is the prime contractor
for the complete electronic warfare
suite for theA400M. With the award
of the MWS-PE contract we have
achieved a major milestone in our
strategy to develop the Defence
Electronics business unit as the
electronic warfare house within
EADS,” Gerwert told JDW on 20
September.

“We signed the contract with
MTAD last week and OCCAR (the
arms procurement agency that acts
on behalf of the seven European
nations that initiated the 180-aircraft
launch order for the A400Ms in
2003) has been officially informed
that the contract has been signed.” 

The MIRAS system is in develop-
ment phase, Gerwert said.

“We started work on IR solutions
in the mid-1990s and began work on
the multi-colour technology and on
a demonstrator in the late 1990s,” he
said. “We have developed and
recently successfully demonstrated
the prototype of the MIRAS detec-
tor. The complete system will be
delivered in 2010.”

Work on the MIRAS system will
be led by Aircraft Component Man-
agement Team (ACMT) Military
Systems – an integrated team led by
EADS Defence Electronics with the
participation of EADS' Spain-based

MTAD – one of seven ACMTs in
theA400M programme. Production
of the MIRAS system will be
divided equally between Thales
Optronics, which will develop the
optics component, and EADS
Defence Electronics, which will
develop the front-end detector, with
processing of the system performed
jointly. 

Defence Electronics will divide
its component work between its 
facilities at Ulm and Munich-
Unterschleissheim.

MIRAS will be part of the Step 1
federated DASS for the A400M,
integration, which is the responsi-
bility of Defence Electronics. 

TheA400M DASS comprises the
Defensive Aids Computer, the
Midas missile warner (both devel-
oped by EADS Defence
Electronics), the ALR-400 radar
warning receiver, a contract for
which was awarded recently and
which will be jointly produced by
Indra and EADS Defence Electron-
ics, and a chaff/flare dispenser.

A contract for the remaining ele-
ment – the chaff/flare dispenser
solution – was due to be signed as
JDWwent to press.

“Together with the MIRAS mis-
sile warner, the A400M now has the
most modern self-protection system
in the world, which will increase the
mission effectiveness of the aircraft
as well as the safety of the aircrews,”
Gerwert said.

In its A400M configuration the
MIRAS system is optimised for
wide-body aircraft (transport tanker
aircraft). However, Gerwert said
that Defence Electronics/Thales
Optronics intend to offer it on the
wider market but for other plat-
forms such as fighter aircraft
operating at high altitudes.

Possible future elements to be
added to the DASS system (Step 2)
include a missile approach warner
active element, a laser direct IR
countermeasures system (DIRCM),
a laser warning receiver (LWR) and
a towed radar decoy. Technical and
commercial proposals for all of the
possible future Step 2 items are cur-
rently being prepared, Gerwert
said. 

EADS Defence Electronics is
proposing its FLASH solution (the
prototype, developed in association
with Diehl BGT Defence and
Thales was recently flight tested in
Germany and France) for the
DIRCM requirement, its ATLAS
system for the LWR requirement,
and its Sky Buzzer system for the
Towed Radar Decoy requirement.

Sources close to the UK Ministry
of Defence told JDW that the other
principal bidders in the competition
were Sagem of France, Elisra of
Israel and a consortium comprising

ROBIN HUGHES JDWEurope Editor
London

RELATED ARTICLE:
Airbus organises for A400M systems
(jir.janes.com 01/07/05)

EADS to supply A400M
missile sensor

● EADS Defence Electronics will
equip 85 of a total 180 Airbus
Military A400M tactical transport
aircraft with its newly developed
multicolour infra-red (MCIR)
missile warning system

● The award marks a major
element in the completion of Step
1 of the A400M Defensive Aids
Sub-System programme

● Production will be divided
between EADS Defence
Electronics and Thales Optronics

The MIRAS detector
prototype was
successfully
demonstrated to Airbus
Military in September
EADS Defence Electronics; 1116629

Three MIRAS sensors (marked on the
image below in red) will equip the

A400M: one either side of the forward
fuselage and one below the tail

EADS Defence Electronics; 1116623
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O
ver the next three
months, the IndianArmy
will embark on a hectic
schedule of joint exer-
cises with the world’s

leading forces, including the US
and Russia, as part of its newly
formulated approach of using
‘defence diplomacy’ to pursue
national strategic goals and to
enhance military-to-military co-
operation.

For the first time, the army will
also showcase its firepower to Chi-
nese defence observers in western
Rajasthan state during the annual
round of ‘Desert Strike’ armoured
exercises in November.

The Chinese presence is a recip-
rocal gesture after an Indian military
team witnessed manoeuvres in
China in 2004 as part of growing
strategic, diplomatic and political
links between the world’s two most
populous neighbours, who went to
war in 1962 over a territorial dis-
pute, the resolution of which is in an
advanced stage of negotiation. 

India and China conducted their
first-ever joint naval exercises off
the Shanghai coast in November
2003 as part of proliferating bilat-
eral confidence-building measures. 

Indian Ministry of Defence
(MoD) officials said the Chinese
delegation for ‘Desert Strike’would
form part of the large contingent of
military attachés from various

embassies in New Delhi who have
been invited to the exercises. 

India will also conduct ‘low-level’
manoeuvres and joint training with
the armed forces of Singapore,
Mongolia and Uzbekistan from
November onwards as part of plans
to extend its reach into the oil-rich
Central Asian region to meet its
energy requirements. India recently
opened its first overseas military
base inTajikistan and has developed
close defence links with Dushanbe
since 2001. 

India also permits Singapore’s
military, especially its air force, to
use its territory for training pur-
poses in the first such arrangement
New Delhi has reached with any
foreign country. The Indian Navy
(IN) has conducted annual naval
exercises with Singapore since the
early 1990s. 

The Indian and US armies began
their fortnight-long ‘Yudh-Abhyas-
05’ round of exercises at the
Counter Insurgency and Jungle
Warfare School (CIJWS) at

Vairengte in northeastern India on
13 September, the focus of which is
combating terrorism. ‘Yudh-
Abhyas-05’, the third round of
manoeuvres at the CIJWS since
April 2003, involved around 50 US
personnel and were observed by
Pacific Command Deputy Chief
Major General Ronald G Crowder
and senior IndianArmy officers. 

In August, Indian and US special
forces concluded joint exercises in
Rajasthan as part of growing bilat-
eral defence relations. Army
officials said Russian and Indian
special forces will conduct their first
ever round of joint ‘Indra’exercises
from 11-19 October in Rajasthan. 

“The army’s aim is to construc-
tively engage world powers and
neighbourhood nations,” said a
senior officer, adding that a special
defence co-operation cell had been
instituted at army headquarters to
co-operate with the MoD and the
Foreign Ministry to formulate a
more cohesive and effective mili-
tary policy. 

Divers from the IN and the US
Navy (USN) also conducted their
first round of salvage exercises
from 12-23 September off
Kochi (Cochin) on India’s west
coast, comprising survey, salvage
and diving operations. These exer-
cises, in which USS Safeguard and
INS Matanga participated, pre-
ceded the eight-day-long Malabar
round of joint naval manoeuvres in
the Arabian Sea, which were sched-
uled to conclude on 4 October. IN
sources concede that the exercises
with the USN would be tantamount
to an “unofficial” endorsement of
the 11-nation, US-led Proliferation
Security Initiative (PSI), which
seeks to interdict vessels and ulti-
mately aircraft  suspected of
ferrying weapons of mass destruc-
tion, associated equipment and the
means to deliver them. 

“The IN will be joining the PSI in
all but name,” according to a senior
naval official. ■
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The UK’s BvS 10 Viking All-Terrain
Vehicle (Protected) is now scheduled
to achieve initial operating capability
(IOC) with its Bowman digital commu-
nications system fully integrated by the
end of 2005, according to Royal
Marines officers.

It had been hoped that 42 Commando
could be declared ready to go on opera-
tions with Bowman-equipped Vikings in
June-July. However, problems with the
Viking’s hydraulic brakes and “bottle-
necks” in the Bowman installation
process at the joint Defence Logistics
Organisation/General Dynamics UK site
at Ashchurch in Gloucestershire delayed
the fielding of both the systems, Royal
Marines officers told JDW.

Some 21 Vikings, manufactured by
BAE Systems Hägglunds, have now had
Bowman equipment installed and the
remaining 10 vehicles of 42 Commando
should have completed the conversion
process at Ashchurch in time for the unit
to participate in a tactical engagement
simulation (TESEX) on the Salisbury
Plain training area in Wiltshire during
November.

A successful conclusion of this exercise
would open the way for IOC to be formally
declared by the end of 2005. This would
then be followed by the remaining Vikings
being delivered to the combat and combat
support units of 3 Commando Brigade and
for the formation to meet its operational
readiness target with the Bowman system.
Tim Ripley, JDW Correspondent, London

India embarks
on landmark
exercise series
RAHUL BEDI JDWCorrespondent
New Delhi

UK Vikings ready
by year’s end

A BvS 10 Viking all-terrain
armoured vehicle Hägglunds; 0590693 

● The Indian Army will hold joint
exercises with the world’s leading
armed forces as part of its new
strategy of ‘defence diplomacy’

● India has for the first time invited
Chinese military observers to its
armoured exercises in the
western Rajasthan desert 

Go to jdw.janes.com for more of this article
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The most powerful weapon in
STRATEGIC COMMUNICATION LABORATORIES w

B
oeing is investing in a low-cost, all-
weather radar seeker for the Joint
Direct Attack Munition (JDAM) to
give the bomb the ability to attack
ships at sea.

It is one of several enhancements that the
company is developing using its own funding in
the belief that the US Air Force, US Navy and
potentially international customers will pur-
chase them. “The big push, frankly, for JDAM
derivatives right now is the capability to attack
maritime threats,” said Mark McGraw, Boeing’s
vice president for Weapons.

The air force successfully demonstrated in
November 2004 the ability to strike moving sur-
face vessels using modified JDAMs. These
bombs carried datalinks for receiving updates on
the position of the vessels from airborne radars.

However, since they carried no seeker, they
were dependent on the offboard sensors to hit the
targets. Equipping the JDAMs with radar seek-
ers in their noses would be the next step in the
evolution of the bomb in a maritime role,
McGraw told JDW. It would give them the abil-
ity to independently home in on the targets as
they approached them. McGraw said Boeing is
working with the air force and navy to under-
stand the attributes they would like in the seeker.

There is no formal requirement for it from either
service at this point.

The company also continues to refine the
design of a laser seeker for the JDAM. It would
give the current GPS-guidance aided bomb the
ability to attack slow moving objects on land.

Darryl Davis, Boeing’s vice president of Air
Force Systems Global Strike Solutions, said
Laser JDAM will be ready for production and
available in 2006.

Boeing has conducted two tests of this model,
which it dubs Laser JDAM, in 2005. One of the
two tests hit a moving vehicle, the other a sta-
tionary object. Initially the laser seeker is
envisaged for the 500 lb (227 kg) JDAM, but is
applicable to the 1,000 lb and 2,000 lb variants as
well, said McGraw.

As with the radar seeker, the air force has not
yet issued a requirement for the laser upgrade,
although McGraw and Davis said the service has
a keen interest in it.

Lockheed Martin is also pursuing a dual-
mode guided bomb and has conducted flight

tests of its design with the US Navy.
McGraw said Boeing is working with the air

force to free up funding from within the service’s
existing JDAM budget so that it can purchase
Laser JDAM, the radar seeker and perhaps addi-
tional enhancements. He said he expects this to
be possible since the company has been steadily
incorporating improvements into the JDAM
design and its production line that are reducing
the bomb’s per-unit cost.

Boeing is also developing an extended-range
(ER) winged JDAM and has conducted flight
tests of wing kits, most recently in Australia for
that country’s Department of Defence.

McGraw said the company sees a business
case to invest in the variants even if the US does
not emerge as the principal customer of them.
“Some of the desire for dual-mode weapons 
and the ER could come more from the interna-
tional side if [a country] wanted to go more
toward one bomb family that meets their unique
needs,” he said. ■

Boeing mulls maritime
capability for JDAM
MICHAEL SIRAK JDW Staff Reporter
Washington, DC ● Boeing is developing an all-weather radar seeker

for the Joint Direct Attack Munition (JDAM)
● The seeker would give the bomb the ability to

attack moving ships at sea
● The company is also building a laser seeker for

JDAM to attack moving objects on land

RELATED ARTICLES:
Dual-mode guided bomb (idr.janes.com, 14/06/05)
USAF wants bombers to provide Pacific punch
(jdw.janes.com, 12/11/04)
USAF seeks to combine laser, GPS in bomb
(jdw.janes.com, 03/10/03)

JDAM is being developed to attack maritime targets
US Navy; 0543151
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China Machinery Import and
Export Corporation (CPMIEC)
revealed details of an improved
version of its W-50 unmanned
aerial vehicles (UAVs) with
increased range, payload and
take-off weight at the Defence
Systems and Equipment Inter-
national (DSEi) exhibition in
London in September.

The W-50, redesignated PW-1
in brochures at DSEi, was
unveiled at Airshow China in
November 2003. Two years 
earlier the W-30, a smaller variant,
was unveiled at the same show.

The PW-1 has a cruising alti-
tude of between 1,000 m and
3,000 m, an operating ceiling of
4,600 m, an operating radius of
100 km, a maximum level speed
of 180 km/h, a cruising speed of
120 km/h to 150km/h, maximum
endurance of six hours, maximum
take-off weight of 130 kg and
maximum payload of 20 kg.

The new variant, PW-2, has
twice the operating radius of the
PW-1, a cruising speed of 140
km/h to 160 km/h, endurance up to
seven hours, a maximum take-off
weight of 210 kg and a maximum
payload of 30 kg.

While the W-30 variant is

bungee-launched both the PW-1
and PW-2 are rocket-launched but
recovery is the same for all three,
by parachute, while the larger
vehicles have skids and the
smaller has non-retractable
wheels.

CPMIEC is promoting the sale
of the vehicles but the prime con-
tractor is the Nanjing Research
Institute on Simulation Technique
(NRIST).

The two smaller aircraft are in
service with the Chinese People’s
Liberation Army but it is not
known whether sales of the largest

aircraft have been made.
CPMIEC representatives at the

China national stand at DSEi
would not provide further infor-
mation on the PW-2.

The air vehicles, according to
the company, use auto-navigation
and GPS guidance and provide
real-time flight state telemetry and
image signal transmission. They
are all powered by two-blade push
propellers.

The PW-1 is powered by an 18.6
kW (25 hp) NRIST 350F two-
cylinder two-stroke engine. It is
3.2 m long with a 4.8 m wing span
and the PW-2 is likely to be a sim-
ilar size. ■

China details improved W-50 UAV

Details have been revealed of a development of China’s PW-1 (W-50) UAV NRIST; 1110049

RELATED ARTICLES:
W-30 and W-50 (juav.janes.com)
China adds to drone stable
(jdw.janes.com, 28/11/02)

DAMIAN KEMP JDWAviationEditor
London

● The new version of China's 
W-50 has an increased range,
payload and take-off weight 

● Dubbed the PW-2 it is the third
variant of the type

NATO aircraft began delivering aid to the
US on 12 September following the North
Atlantic Council’s decision to help those
affected by Hurricane Katrina, which
struck the US Gulf Coast on 29 August.

The council decided to commit the
NATO Response Force (NRF) and the
NATO Airborne Early Warning & Control
Force (NAEW&CF) to the relief effort on
9 September and approved the use of
transport aircraft and roll-on, roll-off ves-
sels to deliver the aid.

This is the NRF’s first operational
deployment, one of whose missions is
humanitarian support. Elements of the
force were detached to protect the
September 2004 presidential elections in
Afghanistan, but these were not under
NRF command.

NATO established an air bridge between
Ramstein air base in Germany and Little
Rock, Arkansas, to deliver aid from
alliance member nations.

Fifteen UK, Greek and Italian C-130 and
French and German C-160 transport air-
craft assigned to the NRF flew the aid to
Ramstein, from where it was ferried to the
US. A NATO official said on 21 September
that six flights had been made to the US by
NAEW&C Trainer &Cargo aircraft, one by a
Canadian A310 and one by a leased
Antonov An-124. More flights were sched-
uled as JDW went to print.

Nicholas Fiorenza JDW NATO and EU
Affairs Correspondent, Brussels

NATO delivers
Katrina aid

Go to jdw.janes.com for more of this article
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RELATED ARTICLES:
Report highlights shortfall in Iranian
nuclear co-operation with IAEA
(jdw.janes.com, 01/07/05)
North Korea’s nuclear gambit
(jdw.janes.com, 14/05/03)

N
orth Korea and Iran
each have controversial
nuclear programmes and
US President George
Bush has labelled both

members of the ‘axis of evil’.
However, the fortunes of the two
countries were put on very differ-
ent paths in late September: while
a small but promising move could
bring the isolated Pyongyang
regime back to the international
fold, talks with Iran broke down.

Negotiators in the six-party talks
with North Korea made a small but
potentially very significant first step
on 19 September with the signing of
a statement of principles. Under the
agreement, brokered by China,
North Korea agreed to give up 
its nuclear weapons programme
in exchange for a US promise to
work towards normalising relations,
respecting North Korean sover-
eignty and an affirmation by
Washington that it “has no intention
to attack or invade the Democratic
People’s Republic of Korea”
(DPRK).

If successful, the initiative could
lead to Pyongyang’s reintegration
with the international community
and would leave Iran isolated in its

nuclear standoff. However, Iranian
leaders are taking the opposite view,
withAli Larijani, the country’s chief
negotiator, saying about the DPRK
deal: “After two years they ended up
accepting its programme, so you
should accept ours right now.”

The Pyongyang breakthrough
came from a proposal under which
North Korea would be allowed the
eventual right to civilian nuclear
power – but only after it relin-
quishes its nuclear weapons
programmes, rejoins the Nuclear
Non-ProliferationTreaty (NPT) and
allows thorough inspections by the
International Atomic Energy
Agency (IAEA). US officials said
they were willing to discuss the pro-
vision of a light water commercial
nuclear power reactor “at an appro-
priate time” – presumably long after
Washington is assured that North
Korea has given up both its pluto-
nium programme and a uranium
enrichment effort it up to now has
refused to publicly acknowledge.

The road to such an accommoda-
tion will not be easy. Less than a day
after the announcement was made,
North Korea’s official news organi-
sation demanded that the light water
reactor be provided before disman-

tlement would occur – something
the US has repeatedly called a deal
breaker. With only limited inspec-
tions since 1993 and none since
2002, the key issues of how the dis-
mantlement will be accomplished
and verified are expected to be the
subject of difficult future negotia-
tions.

Negotiations with Iran headed by
France, Germany and the UK,
meanwhile, have broken down.
Several rounds of talks ended with
Tehran further entrenched in its
determination to retain its nuclear
programme at all costs. This, in turn,
has resulted in growing support for
the once isolated US stance that the
matter should be referred to the UN
Security Council. That position
gained yet more momentum follow-
ing a speech by new Iranian
President Mahmoud Ahmadinejad
at the UN General Assembly.
Ahmadinejad’s hard-line pitch, US
officials say, demonstrates that
Tehran will not be dissuaded from
pursuing nuclear weapons and the
Security Council needs to address
the issue. Iranian officials threat-
ened to fully resume uranium
enrichment and curtail co-operation
with the IAEA if such a move is
made. 

The issue had been set for a show-
down during a late September
meeting of the IAEAboard of gover-
nors. In a report prepared for the
meeting, the agency made clear its
growing frustration with Iran over
the lack of transparency on unre-
solved issues. The report noted two
central questions, chief among them
an accurate chronology of Iran’s cen-
trifuge activities. Tehran has still not
provided details of the centrifuge
offers made to it by outside suppliers
of the Khan network in 1987 and the
mid-1990s. It also needs to provide
access to nuclear-related items 
connected to the Lavisan-Shian site,
provide better access to its military
facilityat Parchinandallow access to
“anumber ofadditional individuals”,
IAEA Director General Mohammed
ElBaradei said.

Iran did receive some positive
news when ElBaradei confirmed
that environmental samples taken in

Iran “tend, on balance, to support
Iran’s statements” that the contami-
nation came from equipment
imported through middlemen in the
nuclear smuggling network headed
by Pakistani scientist AQ Khan. 

However, he said, other concerns
remain. In August Tehran ended its
freeze on conversion of uranium ore
into uranium hexafluoride (UF6)
gas – the feedstock of a gas cen-
trifuge enrichment plant – part of
an important confidence-building
measure. Tehran had been having
technical difficulties at the Isfahan
Uranium Conversion facility and
US officials said they believed Iran
only agreed to the freeze while it
worked to solve the issues. Now, US
officials said, it is likely Tehran will
break the enrichment suspension in
other areas once it believes it is
ready to test parts of the enrichment
process.

Meanwhile, European and US
efforts to convince Russia, China,
India and several key non-aligned
countries to refer the Iranian issue to
the Security Council for possible
sanctions have met limited success.
Those countries want talks to con-
tinue, but how an accommodation is
to be reached remains unclear.

US officials did not push the
issue, however, due to insufficient
votes and because Washington
believes time is on its side. The
latest US National Intelligence Esti-
mate for Iran, for example, says it
will be another decade before
Tehran could make its first bomb – a
slip of five years compared with
past US intelligence predictions.
Israel, too, has said it could take Iran
longer than it previously believed as
Tehran struggles to overcome the
technical difficulties associated
with operating a large-scale enrich-
ment facility. ■

Nuclear talks:
breakthrough
and breakdown
ANDREW KOCH JDW Bureau Chief
Washington, DC

US officials say Iranian
President Mahmoud
Ahmadinejad’s tough
stance shows Tehran will
not be dissuaded from
pursuing nuclear
weapons. Ahmadinejad
(second left) is pictured
reviewing Iran's 
Shahab-3 medium-
range ballistic missile
on 22 September 
Empics; 1116635

● Several years of talks with North
Korea have produced a first step
that could lead to Pyongyang
giving up its nuclear programme

● Talks between Iran and three
European countries have been
less productive and there is a
growing frustration with Tehran’s
lack of openness about its
nuclear activities
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L
ockheed Martin devel-
oped a new class of
unmanned aerial vehi-
cles (UAVs) that it calls
‘minions’, according to

senior officials within the
Skunk Works: the Advanced
Development Programs divi-
sion of Lockheed Martin
Aeronautics.

Carving out a market niche for
the minions is part of the com-
pany’s strategy to emerge as a
dominant player in the next-gen-
eration of UAVs, they said.

While the General Atomics
Aeronautical Systems Predator
and Northrop Grumman Global
Hawk are well known in the ranks
of today’s UAVs, the Skunk
Works has been experimenting
behind the scenes with the
minions.

The company believes that
these stealthy, autonomous vehi-
cles, which would combine long
dwell times with speed and
agility, would be effective in pen-
etrating deep in “the heart of the
defence where you would prefer
not to send a man”, Neil Kacena,
deputy of the Skunk Works, told
JDW on 14 September.

They would essentially be

armaments carriers that extend
the reach of manned strike plat-
forms by attacking high-value
assets like command centres 
and missile batteries with preci-
sion-guided munitions and
perhaps even directed-energy
weapons.

The company is designing the
minions from their inception to
be affordable. Rather than model-
ling them on aircraft, as industry
has done traditionally with
UAVs, they are based on cruise
missiles, said Frank Cappuccio,
head of the Skunk Works.

“I am personally convinced
that you cannot start with an air-
plane and ever develop a USD10
million UAV,” Cappuccio said at
the Paris Air Show in June. “But I
am convinced that if you started
with a USD1 million cruise mis-
sile, you can get to one.”

Affordability is also achieved,
Kacena said, by engineering

them to fly only for a finite num-
ber of missions “based on a 500
hour life or for use 10 times” as
opposed to 30 years’ of opera-
tions. Further, they are free of
sophisticated avionics and sen-
sors that would inflate their price
tag.

The minions would work in
conjunction with manned air-
craft, such as the F/A-22 Raptor
stealth multirole fighter, leverag-
ing the sophisticated sensors on
the latter. The manned aircraft
would act as ‘engagement man-
agers’ to command the minions,
without burdening the pilots with
additional workload.

They could be self-deploying
from a base in theatre to join up
with the Raptors for a mission,
carried and launched from the
Raptors or from B-52H Strato-
fortress bomber aircraft, or cargo
aircraft at standoff ranges, said
Kacena.

On completion of a mission,
the minions would fly back to a
base in theatre and be prepared
for re-use.

Kacena said the company is
pursuing several minion designs
in addition to the model resem-
bling the cruise missile. These
include vertical take-off and
landing (VTOL) aircraft and
vehicles launched from vertical
tubes on ships and from sub-
marines.

Options also include morphing
vehicles whose physical charac-
teristics can alter in flight so that
the aircraft can switch from
slower loitering flight to a quick
dash to attack a target. 

One VTOL concept called
“various” resembles a mantaray
with lift fans in each wing,
Kacena said. The subsonic vehi-
cle is smaller than an F-16. While
he declined to provide additional
specifics, he said the company
thinks it has an innovative design
for the VTOL propulsion using
contemporary technologies – as
opposed to requiring heavy
investment in new engines.

Cappuccio told JDW that min-
ions could also be configured, if
desired, for intelligence-gather-
ing missions and for providing
bomb-damage assessment. ■

Lockheed eyes
UAV market niche
MICHAEL SIRAK JDW Staff Reporter
Washington, DC

Lockheed Martin’s minion UAV concept is designed to operate in concert with
manned aircraft like the F/A-22 and penetrate heavily defended airspace to attack
high-value targets Lockheed Martin Aeronautics; 1116622

● Lockheed Martin is designing
next-generation armed UAVs
called minions 

● It is envisaged that the minions
will work closely with manned
platforms and be expendable

RELATED ARTICLES:
US envisages no cost savings in using
UAVs (jdw.janes.com, 09/09/05)
New airborne strike concepts revealed
(jdw.janes.com, 29/08/03)

Lockheed Martin has proposed its
LongShot GPS-equipped wing kit for
bombs as a cost-effective means of
giving US Air Force F-15C Eagle
multirole fighter aircraft the ability to
attack ground targets precisely.

“We think it is an affordable option for
the air force,” Ed Whalen, Lockheed Mar-
tin’s director of Strike Weapons business
development, told JDW.

He said the company has presented
the idea to officials in active-duty and Air
National Guard units, since the latter also
operate F-15Cs.

The LongShot is a wing-adapter kit that
can be fitted onto existing Mk 80-series
gravity bombs, laser-guided munitions and
cluster munitions to increase their delivery
range out to 50 nm. The kit also features a
GPS-augmented inertial navigation system
for day/night all-weather accurate delivery
from altitudes up to 35,000 ft, according to
the company.

The air force has not yet made a decision
whether to mount guided bombs on the F-
15Cs, an Air Combat Command
spokeswoman said on 19 September. Nev-
ertheless, the service has been weighing
the merits for several years and consider-
ing bombs like Boeing’s Joint Direct Attack
Munition.

Ideally bomb-carryingF-15Cs couldattack
surface targets that emerge while they are
patrolling the skies in searchofenemy aircraft.
This role wouldbeespecially welcomed when
theF-15Cs are thebest situatedair assets to
reacha target and they candivert fromprovid-
ingair cover without endangeringfriendly
aircraft or ground troops,air forceofficials
have said.

Apotentialdownside wouldbe theneed to
invest innew wiringand interfaces for the
aircraft.Accordingly,Whalen said theadvan-
tageofadopting theLongShot is that its
integration wouldnot requiremodifications
to theaircraft’s wings or updates to its flight
software.Instead, pilots would use a radio-
equipped keypad strapped to their leg to
transmit the target co-ordinates to the
LongShot before the weapon’s release, he
said.

LockheedMartinpurchased theintellectual
rights to theLongShot fromLeighAerosys-
tems in 2003.Thecompany is alsomarketing
thekit as anaffordableandeffective way to
deliver mines and torpedoes.

MichaelSirak,JDWReporter,
Washington, DC

LongShot on
offer for F-15Cs

RELATED ARTICLE:
US Air Force F-15 fleet prepares for arrival
of F/A-22 (jdw.janes.com 03/09/04)
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A
team led by BAE Sys-
tems has withdrawn its
company platform from
a contest to supply the
Army of the Czech

Republic (ACR) with 199 8 x 8
wheeled armoured fighting vehi-
cles (AFVs) for a variety of roles. 

The company cited on 19 Septem-
ber a number of reasons for the
decision to withdraw the Captain
variant of its General Purpose Vehi-
cle (GPV) from the contest. 

“TheCzechAFVtender coincides
with a complicated reorganisational
period in which BAE Systems US

was in the process of taking over
United Defense Land Systems in the
US,” said Steve Mead, BAE Sys-
tems’ sales director for the Czech
Republic. “We reached the conclu-
sion that the given time frame of the
Czech AFV tender would not pro-
vide us with the opportunity to
submit a truly competitive bid.”

The Czech Ministry of Defence
(MoD), which shortlisted the GPV
among its bidders in mid-August,
accepted the withdrawal. The com-

petition, meanwhile, will enter the
comprehensive vehicle-testing
phase at theACR’sVyskov technical
centre from 4-24 October.

“Weaccept the withdrawal ofBAE
Systems US from the competition
and appreciate being informed in a
timely manner by company officials
prior to the start of the crucial vehicle
testing phase,” said Andre Cirtek, a
spokesman for the MoD.

The withdrawal of BAE Sys-
tems from the tender leaves just
three companies bidding for the
contract: Austria’s Steyr-Daimler-
Puch offering the Pandur II 8 x 8;
the Patria Armoured Modular
Vehicle (AMV) from Finland; and
Rheinmetall Landsysteme of
Germany, which is offering its 
E-4/9 two-man turret mounted on
the Patria AMV chassis. Thus,
there are in effect, only two vehi-
cles left in the contest.

The MoD also confirmed that
Steyr-Daimler-Puch has withdrawn
its SP30 two-man turret armed with
a 30 mm x 173 Mauser MK 30-2

cannon from the competition with-
out providing additional details. 

“At this point in the tender process
it would be inappropriate for the
MoD to comment on the decision
made by Steyr-Daimler-Puch”, said
Cirtek. Sources close to the MoD,
however, have informed JDW that
the reason why Steyr-Daimler-Puch
withdrew its manned turret from the
competition was that the turret
mounted on the larger and heavier 
8 x 8 Pandur II vehicle did not per-
form in a satisfactory manner during
amphibious trials and was therefore
eliminated by the MoD/ACR selec-
tion committee.

For the infantry fighting vehicle
(IFV) version of the vehicles to be
procured, Steyr-Daimler-Puch con-
tinues to offer the Rafael Armament
Development Authority Remote
Controlled Weapon Station 30
armed witha stabilisedUSATKGun
Systems Company 30 mm MK 44
cannon and a 7.62 mm coaxial
machine gun. ■

BAE quits Czech
AFV contest
JIRI KOMINEK JDWCorrespondent
Prague

● The withdrawal of BAE Systems
from the Czech AFV contest has
left two vehicles to compete

● It is expected the winner will be
announced in mid-2006

Go to jdw.janes.com for more of this article
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B
AE Systems Inte-
grated System Tech-
nologies (Insyte) and
Thales Nederland are
preparing to submit

rival proposals in October to
Naval Materiel Command
(NMC) Denmark for the supply
of the air warfare system and
associated multifunction radar
to equip the Royal Danish
Navy’s (RDN’s) three projected
patrol ships.

Based on the same hullform as
the RDN’s two new Combat Sup-
port Ships, HDMS Absalon and
HDMS Esbern Snare, the patrol
ship concept has been evolved to
incorporate an area air-defence
capability as part of its combat

system. NMC made the decision
earlier this year to pursue negotia-
tions for the Raytheon Standard
Missile SM-2 Block IIIA missile
(fired from the Mk 41 vertical
launcher system) in preference to
the rival MBDAAster 30.

The ships’ air warfare system
will be required to provide
surveillance, tracking, threat
evaluation, weapon assignment,
illumination and missile guidance

management in support of SM-2
Block IIIA. 

The NMC released a request for
information to industry in early
2005, subsequently shortlisting
BAE Systems and Thales Neder-
land for a request for tender
issued in June. 

BAE Systems Insyte, partnered
by CEA Technologies, is offering
a solution based on its Sampson
E/F-band active-array multifunc-
tion radar and the CEA-MOUNT
I-/J-band phased-array illumina-
tor. Sampson is currently in
advanced development for the
UK variant of the Principal Anti-
Air Missile System, which will
equip the Royal Navy’s new Type
45 destroyers, while CEA-

MOUNT was recently confirmed
as part of the Anti-Ship Missile
Defence upgrade for the Royal
Australian Navy’s eight ANZAC
frigates.

The rival Thales Nederland bid
uplifts the APAR I/J-band multi-
function radar, SMART-L D-band
volume search radar and Anti-Air
Warfare System functionality
already fitted to the Royal Nether-
lands Navy’s four new De Zeven
Provincien-class LCF frigates
and the German Navy’s three new
F 124 Sachsen-class frigates. 

Following a technical and com-
mercial evaluation of the two
bids, the NMC expects to make a
submission to government by the
end of 2005. 

The three-ship patrol ship pro-
gramme is valued at just over
DKK4 billion (USD656 million)
overall, with the first vessel due in
service in 2010. 

Separately, EDO has been
awarded a contract worth around
USD10 million by the NMC to
supply its ES 3701 electronic sup-
port measures system for the
RDN’s two Flexible Support
Ships and three projected patrol
ships. ■

Denmark set for air
warfare system bids
RICHARD SCOTT JDWNavalEditor
London

● BAE Systems and Thales are
vying to supply the air warfare
systems and radars for Denmark’s
three projected patrol ships

● Tender responses will be
submitted in October

Rheinmetall Landsysteme (RLS) has won a EUR181
million (USD220 million) contract from the Federal
Office of Defence Technology and Procurement (BWB)
to supply additional light armoured fighting vehicles
(AFVs) to the German Army. Deliveries will run from
2006 to 2009.

The new order covers the supply of Bv 206 S tracked
articulated all-terrain light AFVs and Yak 6 x 6 armoured
multirole vehicles.

The German Army will use these vehicles for out-of-
area operations. The weight of the vehicles will enable
them to be rapidly transported by current in-service C-
160 Transall aircraft as well as the future A400M.

A total of 100 Yaks (or Duro 3 as it is also referred to)
have already been ordered at a total cost of EUR84 mil-
lion and these will be delivered in the armoured
personnel carrier (APC) configuration.

RLS developed the Yak originally as a private venture to
meet the potential requirements of the German and other
armies for a light wheeled vehicle with good mobility and
protection from small-arms fire, shell splinters and anti-
personnel mines.

Under existing contracts the German Army is to
acquire 30 Yak vehicles in four configurations to meet
urgent operational requirements, some of which have
been deployed to Afghanistan.

The order includes 12 ambulances, four military police
vehicles armed with a remote-controlled machine gun,

four Luna unmanned aerial vehicle launch vehicles and
10 explosive ordnance disposal vehicles. Final deliveries
will be made by the end of 2005.

The German Army had an initial possible requirement
for up to 900 vehicles but this has been reduced to
between 400 and 500 units.

RLS builds the armoured Yak cab at its Kassel facility
and sends it to MOWAG in Switzerland, which integrates
the cab with its 6 x 6 chassis. The vehicle is then returned
to Kassel where the rear armour protected unit is inte-
grated and the complete vehicle is then delivered to the
customer.

A total of 81 Bv 206 S AFVs will be supplied to the army
at a cost of EUR67 million. RLS will purchase the base-
line vehicle from BAE Systems Land Systems 
Hägglunds in Sweden and integrate specific German
command-and-control equipment.

Under earlier BWB contracts RLS has already supplied
31 Bv 206 S ambulances to the German Army.

Follow-on orders are expected to bring the total up to
200 units in all configurations, with additional variants
expected to include an APC and a mortar carrier.

Christopher F Foss JDW Land Forces Editor, London

Germany to acquire more AFVs

Yak 6 x 6 in ambulance configuration RLS; 1043774

The German Army has already taken delivery of 31
Bv 206 S vehicles in the ambulance configuration
RLS; 0554773

RELATED ARTICLES:
German Yak fleet to increase (jdw.janes.com 24/08/05)
Bv 206 S armoured personnel carrier (jaa.janes.com)
Duro 3 Armoured Multi-Role Vehicle (jaa.janes.com)
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UK-based Strategic Communication
Laboratories (SCL) used the Defence
Systems and Equipment International
(DSEi) exhibition, held in London
from 13-16 September, to extend its
presence in, and penetration of, the
defence sector.

Billing itself as ‘the most powerful
weapon in the world’, the company
made its debut at DSEi by displaying a
full-size mock-up of one of its ‘OpCen-
tres’. This was used to present three
different scenarios illustrating how
SCL seeks to apply non-lethal solu-
tions to a range of conflict and
emergency situations through the
application of communication tech-
niques designed to persuade and
influence.

While a defence exhibition might
have been a somewhat strange place
to see a company committed to a psy-
chological, rather than a military,
solution to the world’s conflicts, SCL
spokesperson Mark Broughton
explained: “You need the tanks and
guns as a deterrent, but we can stop
them having to be used.

“This is a new concept,” said SCL
Chief Executive Officer Nigel Oakes.
“We’re not trying to pretend people are
walking in with us on their shopping
list.

“Where we’ve succeeded most is in
those countries that have realised that
they’ve got to modernise for the future
battlefield/military environment and
realised that it’s not about buying the
latest tank or howitzer or jet fighter; it’s
actually about changing the way mili-
tary action is performed, and ‘soft
power’ – strategic communication – is
a vital part of that.”

The services offered by SCL range
from pure analysis based on open-
source data-mining to designing,
developing and installing bespoke
strategic communication centres as
well as training the personnel who will
operate those facilities.

According to Broughton, the com-
pany received 18 delegations during
DSEi, most of these being from devel-
oping Commonwealth nations.

Peter Felstead JDW Editor, London

The Italian Joint Defence Staff has launched a pro-
gramme to increase the amphibious potential of the
Italian armed forces. The initiative, made in line
with the country’s future strategic concept, will
mostly be limited to exploiting current assets and
therefore will lead to modest future procurements,
however.

“While in the past the idea was to form an organic
joint amphibious brigade involving navy and army
assets, the current programme, approved last July, fore-
sees the creation of a ‘capability basket’formed by navy
amphibious assets, naval and landing assets and by
army assets specifically trained for the amphibious
role,” Rear Admiral Luigi Binelli Mantelli, Chief of the
General Office at the Italian General Staff, told JDW. 

This ‘basket’ will include the San Marco naval
amphibious regiment, with its operational and combat
service support elements, as well as Italy’s three landing
platforms – dock (LPD) ships, which were recently
modified to increase their command-and-control and
helicopter capabilities. The Italian Navy can also pro-
vide the aircraft carrier Giuseppe Garibaldi, which has
good command, control communications and comput-
ing (C4) capabilities and can deploy amphibious troops
by helicopter, while in 2007 a new Conte di Cavour-
class aircraft carrier will add further helicopter and
air-support capabilities. 

The Italian Army’s Serenissima Lagunari regiment
(the only amphibious unit belonging to the service) has
been identified as the infantry element. Other elements

to be provided to the new capability include additional
combat and combat service support assets: two heavy
mortar companies, two combat engineer companies,
two low-level air-defence batteries, a combat helicopter
element and a combat service support battalion. The
specific units will be identified before year-end to start
the training process, which will allow these assets to
operate in the amphibious role. 

An Amphibious Integration Centre will be formed
under the navy’s Landing Forces Command. The new
centre, which should begin activities on 30 September,
will be headed by an army officer and will oversee
amphibious training and standardisation for army units
becoming part of the landing force. The aim is to be able
to provide either a sustainable full battlegroup capabil-
ity or the capability to deploy two battlegroups for short
periods. 

“While the current Italian Navy amphibious trans-
port capability is limited to the three LPDs, the Ministry
of Defence recently approved the new long-term force
structure revision, which includes two capital ships for
the navy: one aircraft carrier and one amphibious ship.
The latter should replace the Garibaldi in due time,
around 2015,” said Rear Adm Binelli Mantelli. The first
exercise involving the landing force is scheduled for
2006 to validate the concept and allow any adjustments
to be made. ■

Italy boosts amphibious potential
PAOLO VALPOLINI JDWCorrespondent
Milan

SCL makes DSEi
debut with
Opcentre

RELATED ARTICLE:
Go to jdw.janes.com for more of this
article

● The Italian armed forces are looking to increase their
amphibious capabilities, largely through exploiting
existing assets

● The ultimate aim is to provide a sustainable
amphibious battlegroup

The Netherlands defence forces
received the first of 555 Scania trucks on
15 September under a contract valued at
EUR172 million (USD210 million)  that
will provide them with a materials-
handling solution.

These Scania trucks are the first pur-
chase for, and form the basis of, the Wissel
Laad Systemen (WLS) programme – a
truck-mounted equipment and material
delivery system.

WLS, launched in 1996, is designed to
meet the changing needs of the Dutch
forces and is based on the experiences of
the British and US Army’s combat-proven
Demountable Rack Off-loading and Pick-
up System and Palletized Load System on
deployed operations.

When fully implemented WLS will repre-
sent a step-change in Dutch logistics and
engineer support equipment. The first
WLS-equipped Dutch army units will be
ready for deployment from early 2006 and

full implementation of WLS is
scheduled for mid-2007. Full
implementation will follow the
procurement of additional equip-
ment including 98 trailers, 907
flat-racks, container handlers and
ISO-dimensioned fuel and water
racks under the WLS2 pro-
gramme. The overall budget for
the programme is EUR226 million.

The selected WLS truck, a Scania
R124CB8X8HZ420 fitted with a Multilift
load handling system (LHS), was
announced in October 2003 after more
than 12 months of competitive trials
against a Mercedes-Benz truck/Marrel
LHS combination.

The particularly stringent Dutch require-
ment called for a legislatively compliant
LHS-equipped off-road-capable vehicle
that could handle and carry a standard
20 ft (6 m) ISO container at an overall
height below 4 m (8ft 6 in). All 555 trucks

will be fitted for, but not with, ballistic
protection, the order including 262 cab
appliqué armour kits. Seven examples are
fitted with Hammar Maskin container side
loaders and, of the 548 LHS-equipped
trucks, 145 are fitted with Hiab material-
handling cranes and 355 with stowable
container-handling units (CHUs).

Shaun Connors Co-Editor, Jane’s 
Military Vehicles and Logistics, London

Netherlands truck delivered

The Netherlands has received the first of 555
Scania truck-based materiel and equipment
delivery vehicles S Connors; 1116634

RELATED ARTICLE:
Go to jdw.janes.com for more of this
article
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T
he Republic of China
(Taiwan) is proceeding
with a plan to outfit 
its two Dutch-built
Zwaardvis-class (Hai

Lung-class) Sea Dragon diesel
electric submarines, the SS-793
Hai Lung (Sea Dragon) and SS-
794 Hai Hu (Sea Tiger), with
UGM-84 Harpoon anti-ship mis-
siles (ASMs). 

The US NavalAir Systems Com-
mand has awarded McDonnell
Douglas Corp, a Boeing subsidiary,
a contract to co-ordinate and exe-
cute an on-site survey of the
submarines for this purpose. 

McDonnell Douglas is the only
source for the Harpoon Shipboard
Command Launch Control System
and the Encapsulated Harpoon
Command and Launch System. The

submarine-launched Harpoons,
with folded wings and fins, are pre-
loaded into a capsule and launched
from a torpedo tube. The capsule
rises to the surface and launches the
missile. 

The Sea Dragons are currently
equipped with an outdated fire-
control system. “This technology
is believed to require significant
and costly annual care and mainte-
nance. The system’s ability to fire a
Harpoon is considered marginal at
best,” stated a source. 

However, Taiwan’s approach is
for a stand-alone Harpoon launch
capability with a minimal interface
to existing combat systems to save
costs. “The optimal solution is to
replace the existing fire-control
system with a new one that would
have Harpoon processing and also

the existing torpedo launch capabil-
ity embedded in it,” said the source.
Due to budgetary constraints Taiwan
is opting for the cheapest solution,
with hopes of upgrading the fire-
control system at a later date. 

If Taiwan procures the Block 2
Harpoons with coastal target 
suppression (CTS), Taiwan’s sub-
marines will have the capability of
attacking coastal, in-harbour and
land targets. 

This will place China’s key naval
bases of Shantou, Xiamen, Sandu,
Xiazhen, Shanghai and Zhoushan
in Taiwan’s crosshairs.

The 2001 US arms package to
Taiwan included the Mk-48 Mod 4
torpedoes and the UGM-84 subma-
rine-launched Harpoon missiles.
The decision to offer the UGM-84
was strongly influenced by the
Russian sale of Kh-41 ASMs to
China. 

The Sea Dragons have six 533
mm bow tubes, a range of 10,241 

n miles at 9 kt, and a diving depth of
300 m. 

Taiwan’s military-run Chung
Shan Institute of Science and Tech-
nology had been working
unsuccessfully on a submarine-
launched version of its Hsiung Feng
(Brave Wind) anti-ship missile.

Taiwan already has the RGM-
84D/84L ship-launched Harpoons
and the AGM-84A Block 2 CTS
Harpoons for its F-16s. 

Separately, Taiwan’s plans to 
purchase eight additional diesel sub-
marines from the US have been
blocked in the LegislativeYuan (par-
liament) by pro-unification
elements. It appears unlikely that
Taiwan will go ahead with the pur-
chase. ■

Taiwan boosts
submarine force
with Harpoons
WENDELL MINNICK JDWCorrespondent
Taipei

The Australian Department of Defence (DoD) is due to
award a contract by late November for a commercial
partner to provide logistics planning support for
military operations.

The initial yearly cost for basic planning support has
been set at AUD300,000 (USD230,190).

“Defence plans to expand the use of contractors in
operations and a commercial planning partner will help
[the DoD] develop options with a better understanding of
private sector capabilities,” said Defence Minister Robert
Hill.

“This proposal will provide greater flexibility and
responsiveness in providing the Australian Defence Force
[ADF] with temporary facilities and logistics support for
operations.”

The planning partner will provide assistance and advice
in three main areas:
• contingency planning, which involves planning support
for military contingencies focused on regional deploy-
ments;
• deliberate planning, which centres on a specific opera-
tion and the tailored requirements across a broad
spectrum of logistics services primarily geared to the

theatre of operations; and
• immediate planning, which involves time-critical situa-
tions requiring updated commercial advice on
commercial capabilities in the relevant location and
including shipping and air routes.

The ADF has used commercial support in various loca-
tions for over five years but, said a DoD spokesperson,
“what is different here is the provision of planning support
in immediate, deliberate and contingency situations”.

Further, a similar invitation to tender issued in October
2004 specifically excluded the planning contractor from
subsequently tendering for the delivery of services. This
proviso has since been dropped as a result of market
feedback, with the planning contractor excluded from the
tender evaluation.

An invitation to register was issued on 1 September and
a shortlist of companies is set to be determined by 30
September, with a contract decision following within two
months. The DoD noted that the engagement of a plan-
ning partner for operations is consistent with
arrangements being applied in Canada, the UK and US.

In a separate but related development, an AUD20 mil-
lion facility under the Rapid Prototyping, Development

and Evaluation (RPDE) programme was formally opened
in Canberra on 7 September.

A collaborative venture linking the DoD and the private
sector, the programme aims to “enhance ADF warfighting
capacity through accelerated capability change in the net-
work-centric warfare environment”.

The RPDE programme was announced in August 2004
and by mid-June included 49 participating companies,
comprising seven members and 42 associates.

The member companies are ADI Limited, BAE Systems
Australia Limited, CEA Technologies, Raytheon Australia,
RLM Systems, Saab Systems and Tenix Defence.

RPDE is intended to address all aspects of capability
including doctrine, training, support and organisational
issues as well as technology and systems.

“Current RPDE projects are evaluating and demonstrat-
ing technology and processes changes, that can improve
the ADF’s ability to conduct rapid environmental assess-
ments and improve the use of the existing
communications capability,” according to a statement
issued on the new facility’s launch.

Robert Karniol
JDW Asia-Pacific Editor, Bangkok

Australian DoD close to choosing commercial partner

RELATED ARTICLES:
Taiwan considers submarine-launched
version of Hsiung Feng
(jdw.janes.com, 11/07/03)
US considers release of critical munitions
for Taiwan (jdw.janes.com, 12/10/04)

Taiwan’s Hai Lung-class submarines will receive Harpoon anti-ship missiles
C Chung; 0106596
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L-3’s Electronically
Controlled Active
Suspension System
(ECASS) can provide:

• More than 2x the cross-
country speed

• Significant increase in
payload

• Incorporated ride height
adjustment

• Reduced crew fatigue

• Reduced roll-over risk

• Improved platform
stability

• Significant increase in
off-road fuel efficiency

• Responsive, deployable,
agile, lethal, versatile,
survivable and
sustainable
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D
efence spending in the
Philippines will decline
in real terms in 2006
under a proposed budget
allocation of USD846

million, once inflation is taken into
account. The figure is up USD6
million from 2005, or 0.7 per cent,
but inflation is forecast at 7.5 per
cent in 2006.

There is no funding allocated for
the Self-Reliant Defence Posture
programme, which covers defence
industry development. Neither is
there funding allotted to force mod-
ernisation or the Citizen Armed

Forces Geographical Units, paramil-
itary forces employed for counter-
insurgency operations.

The proposed defence budget rep-
resents some 4.4 per cent of the
national budget of USD19.1 billion.
It accounts for 0.72 per cent of the

projected gross national product for
2006 and 0.78 per cent of projected
gross domestic product.

Nevertheless, the Philippines
Department of Defence has the third
largest budget allocation after the
department of education and depart-
ment of public works and highways.

Ninety-seven per cent of the
defence allocation, or USD818.4
million, would go to the Armed
Forces of the Philippines (AFP). 

The Office of the Defence Secre-
tary would get 0.6 per cent with the
remainder split among other agen-
cies. The latter includes the
Philippine Veterans Affairs Office
with 1.6 per cent, Government Arse-
nal with 0.55 per cent, Office of Civil
Defence with 0.17 per cent and
National Defence College of the
Philippines with 0.08 per cent.

The AFP’s share is broken down
with 49.4 per cent provided to the

army, 17 per cent to the navy and 15
per cent to the air force. AFPGeneral
Headquarters would receive 11 per
cent, with the remaining 7.6 per cent
split among other elements or institu-
tions. Notably, USD1.7 million or
0.21 per cent of theAFPbudget is set
aside as Manila’s contribution for the
annual ‘Balikatan’ joint exercise
with US forces.

As previously, personnel costs
account for the bulk of the AFP allo-
cation. 

These costs take up 87 per cent of
the army budget, 72 per cent of the
navy budget and 65 per cent of the air
force budget. Operating expenses
respectively represent 12.6 per cent,
34 per cent and 27 per cent of pro-
posed expenditure by service.

The army has been allocated just
0.4 per cent of its budget for capital
outlay, with the navy and air force
both at 1 per cent. ■
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the power source for military portable electronics
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Philippines defence budget to decline
RAYMOND QUILOP JDWCorrespondent
Manila

Preliminary site work will soon start on
the Osborne Maritime Precinct in South
Australia, where the Royal Australian
Navy’s three Air Warfare Destroyers
(AWDs) will be built and supported, the
Australian federal government has
announced.

The Osborne site encompasses the exist-
ing ASC submarine and engineering
facilities together with new facilities to be
located on adjacent land. The initial work
includes land and environmental studies
for the area known as the Common User
Facility (CUF).

The South Australia government is
spending in excess of AUD100 million
(USD76.7 million) on the new infrastruc-
ture, including AUD500,000 for the first
phase of work.

ASC’s contribution is not known as this is
being kept confidential for commercial rea-
sons.

The CUF will include a new 160 m shiplift
capable of handling the AWDs. Also
planned are a new wharf, hardstand area
and rail transfer system.

ASC also intends to develop and expand
its production facilities to include further

outfitting halls, warehousing and fabrica-
tion facilities as well as new office space.

“The design and site construction
phases will largely overlap, with the main
objective being to have them completed in
time for construction work to begin on the
AWDs in 2008,” an Australian Defence
Ministry spokesperson told JDW.

Separately, Defence Minister Robert Hill
said that the project will create more than
1,000 jobs in South Australia and up to
1,000 additional jobs elsewhere in the
country.

“While the AWD programme will be com-
pleted in 2017 there will undoubtedly be
follow-on programmes associated with the
ships, such as through-life support, which
the CUF will be suitable for,” the
spokesman said. “This facility could also be
utilised for future ship programmes, as well
as through-life support services for ships
already in service.”

Robert Karniol
JDW Asia-Pacific Editor, Bangkok

Work begins on Osborne shipbuilding site

RELATED ARTICLE:
State-owned yard wins Australian ship
contract (jdw.janes.com, 08/06/05)

● There is no funding allocated for
the Self-Reliant Defence Posture
programme, which covers defence
industry development

● The proposed defence budget
represents some 4.4 per cent of the
national budget of USD19.1 billion

Ninety-seven per
cent of the
proposed defence
allocation for
2006 will go to
the Armed Forces
of the Philippines 
Empics; 0590505
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I
sraeli light armour developer
Plasan Sasa will unveil two
new armoured solutions at
the Association of the United
States Army (AUSA) exhibi-

tion, Washington, to be held from
4 to 6 October: the Karkadan
high-mobility armoured troop
carrier and the Caracal 4 x 4 mul-
tirole armoured vehicle.

The Karkadan, a prototype of
which is being displayed at AUSA,
is a joint venture between Plasan
Sasa and the American Truck Com-
pany. Based on a Tatra 6 x 6 chassis
with an independent half axle, the
vehicle features 360° of armour pro-
tection using a patented metal
composite passive armour system,
developed by Plasan. 

The armour is applied to the cabin
section, troop carrier section, rear-
door ramp and the vehicle
underside. 

Plasan Sasa Chief Executive
Officer Dan Ziv declined to dis-
close the level of armoured
protection for the Karkadan under-
side, only confirming that “it
protects against mines and matches
requirements”.

The total internal width of the
troop carrier compartment has been
reduced to allow for spaced dual-
armoured side walls to provide
additional protection against
rocket-propelled grenades and
improvised explosive devices
(IEDs), Ziv said. The vehicle fea-

tures an integrated air-conditioning
system, an integrated fire-extin-
guishing system and a rear-door
ramp for emergency/rapid exit.

Powered by a Cummins ISM 400
six-cylinder engine providing a
top speed of 110 km/h, the
Karkadan can carry 24 fully
equipped personnel in the rear sec-
tion, plus a crew of two in the front
cabin, with both compartments con-
nected by a specially designed
access port.

Plasan’s other development fea-
tures the Caracal, a 4 x 4 multirole
armoured vehicle based on an
off-the-shelf Ford 350 chassis, with
the wheelbase shortened by Plasan
Sasa.

The company is developing two
versions: the Caracal 4000GVW
(gross vehicle weight) and the Cara-
cal 5000GVW. The latter is a heavy
variant that features an integrated
mine-protection system and which
will be displayed at AUSA. Both are
fitted with an overall “advanced
composite metal armour solution
developed by Plasan”, Ziv said. 

“The chassis is already designed
for heavy loads – so this is the first
time you have an up-armoured vehi-
cle that does not have a weight
limitation. The shortened wheel-
bases, combined with the 350 hp
power pack provides for an excel-
lent off-road capability,” he said.

Caracal features a unique
rear-seating configuration with
armoured vehicle seats specially
developed by Autoflug of Ham-
burg, in co-operation with Plasan.
The seats are suspended from the
ceiling by quick-release straps and
connected to the floor by the same
system. “This seating system miti-
gates the shockwaves from mine
and IED blasts. They are easy to
remove from the vehicle, enabling
the space to be used for additional
storage,” Ziv said.

Caracal is also equipped for, but
not fitted with, weapon mounts,
including an overhead weapon sta-
tion. However, the vehicle has not
been trialled with weapons fitted,
Ziv said.

The Caracal was originally devel-
oped as a replacement for the Israel
Defence Force (IDF) M-240 Storm
4 x 4 multimission vehicle. Part of
this requirement could have been
met by the potential order of 100
Krauss-Maffei Wegmann Dingo 2
all-protected vehicles, although
JDW understands that this order has
been withdrawn. 

Ziv said the IDF is currently
assessing the Caracal, and, accord-
ing to JDW sources, it is also
considering the newly developed
Israel Military Industries/American
Trucks Company 4 x 4 Wildcat
armoured fighting vehicle as a more
robust solution. ■

Plasan unveils
armour solutions
ROBIN HUGHES JDW Middle East Editor
London

The French Army intends to re-organise
its permanent, 7,000-strong forces in
Africa under a programme that will
result in troops being concentrated in
three nations instead of the present
five.

French Ministry of Defence (MoD) offi-
cials said the overhaul, which will be
formally unveiled at a Franco-African
conference in December, would shift
prime French military command in Africa
to Djibouti, Gabon and Senegal, while
Chad and Côte d’Ivoire would play a
lesser part in France’s African deploy-
ment in future.

A fourth hub is to be established on the
French island of Réunion in the Indian
Ocean. Some 4,000 French troops have
been engaged since 2002 in Operation
‘Unicorn’, a tense peacekeeping operation
in Côte d’Ivoire that has frequently turned
violent, claiming the lives of French sol-
diers.

A further 6,700 French troops are
presently stationed in Chad, Djibouti,
Gabon and Senegal, bringing the total to
nearly 11,000.

While some analysts believe the over-
haul reflects France’s wish to extricate
itself from the costly Operation ‘Unicorn’ in
Côte d’Ivoire a senior military aide insisted
Paris would “remain in [Côte d’Ivoire] until
peace is restored between the warring fac-
tions there”. He added: “Even
afterwards, some French personnel will
remain.” Other aides said France had no
intention of closing its base in Chad, either.

However, the French MoD said headquar-
ters staffs under the command of a general
would be established in 2006 and 2007 in
Dakar, Djibouti, Libreville (Gabon), and
Réunion. The operation in Côte d’Ivoire will
come under the command of the headquar-
ters in Dakar and Chad under that of
Libreville. At present, France’s African force
is under the direct command of Paris.

“The change is more an evolution than a
re-deployment,” said defence ministry
spokesman Jean-Francois Bureau. “All of
our defence accords with the African coun-
tries are to be maintained.”

Elsewhere, officials said the overhaul
was aimed at bringing French troops geo-
graphically in line with the four regions that
the African Union is intent on establishing
for African peacekeepers by 2010. “We
would be close by to provide any help
the Africans might require,” a defence min-
istry official said.

J A C Lewis
JDW Correspondent, Paris

France reorganises
forces in Africa

● Two new vehicle developments
incorporate Plasan’s armoured
composite solutions for the
domestic and international
market

● The Caracal 4 x 4 multirole
armoured vehicle features a
unique seating configuration

The Caracal 4 x 4 multirole armoured vehicle (left) and the Karkadan high-mobility armoured troop carrier vehicle(right) are
fitted with overall armour protection using a patented metal composite passive armour system Plasan Sasa; 1116624; 1116626
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Plasan details M-PAV2 variant for Humvee
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Israel’s Rafael Armament Devel-
opment Authority, Ordnance
Systems Division, is integrating
its Small Arms Detection System
(SADS) into a batch of between
20 and 25 armour-protected
Humvees to meet an Israel
Defence Force (IDF) urgent
operational requirement. 

The vehicles will provide a
rapid-reaction capability along
some parts of the Israeli border,
especially around the Gaza Strip,
following the IDF’s recent with-
drawal. 

SADS is a real-time acoustic sys-
tem that detects small arms fire and
provides the crew seated in the
vehicle with an immediate audible
and visual alarm. In addition, the
system provides an indication of
the direction of fire in elevation and
traverse to an accuracy of two or
three degrees. It has a low false-
alarm rate. SADS can be used when
the vehicle is stationary or moving
with a very slight decrease in accu-
racy. Trials have shown that system
performance remains consistent in
an urban area. 

The system comprises three key

elements: the acoustic antenna –
which has four microphones – a
miniaturised processing unit, and
the user interface on which all rele-
vant information is displayed. The
user can define sectors for 360°
coverage and event information
can be stored for future analysis. 

According to Rafael, SADS is
capable of detecting all types of
small arms fire including single and
multiple shots, with all relevant
information shown on a flat panel
display. The weapon can be slewed
onto the target with the gunner hav-
ing ultimate control over the
decision to open fire.

The SADS-equipped Humvees
will also be fitted with a battle man-
agement system, land navigation
system and a Rafael overhead
weapon station armed with a 7.62
mm or 12.7 mm machine gun or a 40
mm automatic grenade launcher. ■

IDF to integrate
SADS into Humvees
CHRISTOPHER F FOSS JDW Land Forces Editor
London

RELATED ARTICLE:
Rafael reveals Spotlite small arms fire
detector (jdw.janes.com, 10/02/05)

● SADS is a real-time acoustic
system that detects small arms fire

The Tunisian Navy is set to augment its
capabilities with the acquisition of a
further four surplus German Navy
Albatros-class (Type 143B) missile fast
attack craft, under a EUR33 million
(USD40.3 million) agreement.

An initial two Type 143Bs, S-65 Sperber
and S-66 Greif were delivered to the
Tunisian Navy in June. The second batch,
consisting of S-63 Geier and S-68
Seeadler, is currently on its way to Tunis
and will be officially handed over to the
navy on 29 September. The last two ves-
sels, S-69 Habicht and S-70 Kormoran,
are scheduled to enter Tunisian Navy ser-
vice on 13 December.

Some 57.6 m in length and with dis-
placements of 398 tons fully equipped,
the Type 143B can accommodate a crew
of 40, achieve a range of 1,300 nm at 30
kt and a top speed of 40 kt.

In service with the German Navy for

some 30 years, the Type 143Bs have each
covered about 300,000 nm, including
missions in the North and Baltic Seas, the
Mediterranean and the Horn of Africa.

In German service, the vessels’ main
armament includes four MM 38 Exocet
anti-ship missiles, and two Oto Melara
76/62 mm compact guns.

However, the Exocets were not included
in the agreement, although the containers
will remain on board to obviate structural
complications. The Type 143B will be
used for patrolling Tunisia’s sea border as
part of the country’s fight against terror-
ism and organised crime, Tunisian
defence sources told JDW. Some three
per cent (EUR 1 million) of additional
costs, covering logistics and other
expenses, has been added to the EUR 33
million price tag.

Martin Bayer
JDW Correspondent Berlin

Tunisian Navy boosts its capabilities
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T
he US Navy (USN) is
preparing to assume
command of the Com-
bined Joint Task
Force–Horn of Africa

(CJTF-HOA), freeing up the US
Marine Corps (USMC), currently
in charge, for operations else-
where.

The CJTF-HOA has been sta-
tioned in Djibouti since 2002. The
task force aims to disrupt violent
Islamist networks in the area, includ-
ing Somalia and Yemen. Thus far its
command staff has been dominated
by the USMC but the service is
becoming overstretched as a result
of the continuing operations in Iraq
andAfghanistan. 

“The interest is, with the ongoing
war on terrorism, getting some of the

forces that are here freed up by
forces that are maybe less engaged
elsewhere … and the navy is cer-
tainly well qualified to run the
base,” said USMC Colonel Dwight
Trafton, the chief of staff for CJTF-
HOA. “This will still remain a
combined joint task force. I think
what you will see is, instead of a
core staff of marines like we have
now, a core staff of navy and a navy
commander.”

The USN will also take over
operation of Camp Lemonier, from
which CJTF-HOA operates in the

Horn of Africa. United States
Marine Forces Central Command
(MARCENT) now operates the
base. The navy has not yet decided
what service organisation will man-
age the base, Col Trafton said. 

The handover should start taking
place within a year, he added.

Along with the handover to the
USMC, the US Department of
Defense (DoD) is looking at an
alternative location for the base,
navy and CJTF-HOAofficials said.

US defence officials have been
upset with Djibouti’s offer for use
of the base: in the continuing round
of negotiations Djibouti asked for a
yearly rent of USD30 million, dou-
bling the previous price. A US
Embassy spokeswoman in Djibouti
said a multiyear contract was still

under negotiation and should be
finalised by mid-October.

Among the candidates for alter-
native locations are Ethiopia, Kenya
and Uganda, DoD sources said.
Vice Chief of Naval Operations
Admiral Robert Willard noted to
JDW that CJTF-HOA originally
operated off a command ship at
sea—in that case the USS Mount
Whitney (LCC 20)—and the option
of moving back to a US command
vessel is still open.

None of the choices are ideal.
Choosing Ethiopia would make it
appear that the US was favouring
that nation in its continuing border
dispute with Eritrea, while force
protection is an issue with Kenya as
US intelligence officials assess that
its diverse population makes it
harder for anti-US groups to be
detected. ■

USN to control Horn of Africa mission
JOSHUA KUCERA JDW Staff Reporter and ANDREW KOCH JDW Bureau Chief
Camp Lemonier, Djibouti and Washington, DC
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● The USN will also take over
operation of Camp Lemonier

● The handover should start taking
place within a year
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O
rbimage has agreed to
acquire Space Imaging
for USD58.5 million
and is set to become
the largest commercial

space-based remote sensing
company.

Orbimage Chief Executive Offi-
cer Matthew O’Connell said the
deal was struck because Space
Imaging offered a valuable satellite
still in operation, a good production
facility, qualified employees with
classified clearances and a strong
international network, including 12
ground stations around the world.
Orbimage beat Digital Globe and
another company for the acquisi-
tion, other industry sources said.

The move is remarkable because
only two years ago the two compa-
nies’ fortunes were reversed. At that
time Space Imaging was the domi-
nant player in the commercial
space-based remote-sensing market,
with USD200 million in revenue in
2003 and USD140 million in 2004,
while Orbimage was in bankruptcy. 

“We were probably running on
fumes by that point,” O’Connell
told JDW.

However, Orbimage’s fortunes
turned when the National Geospa-
tial-Intelligence Agency (NGA)
decided in early 2004 to open its
NextView programme – designed to
help fund a next-generation of satel-
lites – to a competition for a second
vender.

The NGA had already awarded
Digital Globe a USD500 million
NextView contract in late 2003 and
had been in negotiations with Space
Imaging for the second contract. It
was widely understood that the
loser would likely have to exit the
market or be purchased in the long
term. Despite Space Imaging’s
seemingly iron-clad grip on the con-
tract, industry insiders and outside
analysts said, negotiations for the
NextView deal were torpedoed
when Space Imaging’s parent com-
panies, Raytheon and Lockheed

Martin, forced it to walk away
because they were unwilling to
share enough of the costs.

Even when the contract was
thrown into a competition, it
appeared Space Imaging would win
the day. However, O’Connell said,
Orbimage was in an advantageous
position, having just emerged from
bankruptcy with a strong financial
plan and low debt. Space Imaging
on the other hand had not only to
deal with the demands of its parent
companies, but also “by being first
in the marketplace, they bore a lot of
costs the rest of us did not have to”.

Other sources said Space Imag-
ing’s business plan was weak as the
company had not been set up to be
profitable in its own right, but rather
to help Lockheed Martin sell its
satellites and Raytheon its ground
stations. Moreover, the sources
noted, the attitude shown by Space
Imaging and its parents toward its
government customers cost them
the deal. At the time, several NGA

officials privately complained that
Space Imaging was acting as if the
government had no choice but to
give it a NextView contract.

Now, O’Connell said, Orbimage
is considering building the next gen-
eration of Space Imaging’s Ikonos
satellites if there is sufficient
demand for another satellite beyond
Orbimage’s OrbView-5 to be built
under the NextView programme.

He noted that, after speaking with
clients, “we found there is a signifi-
cant groundswell of interest from
the international user community to
the successor for Ikonos”.

International sales, he said, are
expected be strong for both Orbim-
age and the entire market as a whole.

Andrea Maleter, acting director
for space and telecommunications
at the Futron Corporation, agrees
that the remote-sensing market is
finally growing at the long-
expected strong pace. She said, for
example, that the space-based
remote-sensing market in 2005 is
worth roughly USD375 million,
most through work from the US
government, but also that interna-
tional growth is strong and the
overall market will more than dou-
ble in the next 10 years.

Another boost couldcomeifa pro-
posal being pushed by the
commercial remote-sensing industry
is accepted. It argues that using less
expensive commercial satellite
imagery more often for routine US
government tasks would allow
Washington to focus its expensive
spy satellites on difficult targets. The
issue is becoming particularly
important because the next-genera-
tion spy satellite constellation, called
the Future Imagery Architecture
(FIA), is five years behind schedule
and billions of dollars over budget.
The increased use of commercial
satellite imagery “is being heavily
discussed” as part of aFIAsolution, a
senior defence official told JDW. ■
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David swallows Goliath
in space imaging fight
ANDREW KOCH JDW Bureau Chief
Washington, DC

● Orbimage, once the smallest of
the three US remote-sensing
companies, has agreed to
acquire Space Imaging, formerly
the largest player in that market

● Space Imaging’s failure to secure
a NextView contract was key to
its demise

Dwindling new shipbuilding
opportunities in general and a naval
shipbuilding sector dominated by the
construction of large surface combatants
and amphibious assault ships for the
Royal Australian Navy (RAN) will see the
demise of ADI Limited’s shipbuilding
facility located near Newcastle north of
Sydney.

The Newcastle yard’s current and only
RAN construction contract is for new
landing craft to equip the 8,500 ton
amphibious transport vessels (LPA)
HMAS Manoora and HMAS Kanimbla.
Most have now been delivered to the 10
Field Support Battalion in Townsville,
Queensland.

The director of ADI’s naval business, Ali
Baghaei, told JDW recently that with deliv-
ery of the sixth and final landing craft
planned for mid-October, the yard will
cease to operate.

According to Baghaei, the company has
already commenced the process of
“winding down” the facility, “while at the
same time ensuring that there is no nega-
tive affect on the LPA watercraft
programme”.

ADI is establishing offices for around 50
support personnel and engineers to
remain at a nearby site.

Responsible for construction of the
RAN’s six Huon-class coastal mine-
hunters during the late 1990s, the closure
of the Newcastle facility is also a conse-
quence of ADI’s repositioning of itself to
be more competitive in the systems inte-
gration sector.

Baghaei sees the role of prime contrac-
tor in the acquisition of warships as more
pivotal than ship construction alone, and
is focused on ADI becoming the “lead
naval systems integrator in the country; to
become a centre of excellence in that
area”.

ADI’s key competitors in the Australian
naval shipbuilding sector – Tenix Defence,
ASC Shipbuilding and Austal – are mostly
production oriented, a situation Baghaei is
keen to exploit. “Although we have the
capability of doing some production we
are at the more complex end of the mar-
ket, which is physical integration of
equipment, systems integration, prime
contract management [and the like].”

ADI has set a target date of mid-2006
for its naval business unit to achieve the
change in direction towards concentrating
on systems integration.

Ian Bostock
JDW Correspondent, Sydney

ADI to shut its
Newcastle yard

Orbimage CEO Matthew O’Connell said
his company was “running on fumes” in
2004 but it has now purchased its larger
competitor, Space Imaging Orbimage;1116631

RELATED ARTICLES:
Space Imaging seeks buyer lifeline
(jdw.janes.com, 08/04/05)
Space Imaging runs into a crisis
(jdw.janes.com, 13/10/04)

025_JDW_28.09 9/23/05 4:06 PM Page 25

http://jdw.janes.com
http://jdw.janes.com
http://jdw.janes.com


http://www.baesystems.com




BUSINESS
28 • 28 September 2005 • JDW • jdw.janes.com

T
rans-European EADS
and ThyssenKrupp Tech-
nologies of Germany will
jointly bid for BAE Sys-
tems’ Atlas Elektronik

business.
According to a joint statement

issued on 19 September, EADS and
ThyssenKrupp have signed a Mem-
orandum of Understanding (MoU),
pairing them for a bid for the mar-
itime electronics company.

If the bid is successful, the
statement said, ThyssenKrupp
Technologies would hold 60 per
cent ofAtlas and EADS 40 per cent,
though neither company would give
any financial details of the bid.

Stefan Zoller, chief executive of
EADS Defence & Security Systems
division, explained EADS’ motiva-
tion for the bid, saying: “We are
ready to make a significant contri-
bution to the consolidation of the
German – and future European –

naval systems business. Together,
we want to secure competitiveness
in this key technology area.”

The announcement ends specula-
tion that the two companies were
poised to move independently for
Atlas Elektronik. 

EADS and ThyssenKrupp have
been undergoing due diligence
procedures in the lead-up to an
official bid. The defence companies
looking to acquireAtlas – according
to a source at the centre of the nego-
tiations – are Saab AB, EADS and
ThyssenKrupp through a partner-
ship, Finmeccanica, L-3, German
satellite specialist OHB, andThales.

A spokesperson for Thyssen
Krupp said BAE Systems had set a
date of 26 September for all binding
offers for Atlas to be lodged, though
she said “no indication has been
given of when a deal might be con-
cluded”. 

However, an Atlas spokesperson

said the deal was likely to be con-
cluded within months. He said:
“The due diligence stage is still
ongoing. It is possible that, if a deal
does go ahead, then it will be con-
cluded around November this year.”

TheThyssenKrupp spokesperson
said the acquisition of Atlas would
be very important for the company
because “we are a very important
customer for Atlas and they are
important for our submarine busi-
ness. This is our main motivation”.

The spokesperson said that by

teaming with EADS, Thyssen-
Krupp would be able to add its
“shipbuilding competencies to the
electronic competencies that EADS
has”. The spokesperson added that
ThyssenKrupp was not looking at
any large acquisitions in the near
future, although the Atlas bid
was part of a “further consolidation
of naval competence within
Germany”.

The chase for BAE Systems’
German operation intensified when
Thales declared its interest in
acquiring it in May. Thales has
already stated that it would be inter-
ested in buying the business, which
turned over EUR300 million
(USD368.58 million) in 2004. 

To this end, a source close to the
negotiations indicated that EADS
was a “front runner to win the bid for
Atlas”. 

It is expected, however, that any
sale will have to meet with the
approval of the German govern-
ment, which has previously looked
to ensure that ownership of its
national defence companies
remains within its borders. 

A BAE spokesman added: “We
will remain sensitive to the feelings
of the German government.” ■

EADS, ThyssenKrupp link
for Atlas Elektronik bid
JAMES MURPHY JDI Reporter
London

● EADS and ThyssenKrupp have
announced they are to launch a
joint bid for BAE Systems’
maritime electronics business,
Atlas Elektronik

● A source close to the
negotiations has said that EADS
is a “front runner” to win the
race for Atlas, although there is
still interest from Thales

RELATED ARTICLE:
Atlas Elektronik in the shop window 
(jni.janes.com, 25/04/05)

Kongsberg Defence & Aerospace will
not be involved in the manufacture of
ailerons and flaps for Tranche 2 of the
Eurofighter Typhoon production
programme, senior company officials
have confirmed.

The Norwegian company had been
manufacturing the aerostructure compo-
nents for Tranche 1 Typhoon aircraft under
a subcontract to BAE Systems, a member
of the Eurofighter consortium.

However, in recent weeks it emerged
that Kongsberg’s bid for the Batch 2 work
had been unsuccessful and that BAE Sys-
tems was going to perform this activity
in-house.

“Our aerostructures business for
Tranche 1 will come to an end by Novem-
ber 2005 after which the tools and
machines will have to be returned to BAE,”
senior Kongsberg executives told JDW.

The loss of the Eurofighter 
aerostructures work is a significant
blow to Kongsberg as it was counting on

the business to help build up its 
composite aerostructures capabilities in
preparation for more work in this sector,
starting after 2008.

The upturn in business is expected
because the Norwegian government is
considering a number of aerospace pro-
curements, including search-and-rescue
helicopters, tactical unmanned aerial vehi-
cles, Kongsberg’s own NSM naval strike

missiles, and most important of all, 48
new fighters to replace the country’s 57
Lockheed Martin F-16s.

For this last requirement, Norway in
2002 signed up as a Level 3 partner in the
system development and demonstration
of Lockheed Martin’s F-35 Joint Strike
Fighter (JSF).

However, thus far few JSF-related con-
tracts have come Kongsberg’s way. The

key opportunity so far, involving the
arresting gear for the F-35C carrier-based
JSF variant, was turned down by Kongs-
berg because “in the end, the numbers
became too small”, a senior company
source said.

On 14 June 2005, Northrop Grumman,
part of the Lockheed Martin prime
contracting team on JSF, signed a USD40
million long-term agreement with Kongs-
berg to produce composite parts and
subassemblies for the F-35 centre fuse-
lage. However, according to the
Norwegian company, “an agreement is
not a signed contract” and actual work has
yet to result from this.

The new Norwegian left-wing coalition
government being formed after the recent
elections, is scheduled to decide over the
next few years whether or not to continue
as a partner in the JSF programme and,
eventually, which aircraft to select to
replace the F-16. The F-35 and Eurofighter
Typhoon are the leading candidates but
Dassault Aviation’s Rafale and Saab’s
Gripen are also being considered.

Joris Janssen Lok
JDW Correspondent, The Hague

Kongsberg loses aero subcontract
Kongsberg
Defence &
Aerospace will no
longer be
involved in
producing
aerostructure
components for
the Eurofighter
Typhoon
E2V Technologies;

1146687
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OPINION

F
or a few
years now,
the granting,
or other-
wise, of an

exemption for the
UK (and Australia)
from US Interna-
tional Traffic in
Arms Regulations
(ITAR) has been a
political football on

Capitol Hill. After lengthy government-to-
government negotiation, Richard Lugar
introduced a Bill to the Senate on 14 November
2003. Since then it has died a death or, at least,
gone into hibernation.

The proposed waiver is not startling, applies
only to non-classified goods and technology and
is similar to one already in place between the US
and Canada. It would save time and money for
US and UK companies by removing the need for
a swathe of individual US export licence applica-
tions. Large UK and US companies involved in
collaborative projects with the US, such as the
Joint Strike Fighter (JSF), would be the main
beneficiaries and other US companies would be
spared from considerable bureaucracy.

UK companies would have to register to use
the waiver but, since non-compliance, with its
tough terms and conditions, would attract hefty
fines, smaller companies would probably not
bother. For them, the old licensing system would
still be available.

Within weeks of the Senate first reading, the
protectionist (Buy America Act)
lobby on the Hill began a campaign
to stop the waiver. Others joined
them who were concerned, gen-
uinely, about protecting US
technology from diversion. A
senior State Department official
recently remarked that the US had

been happy, in the past, to share their most secret
(including nuclear) technology with the UK but
that was before our second largest defence con-
tractor was French! This showed a disappointing
lack of faith in our ability to keep secrets.

Much of the support for the Bill had come from
US politicians keen to ‘reward’us for our contri-
bution in Iraq, but such enthusiasm was
short-lived and not helped by the remarkable cir-
cumstance of there being no British Ambassador
in Washington over the crucial months during
and after the war. We simply failed to capitalise
on the potential goodwill that our involvement in
the war in Iraq had created. Indeed, a harder-
nosed UK Government would have made it a
condition of entry at the start.

To be fair, some in the Administration have
done their best. Lisa Bronson, the outgoing US
deputy undersecretary of Defence for Technology

Security Policy and Counter-proliferation, is
proud of her department’s efforts to improve tech-
nology exchange. In an interview in the 17 August
edition of JDW she is reported as saying that, out
of 435 licence requests processed for JSF, only
one was refused. She then notes, however, that
150 of those approved did not transfer “every-

thing that the country wanted”.
Of course, if the missing bits

include any that are essential to
enable the UK to maintain and sup-

port the equipment in service itself, or
upgrade it when the time comes, then

the licences will be of limited value.
The US and UK defence

communities remain very
close. The UK,
with its ‘open
market’ procure-

ment policy, buys a large amount of US
equipment and the major US prime contractors
have a considerable presence in the UK. The US
procures only about 2 per cent or 3 per cent of its
defence requirement from offshore but, of that,
50 per cent is from the UK. A number of UK
companies have a large US presence, especially
BAE Systems. Dynamic UK companies that are
able and prepared to make acquisitions and
invest in the US can do well. Nevertheless, I
believe the US is missing a trick.

The UK defence industry stands at a cross-
roads politically. The UK is a member of the
European Union and in many other sectors of
industrial activity the UK’s greatest economic
business is with Europe. At present, however, this
is firmly not the case for defence. Here, when
choices have to be made, the UK government, its
armed forces and its defence community favour a
policy of co-operation within NATO, with the US
as partner of choice. There are strong pressures
from within the EU, however, to rationalise
defence procurement and consolidate defence
industries on a European basis. The UK defence
industry generally supports the UK Govern-
ment’s ‘open market’ policy for defence
procurement but wants this reciprocated else-
where. 

In the final analysis, companies must make
their own judgements on hard-headed economic

realities. The US has an opportunity
– if it chooses to take it – to influ-
ence those realities and encourage
current policy by improving access
for UK companies and reducing the
considerable challenges for them of
doing defence business in, and
with, the US. ■

Sealing the ‘special relationship’

“I believe the US is
missing a trick”

VIEWPOINT

Despite the supposed ‘special relationship’ between
the UK and the US, the obstacles in the path of UK/US
defence trade remain considerable. Alan Sharman,
Director General of the UK Defence
Manufacturers Association, argues for a
more enlightened approach
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JDW welcomes receiving the opinions of its readers, which may be considered for publication. Please write to: Peter Felstead, Editor, JDW, Sentinel House, 163 Brighton Road, Coulsdon,
Surrey, CR5 2YH, UK or e-mail: jdw@janes.com. JDW reserves the right to amend published letters for reasons of space, style or for legal considerations

Large UK and US companies 
involved with the Joint Strike Fighter

project would benefit from an exemption
from US International Traffic in Arms Regulations

Lockheed Martin; 0521685
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FCS programme facts
• FCS will consist of 18 systems, including eight

manned ground vehicles, four UAVs, armed and
reconnaissance robots, sensors and munitions.

• The first full unit fielding of the system is sched-
uled for 2014, but various elements of the
programme will be fielded to an evaluation brigade
at two-year intervals starting in 2008.

• The total cost is estimated to run from USD125
billion to as high as USD150 billion for full
procurement of all the systems and the DoD
has requested USD3.4 billion for Fiscal Year 2006
- by far the most expensive programme in the
army budget.

FUTURE TENSE

The Mounted Combat System:
the closest thing FCS has 
to a traditional tank
US Army; 1116597

030-033_JDW_28.09 9/21/05 8:55 AM Page 30



I
n 1999 the US Army embarked upon a
mission to change the way it fights. Rather
than relying onmass andarmour, thearmy,
equipped with what it called Future Com-
bat Systems (FCS), would use speed and

information to defeat enemies. It was possibly
the most ambitious overhaul in the army’s his-
tory and a radical, untested attempt to rewrite
the rules of land warfare.

Now, just six years later, FCS is a multibillion-
dollar programme. Elements are already
progressing from PowerPoint slides to laborato-
ries and will soon reach the battlefield. 

However, technical problems have beset the
communications systems that will be vital to FCS
and engineers have been unable to make the
manned ground vehicles (MGVs) as easily trans-
portableas thearmy wanted. Critics sayFCSis out
of place in a world where the enemy uses rocket-
propelled grenades (RPGs) and roadside bombs,
not mechanised brigades. Also, mounting budget
pressures at the Pentagon will soon force the army
to cut something – and FCS is a likely target.

Six years on FCS remains a gamble. If it pays
off, it will pay off handsomely. The army will have
a high-tech force that it can insert quickly any-
where in the world and can attack so quickly that
enemies will have no chance to respond. It could

prove a quantum leap ahead of the ground
forces of any potential adversary,

but it could also turn
out to be ill-
suited for urban
warfare or
counterinsur-
gency, or
technical prob-

lems could push the price so high that it will be
unaffordable. With an army at war and a new set of
priorities in the Pentagon, Congress and the White
House, FCS is facing the most serious challenges
of its short history.

It’s not just the future of the US land forces that
are at stake. Armies around the world that take
their cues from the US need to fight alongside the
US Army and buy products from US industry.
FCS’s fate could determine their future as well.

Technology struggles
FCS consists of 18 systems, from tanks and can-
nons to unmanned aerial vehicles (UAVs) and
sensors. A team made up of Boeing and Science
Applications International Corporation (SAIC)
manage a roster of hundreds of other companies
working on the programme, including every
major US defence contractor.

While much of FCS is proceeding smoothly,
two of themost crucialelements of the programme
have suffered well-publicised setbacks over 
the past year, in particular its communications 
systems.

FCS is meant to be greater than the sum of its
parts and army officials believe the strength of an
FCS-equipped brigade rests with its soldiers’abil-
ity to get information quickly, whether from other
soldiers, the brigade’s own sensors or intelligence

coming from other parts of the army, other ser-
vices and allies. Compared to current army

units, an FCS brigade will know that an

enemy is in the area earlier and therefore be able to
engage it from a greater distance. 

This requires a mobile networking ability the
army does not yet have and it has stumbled in its
efforts to develop its communications backbone,
in particular Cluster One of the Joint Tactical
Radio System (JTRS), which is being developed
by a different sector of Boeing.

InApril the army took the unusual step of warn-
ing Boeing that it was considering cancelling the
contract for the Cluster One JTRS radios because
of “anticipated failure to meet cost, schedule and
performance requirements”. Boeing is still under a
partial stop-work order, though FCS officials say
that the programme is being reoriented to focus
more closely on FCS needs and that they do not
anticipate delays as a result.

Not everyone is so sanguine, however, and in
Junea report from theGovernment Accountability
Office – Congress’s official watchdog – warned
that if JTRS and the network infrastructure
Warfighter Information Network – Tactical do not
get on track soon, FCS could be delayed. 

“The compressed schedule assumes almost
flawless execution and does not allow sufficient

time for correcting problems. Significant 
interdependencies among the critical

technologies further increase overall pro-
gramme risk,” the report’s authors wrote.

Boeing officials say they will be able to
produce 40 JTRS prototype radios by early
2006 for use inexercises. If those radios are
delivered and do in fact work, it will go a
long way towards allaying fears that net-
work problems will bring FCS to a halt.

Weighty issues
In addition to the communications prob-

lems, the Boeing/SAIC team has struggled to
keep down the weight of the ground vehicles.

The point of FCS is to avoid repeating the expe-
rience of Task Force Hawk inAlbania during the

Kosovo war or the 4th Infantry Division inTurkey

BRIEFING
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FUTURE COMBAT SYSTEMS

● The programme is struggling with
communications and vehicle weight problems

● FCS will begin its first major live experiment in
2006

● The massive cost of the programme will be a
tempting target in budget cuts

The Micro Air Vehicle, a candidate for the Class I UAV,
took its first untethered flight this year US Army; 1116595

The unmanned ground Armed Robotic
Vehicle is one of 18 FCS systems 
US Army; 1116594
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during the 2003 invasion of Iraq. Both forces were
hamperedbyaninability to move their heavy vehi-
cles by air to where they were needed.

FCS aims to make every vehicle fit on a C-130
Hercules medium-transport aircraft so it can land
on unimproved airfields. That goal has been only
partially met. According to Boeing/SAIC plans
announced in January, while an 18.5-tonne
stripped-down version of the vehicle will be able
to roll off a C-130 and fight immediately, adding
the full load of fuel, ammunition and armour –
which will push the vehicles’ weight up to 24
tonnes – will take four to six hours on the ground.

Officials from thearmy’sTrainingand Doctrine
Command (TRADOC) were not happy about the
decision, but the army recently approved the con-
figuration to go ahead. 

“The customer decided that they wanted big
gun lethality with the survivability package that
comes with that, so you bring up the weight on
both sides of the equation as you do that, and have
to make the adjustments. There haven’t been any
magic solutions in terms of armour,” Vice Presi-
dent of SAIC and FCS Programme Manager Dan
Zanini told JDW. 

Now programme officials are spinning the
heavier configuration as providing a “modular”
design that will allow future generations of
armour to be integrated easily onto the vehicles. 

“You have to look at this as a modular design
concept that really has an open architecture built
into it, both from a software and a hardware
standpoint, so as technologies evolve over time
we can, in a straightforward manner, make
upgrades and improvements both to software
and to hardware, and do so affordably,” said
Dennis Muilenburg, Zanini’s counterpart at
Boeing.

It will also force future FCS brigades to use a
third more C-130s to get to the battlefield,
though TRADOC officials have said that they

do not believe that theUS will suffer operationally
as a result.

Is it relevant?
FCS was designed before the invasion of Iraq,
when the US was expecting future conflicts to be
against more traditional armed forces, not diffuse
insurgent groups using cheap but effective RPGs
and improvised explosive devices (IEDs). US
armoured units were already far superior to any
immediate foe and army planners in a post-Cold
War strategic pause had the luxury of thinking cre-
atively about the future.

In 2005, FCS looks very different. Many critics,
observing the threats the US is facing in Iraq, won-
der if a lightly armoured 24-tonne vehicle will be
the right thing to use on streets with IEDs that can
kill soldiers in 70-tonneAbrams main battle tanks
(MBTs). 

The way relevancy is defined now in the US
Department of Defense (DoD) is how a system or
service fits into four “quadrants” outlined by Sec-
retary of Defense Donald Rumsfeld in the process
of the Quadrennial Defense Review (QDR) –
countering threats that are traditional (national
armed forces), irregular (insurgencies and guerril-
las), catastrophic (massive attacks on US soil) and
disruptive (leaps in technology that could threaten
US dominance). 

Traditional and irregular fights are the most
obvious realms for ground forces, but there are
questions as to whether FCS is useful or necessary
in these roles. 

“FCS appears to be designed to fight system
versus system at extended ranges. The concern is
that insurgencies tend to be fought at close range
against small groups armed with automatic
weapons,RPGs,hand-heldanti-tank weapons and
IEDs. These insurgents present a small signature
which might be difficult to detect and engage in a

close fight,” said Andrew Feickert, who studies
defence issues for the Congressional Research
Service. However, FCS proponents argue that the
superior intelligence-gathering capabilities of
FCS, as well as the Active Protection System that
will shoot down incoming rounds, will make the
FCS vehicles at least as survivable as Abrams
MBTs and Bradley armoured fighting vehicles
currently in use.

Paul Kern, a retired general who was the army’s
acquisition chief when FCS was launched and is
now a senior counsellor to The Cohen Group,
compared the FCS vehicles to fighter jets. 

“Afighter has a thinner skin, but when you put it
in the air you can’t kill it because it has enough
standoffcapability, it knows what’s around it and it
has countermeasure capabilities. That’s very
much what we’re trying to do on the ground plane
as well,but how you learnhow to do that is adevel-
opment process,” Kern said.

Against traditional armed forces, it’s likely that
FCS would be more than sufficient against the
armies of potential foes such as China, North
Korea or Iran.

“There are not a lot of scenarios envisioned
where the US Army is going to line up like it did in
‘Desert Storm’or take on the massed People’s Lib-
eration Army. If you look at the projected
modernisation programmes for these three coun-
tries’ ground forces, the issue could be, ‘Do you
want to kill these late Soviet-era legacy forces with
a five-dollar bullet or the hundred dollar FCS bul-
let?’” Feickert said. 

“Many feel that there is not a compelling case to
push for this much capability right now. If a poten-
tial adversary was moving in a similar direction,
developing first generation systems with enhanced
lethality and survivability, there would be a much
stronger case for FCS ,” he  said.

Nevertheless, army officials involved in the
QDR are working to convince the DoD leadership
that FCS is the appropriate system for traditional
and irregular foes. 

“If you were to say, ‘Do you need to develop the
capabilities resident in FCS to defeat a traditional
threat? You would have to say no, absolutely not,”
said one army official working on the QDR. “Tra-
ditional capabilities today are good enough to beat
a traditional foe. The problem is warfare, and the
development of technology used in warfare is
dynamic. So for somebody to suggest that 20years
from now the threat that US forces will encounter
on the battlefield is likely to look like it does today,
that’s not true at all.

“We have no idea what the world is going to be
like in 20 years … what we think will be wrong by
some order ofmagnitude ofchange or willbecom-
pletely wrong to begin with,” the official said.

Budget pressures
Still, questions about relevancy would be much
less potent were budget pressures within the DoD
not increasing. The overall Pentagon budget is
under increasing pressure and the army budget in
particular will soon have to start bearing more of

FCS: the system-of-systems
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the burden of a temporary personnel increase and
the wars in Iraq and Afghanistan, which are now
all paid for by supplementals. When that happens,
DoD officials will look for something to cut and
the USD125 billion FCS programme will be a
tempting target. 

Indeed there are already indications that the
QDR will recommend cuts or delays in FCS.
“Guys at [the Office of the Secretary of Defense
and the Office of ProgrammeAnalysis and Evalu-
ation] would say. ‘Well, it’s an army bill so it needs
to be an army programme that pays for it’. That’s
the way they think,” said an army QDR official. 

“Okay, so where’s the money in the army?
Other than FCS, there’s not much out there. So the
fact that FCS is under the microscope is more
because there’s a money issue in the department,
less an issue of [whether FCS is] what we need.”

FCS forges ahead
Despite the controversies and budget pressures,
various elements of FCS are starting to come
together.

Earlier in 2005, General Dynamics Land Sys-
tems began testing the 120 mm gun that it plans to
integrate onto the Mounted Combat System: the
closest thing FCS has to a traditional tank. 

In July, BAE Systems for the first time fired a
concept demonstrator for the 155 mm 38-cal Non-
Line-of-Sight Cannon (NLOS-C). One candidate
for the smallest of the UAVs, the Micro Air Vehi-
cle, is being put through its paces at the Infantry
Center at Fort Benning, Georgia. The first version
of the computer operating system for FCS, the
System of Systems Common Operating Environ-
ment, has also been completed.

In fact, FCS has reached every milestone in its
schedule. In August the programme completed a
System of Systems Functional Review, during
which 11,000 separate technical requirements for
all elements of the programme were finalised.

In October 2006, ‘Experiment 1.1’will test sev-
eral of the more mature elements and use
Humvees as proxies for the ground vehicles to
work out kinks in how the different parts of FCS
work together.

At the end of 2007, an evaluation brigade will
start receiving the first elements of FCS: the Intel-
ligent Munitions System, a ‘smart’mine; two sets
of unattended ground sensors, one for urban use to
detect movement in a cleared building and one
‘tactical’ sensor that would sense vehicles or 
soldiers moving on a battlefield as well as radioac-

tivity; the Precision Attack Missile, part of the
Non-Line-of-Sight – Launch System; and ele-
ments of the network, including the FCS Battle
Command software.

“We are now fully involved in design activities,
we’re wellbeyond the paper stage, we’re fully into
the hard development that you would expect on a
programme,” said Colonel Russ Hrdy, FCS pro-
ject manager for spin-out. 

The future of FCS
Since it is so closely tied to the modernisation
of thearmy in general, even if theFCS programme
is drastically cut or delayed, significant parts 
will continue. It is also unlikely – given the history
of large Pentagon programmes – that it will
continue as is. 

One possibility is that once the army is finally
ready to buy FCS it will decide to acquire less than
the 15 brigades in current plans.

A proposal in the US House of Representatives
would cut the programme into its constituent parts
and push it back into research and development.
Even if that particular proposal fails – as JDW
went to press it was still in limbo – it is an idea that
will remain attractive to lawmakers concerned
with the uncontrollable mass of FCS. 

Army and programme officials argue, however,
that it would be a death knell for the programme
because the strength of FCS is in its interoperabil-
ity and unified development. 

“We believe there is no need to do that,” said the
army’s Chief of Staff, General Peter Schoomaker.
“It would put us in pretty rough shape.”

Another idea that has been floated is to proceed
as quickly as possible with the network communi-
cations elements and integrate them into current
land vehicles like the Abrams and Bradley, while
putting off development of the FCS ground vehi-
cles, but one of the most attractive aspects of FCS
is that all the vehicles in a brigade would have 90
per cent common parts, drastically reducing the
amount of spares a brigade has to carry into battle. 

Another proposal, said to be under considera-
tion in theQDR process, would reorganise the way
that elements of FCS are ‘spun out’ into the army
to focus on what is needed in the current war.

“You could ask yourself. Does [commander of
the US forces in Iraq] General [George] Casey
needNLOS-Cin Iraq today? Whyare we spinning
it out? I think there might be some discussion
directed at the army. Is there a way to do this better,
to spin out things that are more critical in the near
term and push the other things longer term?” an
army QDR official said.

However, FCS officials note that technology is
ready when it is ready and that the programme is
trying to draw a balance between dispatching use-
ful equipment out to forces as quickly as possible
and maturing the other technology. For example,
the NLOS-C will be the first iteration of an FCS
ground vehicle and therefore will provide useful
data for FCS designers. The army is being tight-
lipped about what sorts of alternative plans it may
have for FCS, fearing that if lawmakers or Penta-

gon officials are presented with a cheaper option
they may seize upon it. 

“The army leadership position at this point in
time is, it will resolve itself when it becomes an
issue. Right now it’s not an issue,” an army QDR
official said. “Is there likely to be more emphasis
on spin-outs than on buying 15 brigades of stuff?
My gut feeling tells me yes, but we don’t have to
make that decision today because we’re not at that
point.”

“I’ve gone through, since the 1980s, a number
of major programmes that all the services have
developed and every one of them has had chal-
lenges along the way,” said Kern. “If you go back
and look at the press reporting, everyone said it
was doomed. Most of them … came out as suc-
cesses, but along the way there were serious
problems that had to be worked through. I don’t
minimise the problems but I do believe they’ll find
solutions for them.”
JoshuaKucera is a JDW Staff Reporter, based

in Washington, DC
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The 18 systems of FCS
Eight MGVs, which will use a common chassis and
90 per cent common components:
• Infantry carrier vehicle;
• Command and control vehicle;
• Mounted Combat System;
• Reconnaissance and surveillance vehicle;
• Non-Line-Of-Sight – Cannon;
• Non-Line-of-Sight – Mortar;
• Recovery and maintenance vehicle; and
• Medical treatment and evacuation vehicle
General Dynamics is developing the MGVs.

Six unmanned ground vehicles (UGV):
• the Armed Robotic Vehicle (ARV) Assault;
• ARV – Assault (Light);
• ARV – Reconnaissance, Surveillance and Target

Acquisition;
• Small UGV, which will fit in a backpack;
• Multifunction Utility/Logistics Equipment (MULE) –

Transport; and
• MULE – Countermine
United Defense is developing the ARVs, Lockheed
Martin the MULE, and iRobot the Small UGV.

Four UAVs, ranging from platoon to brigade level.
The Defense Advanced Research Projects Agency and
Boeing/SAIC are pursuing parallel but separate tracks
of assessing UAVs from various manufacturers.

Unattended Munitions:
• Unattended Ground Sensors (Textron);
• Non-Line-of-Sight - Launch System (Lockheed Mar-

tin and Raytheon); and
• Intelligent Munitions System (Textron and General

Dynamics competing)

RELATED ARTICLES:
JTRS to participate in FCS exercises (jdw.janes. com,
19/08/05)
US Army marches on with Future Combat Systems
programme (idr.janes.com, 31/05/05)

Earlier in 2005, General Dynamics
Land Systems began testing the 120
mm gun that it plans to integrate on to
the Mounted Combat System
USArmy; 1116593
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S
ince the end of the Cold War opera-
tional demands on submarine forces
have changed inexorably from what
was a primary bluewater anti-
submarine warfare role. Current

objectives have necessitated an increasing
need for the submarine to become a node in
the networked battlespace. 

The growing requirement for submarines to
operate within a task group has compelled naval
planners to focus on improved connectivity
between submerged submarines and other plat-
forms. In particular the race is on for solutions
that will deliver a reduction in time latency,
increased throughput and the ability to maintain
communications at speed and depth.

Additionally, as submarine-launched
unmanned underwater vehicle (UUV) technol-
ogy develops, extending the host platforms’
sensor and weapon footprint, there is a need for
reliable, secure communication links to assure
the relevance of UUVs – themselves an increas-

The race is 
on to improve
connectivity
between
submerged
systems and other
platforms. Tony
Skinner reports
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BRIEFING
COMMUNICATIONS: PART II – SUBMARINES

Breaking the
● Planners acknowledge there is no ‘silver bullet’

for undersea communications
● As navies and industry develop solutions that

will link the submarine into the wider network,
the sea surface itself remains the major barrier.

● The first steps have been taken towards
achieving submarine internet protocol
connectivity

ssuurrffaaccee

Studies continue to integrate submarines,
(Los Angeles-class SSN USS Key West, pictured) into
the wider networked environment US Navy; 0016320
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ingly important node within the wider network-
centric environment.

Nicholas Bracegirdle, from the Attack Sub-
marines Integrated Project Team (IPT) of the
UK Defence Procurement Agency (DPA), said
connectivity demands have changed signifi-
cantly since the Cold War period when
submarines were allowed to “linger out of real-
time communications for long periods”.

“The end of the Cold War saw a shift in focus
from traditional bluewater operations to the cur-
rent priority for expeditionary, low-intensity
warfare,” Bracegirdle said.

“The continuing need to communicate with
deployed forces in real time, served by accelerat-
ing developments and information rates in
global communications, leaves naval planners
with a dilemma: could the submarine be disad-
vantaged if it cannot be connected quickly into
the battlegroup command structure at the right
level?”

Undersea connectivity is also foremost in the
minds of the US Naval Sea Systems Command’s
Submarine Future Studies Group (FSG). 

The FSG’s terms of reference cover the full
spectrum of submarine roles and missions up to
2020 and it recently identified key areas where
existing submarine capabilities must be
improved. 

These include: the ability to collect tactical
information using a range of off-board UUVs
and other sensors; the ability to maintain seam-
less connectivity with task group and national
commanders; and the need to improve, increase
and expand payload capability.

On both sides of the Atlantic there is an
acknowledgement that there is no ‘silver bullet’
to solve the problem. 

It is also acknowledged that achieving any
desired level of connectivity without compro-

mising the stealthy characteristics of the subma-
rine will probably come from a family of
different systems.

Waveband issues
As navies and industry develop solutions that
will link the submarine to the wider network, the
sea surface itself remains the principal con-
straint. Only extremely low frequencies (ELF)
of 3 Hz to 100 Hz are able to penetrate to any dis-
tance under the surface of the sea. For many
years ELF was the US Navy’s (USN’s) main
means of extremely long-range covert commu-
nications with deployed submarines.

Operating at 76 Hz, two ELF transmitters –
with aerials made of approximately 45 km of
overhead signal transmission lines – were able to
broadcast coded messages across the world with
low loss, penetrating considerable seawater
depths and enabling the USN to remain in con-
tact with its nuclear submarines while they were
submerged.

However, the one-way nature of the ELF
system, which was extremely secure, meant sub-
marines were restricted to receiving. They then
had to surface or be near the surface to transmit
and establish contact with command. The data
transmission speed of ELF communications is
also extremely slow due to the limited band-
width.

In September 2004 the USN’s Space and
Navy Warfare Systems Command announced
that developments in communications technol-
ogy and the “changing requirements of today’s
navy” had made the ELF transmitters redundant.
Transmissions ceased and are now carried out by
12 very low frequency (VLF) transmitters
located worldwide.

Another major problem with undersea com-
munications is the distortion caused by the

multipath effect – the result of acoustic energy
arriving at the receiver over more than one path.

Outlining the problem at the UDT Europe
conference on undersea defence technology in
June, Dr Andreas Mues of L-3 Communications
ELAC Nautik GmbH noted that, since the signal
paths have different lengths, the arrivals are not
in phase and will therefore superimpose in a
destructive manner.

“The underwater communication has to deal
with very high attenuation of the acoustic waves
used as carrier and distortion due to a much
higher spread of the energy in time (multipath
spread) and frequency (Doppler spread) result-
ing from the boundaries at the sea surface and the
sea bed,” Mues explained.

“Additionally the length of each path varies
due to platform and surface movements and as a
result signals tend to fade away over time. Plat-
form movement and wave motion also spread
the signal over frequency.”

This is compounded by environmental varia-
tions and thermal layering in the sea, which
create further variations in the reliability of the
signal path.

No single solution
Bracegirdle says the differing advantages and
restrictions of the various communication bands
mean there is no one solution to the underwater
connectivity problem that will provide the full
capability required by submarine commanders.

“The quest for the ‘Holy Grail’ of submarine
connectivity is on but sheer physics limits the
methods and data exchange at the air-water
interface,” Bracegirdle said.

“Lasers have been tried with limited success

Raytheon has produced SubHDR masts for the
USN’s Virginia-class submarines. These allow
simultaneous communication at SHF and EHF

General Dynamics Electric Boat; 0585933

Photonics and
communications masts on
USS Virginia (SSN 779)
US Navy; 0578722
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but their ability to operate in North Atlantic
weather, for example, is questionable. ELF is too
expensive and has low data. VLF and LF will
always be deployed in low-data-rate reliable
communications. 

“Advances in HF have been made but from
this frequency upwards there is severe difficulty
in bridging the air-water interface. VHF and
UHF [very high and ultra high frequencies] tac-
tical comms will always be useful. UHF satcom
[satellite communications] likewise, but the
web-browsing stealthy submarine commander
wants something more covert.”

At periscope depth, water-penetrating masts
have been used with some success in the past.
However, this involves exposing a number of
masts with the consequent radar cross-section
while the submarine must move to sustain its
depth-keeping, creating a plume and wake from
the mast groups.

As projects such as the USN Communications
at Speed and Depth (CSD) and the UK Royal

Navy (RN) Effective Submarine Taskforce
Communications develop technologies to meet
the challenge of providing undersea communi-
cations, the first steps have been taken towards
another important enabler: achieving submarine
internet protocol (IP) connectivity.

Shift to IP comms
Speaking before the US Subcommittee on
Projection Forces in June, Vice Admiral Charles
Munns, Commander of Naval Submarine
Forces, noted the importance of the shift towards
IP communications.

“The submarine force is leading the conver-
sion effort to IP-based communications. We
will have the first ‘all IP’ ship this summer. IP
communications eliminates point-to-point 
connections and maximises our flexibility in
employing varied communication paths to
achieve the required connectivity,” Vice Adm
Munns said.

The first moves towards achieving submarine
IP connectivity were achieved in 2004 with the
installation of Automated Digital Network Sys-
tems, enabling all submarines to connect to the
Secret Internet Protocol Router Network (SIPR-
NET) via extremely high frequency (EHF) and
UHF transmitters. IP connectivity, which is an
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initial thrust under the USN’s FORCEnet pro-
gramme, also links existing shipboard tactical
and non-tactical networks to the worldwide fleet
and shore network infrastructure.

ViceAdm Munns argued that in light of strate-
gic challenges currently facing the US, the
sensors, communications and analytical capa-
bility of a clandestinely deployed submarine
have become an important part of the “skill set”
needed to confront the situation. In 2004 the
USN employed 27 submarines throughout the
world. These were engaged in lengthy opera-
tional nuclear-powered attack submarine (SSN)
deployments, undertaking ‘Phase Zero’ opera-
tions such as knowledge gathering and

combating narco-terrorism.
While submarines can currently communi-

cate easily and frequently with the joint force,
they cannot do so from all relevant postures,
ViceAdm Munns notes.

“We are experimenting with new 
technologies to provide submarines with com-
munications at higher speeds and increased
depth,” said the vice admiral. “This does not
translate to full bandwidth capacity at all speeds
and all depths. Instead, we are striving for tacti-
cally relevant communications throughout the
submarine’s operating envelope.”

A suite of technologies
At Commander Naval Submarine Forces
(COMNAVSUBFOR) in Norfolk, Virginia, a
range of technical solutions are being examined
to meet submarine communication requirements
in both the short and long term.

“What we are seeing is that there is no silver
bullet. Every technology has its shortfalls and to
make communications at speed and depth avail-
able, there is a handful that we will have to
procure. The system that is then used will
depend on the mission,” said Bob Gurczynski,
director of command, control, communications,
computers and intelligence at COMNAVSUB-
FOR.

Gurczynski and his team are currently work-
ing through 168 different proposals from
industry utilising a broad range of technological
enablers. 

A comprehensive CSD Analysis of Alterna-
tives, examining all the options, is expected to
report in November. While many were seen as
longer-term projects likely to be funded in the
‘next window’of 2012, Gurczynski says they are
aware of the need to develop short-term solu-
tions in the event of conflict with a state with an
operational submarine capability. 

Current testing is focusing on ELF and VHF
acoustic and laser communications solutions to
address the ‘at speed and depth’ requirement, in
particular looking at the advantages of using tac-
tical pagers, buoyant wire antennas and one- and
two-way expendable optically tethered commu-
nication buoys.

In early September tests on the RRK Tech-
nologies-developed Deep Siren expendable
long-range acoustic tactical pager demonstrated
a minimum range of 40 n miles and up to more
than 100 n miles in favourable conditions. The
submarine- or air-launched ‘A-sized’buoy, upon
reaching the surface, deploys a low-frequency
acoustic projector to a preset depth, enabling
reach-forward from the submarine operating
authority via a built-in Iridium antenna. The
pager can then be activated via Iridium and pag-
ing and target cueing messages sent to the
submarine at a data rate of 2.4 kb/s.

Another promising solution is the use of
expendable tethered buoys, which provide data
rates of around 32 kb/s, at all speed and depths.
Gurczynski says due to the size of the systems
being tested, the concept is only seen as viable

The USN will begin trials in 2006 of a two-way
communications buoy developed by a UK industry
team led by Ultra Electronics dubbed the Recoverable
Tethered Optical Fibre (RTOF) buoy
Ultra Electronics; 1123102
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BRIEFING

on ballistic missile submarines, cruise missile
submarines and future Virginia-class SSNs.

A longer-term vision includes the use of dis-
tributed undersea networks, offering the
submarine a network of known underwater
nodes to be used to download large amounts of
information, while remaining at depth. The con-
cept calls for a field of acoustic sensors, UHF
local area network-linked platforms and satcom
buoys. Consideration has also been given to the
use of a swimming communications device,
such as an autonomous underwater vehicle,
which would surface to exchange data via sat-
coms and then return to the host submarine for
download.

However, with operations in Iraq continuing
to drain defence budgets and the recovery from
Hurricane Katrina expected to cost billions of
dollars, the level of funding for all US projects
going forward is uncertain, according to Gur-
czynski.

Technology demonstrator 
The USN will begin trials in 2006 of a two-way
communications buoy developed by a UK
industry team led by Ultra Electronics. Dubbed
the Recoverable Tethered Optical Fibre (RTOF)
buoy, the system is the subject of a joint two-year
Technology Demonstrator Programme (TDP)
between the US Department of Defense and the
UK Ministry of Defence (MoD). The RTOF
buoy has been the subject of development by the
research-and-technology organisation QinetiQ,
the DPA and the UK’s Directorate of Equipment
Capability for more than nine years. 

The system deploys a buoyant 450 mm diam-
eter body from the host submarine, connected by
a high bandwidth fibre-optic tether paid out at
close to zero tension. Once at the surface a sweep
is carried out to detect any hostile radar transmis-
sions, after which high-data-rate (HDR) satcom
exchange takes place between the buoy and the
satellite. Using a fully automated control sys-
tem, the RTOF allows several minutes of HDR
communication before high-speed fully sub-
merged recovery is undertaken, leaving no wake

or plume. For the purpose of the TDP the system
will utilise a UHF satcom array and the latest
Demand Assigned Multiple Access (DAMA)
protocols to enable full duplex HDR communi-
cations from the sea surface. However, Ultra is
also examining super high frequency (SHF) and
EHF payloads.

Ultra claims the RTOF buoy allows for a
repeatable 32 kb/s communication window at 
8 kt from a safe depth; with a full UHF satcom
capability, the system is capable of deployment
at depths greater than 244 m.

Bracegirdle says the RTOF payload could be
extended to include intelligence and surveil-
lance sensors such as visual and imaging
optronics, or electronic-support measures. The
RTOF system is due to be delivered to the USN
in March 2006 with testing aboard a US subma-
rine expected around October 2006. 

The Royal Australian Navy has been briefed
on the RTOF buoy but it was understood the sys-
tem would be too large for the service’s
Collins-class submarine. However, a smaller
version would be feasible and Bracegirdle says
the RTOF TDP will de-risk the principle.

UK-developed solutions
In the UK there are 20 programmes addressing
submarine communication issues – five of
which are completely classified – encompassing
new capabilities and remedies for past interoper-
ability issues as well as some ‘stove-pipe’
deficiencies.

“Whereas current submarine communica-
tions are robust and reliable, cognisance needs to
be taken of the HDR services that will improve
the fighting efficiency of the submarine within a
battlegroup,” Bracegirdle said.

“Strictly speaking, this is part of the Defence
Information Infrastructure project but careful
and selective interpretation is needed for the
submarine flotilla because of the special nature
and high security of submarine communica-
tions.”

Bracegirdle says there needs to be more
coherence between the various projects, and

between US and UK programmes, if the RN is to
achieve its goal of a fully networked data com-
munications service for submarines by 2025. By
the end of September a report, which will act as
the “bible for submarine communications for the
next 20 years”, is expected from Fleet HQ.

Astute-class comms
In August, Kiel-based EADS subsidiary
Hagenuk Marinekommunikation and EADS
Defence & Security Systems were awarded the
contract for the Integrated Information System
(IIS) of the RN Astute-class SSNs. The IIS
system, which was specified, designed and pro-
cured as a holistic system encompassing textual
messaging, data services and all other communi-
cation services, employs conformal racking that
is modular and suitable for upgrade. 

“All of the aspirational capability upgrades
were introduced into the IIS, including
datalinks, new crypto, DAMAsatcom and space
for NEST [the Naval EHF/SHF Satcom Termi-
nal programme]. One-man control was specified
as well as upgrade for IP messages using a prob-
able X.400 wrap,” Bracegirdle said.

“Other attributes are modular design allowing
rapid and cost-effective capability insertion and
further upgrades, all software control, central
computerised system for messaging storage,
handling and distribution. 

“The security accreditation of this system was
a formidable challenge but provisional accredi-
tation shows that the design implementation will
be successful at final test.”

Similar aims are driving the Communications
Coherency for Submarines (CCSM) pro-
gramme, which will provide a new open-
architecture communications office for the UK’s
Trafalgar-class SSNs. Aiming to promote
coherency and more rapid technology insertion
of the Trafalgar-class’s external communica-
tions system, the programme is “not quite going
full steam ahead” because of budgetary
restraints.

Bracegirdle told JDW that the Attack Subma-
rine IPT also has plans for Link 11 integration
with the Trafalgar class but that the programme
has started to lag behind. The implementation of
Link 16 in UK submarines will be facilitated by
Satellite Tactical Data Link, which uses ‘J’series
messaging passed over a satellite bearer.

Under the NEST programme, the MoD has
ordered the USN’s Submarine Multiband High
Data Rate (SubHDR) satellite communications
system for retrofit to the Trafalgar class. Devel-
oped by Raytheon’s Integrated Communications
Systems business unit, SubHDR links sub-
marines to the Global Broadcast Service, the
Milstar satellite constellation and the Defense
Satellite Communication System. This provides
the ability to transmit and receive secure wide-
band multimedia, secure and non-secure internet
access, voice and data traffic, imagery and video
teleconferencing.

A mast-mounted antenna enables submarines
to transmit and receive information by raising

End product: a computer graphic showing how HMS Astute will look at sea BAE Systems; 0560344
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the mast just above the sea surface while the SSN
itself remains submerged at periscope depth.
The SubHDR system consists of a non-penetrat-
ing mast (mounted in the submarine fin) atop,
which is fitted with a multiband antenna and
pedestal (enclosed in a protective radome). This
will replace the current AXP mast.

Bracegirdle says the exact number of Sub-
HDR masts that will be acquired as part of the
continuing US purchase have yet to be deter-
mined. Raytheon has produced SubHDR masts
for the USN’s new Virginia-class submarine.
These masts allow simultaneous communica-
tion at SHF and EHF.

Acoustic comms
developments
Recent advances in high-speed digital computer
technology have led to significant improve-
ments in acoustic communications
(ACOMMS). As part of the CSD programme,
the USN is trialling two ACOMMS systems:
Digital ACOMMS, developed by the Naval
Undersea Warfare Center, Division Newport
and BAE Systems North America; and the
Nautronix NAS-HAIL (Nautronix Acoustic

Subsea-Hydro Acoustic Information Link) orig-
inally developed to provide the Australian
Defence Force with a low-probability-of-inter-
cept (LPI) reliable through-water data
communication system. Both programmes are
considered sufficiently mature to join the opera-
tional submarine forces as part of an Acoustic
Rapid COTS (commercial off-the-shelf) inser-
tion increment from Fiscal Year 2006.

The Digital ACOMMS system has been
proven to deliver a real-time voice and fax
through-water capability using a medium fre-
quency array at ranges of more than 45 km and
achieving a data rate of 2.4 kb/s.

NAS-HAIL is based on an adaptation of
Direct Sequence Spread Spectrum signalling
techniques to provide a robust LPI through-
water communications capability. NAS-HAILis
optimised for the transfer of operational text
messages and data at typical rates of 100
bits/sec. 

The system is also under evaluation in the UK
alongside the Proteus network-enabled capa-
bility multimode digital acoustic modem
developed by QinetiQ, which builds on earlier
work carried out by the former UK Defence
Evaluation and ResearchAgency.

As Bracegirdle summed it up for JDW: “It is

clear that there is a desire to integrate an under-
water platform so that it may become a very
effective part of any future battlegroup. 

The way to undertake this challenge is to
deploy a layered strategy: certainly satcom, per-
haps lasers, tethered buoys, acoustic gateway
buoys, acoustic modems, expendables and oth-
ers, especially VLF world-wide and HF. 

Global maritime and distress methods and
equipment will always be used by the Royal
Navy for search and rescue and support to
yachtsmen. Automated information systems and
voyage data recorders will be used by some.
“And finally, the signalling lantern and visual
signalling flags will always have their uses. Per-
ish the thought that a black ball might not be
displayed at anchor.”

Tony Skinner is a JDW Staff Reporter,
based in London
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TRL Technology has unveiled the latest addi-
tion to its Compact electronic warfare
(EW)/electronic countermeasure (ECM)
System (CES) family of multipurpose
communications equipment.

Displayed for the first time at the Defence
Systems and Equipment International (DSEi)
exhibition in London on 13-16 September, the
CES force-protection range provides a range of
jamming, deception and spectral monitoring
modes in a compact battery powered unit.

Covering the 25 MHz to 2,500 MHz fre-
quency range, the man-portable or vehicle-
mounted system features a software radio-
based architecture, allowing future upgrades as
well as the ability to apply variable, scenario-
dependent waveforms to meet current threats.

TRL Technology Government Systems
Director Matthew Richards told JDW the sys-
tem started life as an EW training tool for the
Swedish armed forces and had since been
deployed operationally with a further country.

However, he was unable to confirm the coun-
tries that operated the system other than to say
“it is in service and it is combat proven”.

Simultaneous jamming
Richards said upgrades and waveform loads can
be applied in the field in minutes with power
capability from 10 W in the manpack applica-
tions to 100 W in vehicle- or fixed-location
applications where greater power is available.
The available waveforms allow jamming of

multiple threats simultaneously.
“This is one of the most flexible systems there

is in terms of what you can do with it,” said
Richards. “It offers a range of jamming wave-
forms and includes a receiver capability which
supports responsive jamming mode upgrade-
ability. ... You can pre-programme the load and
it is also designed for spoofing.”

For manportable deployment, the CES 0512
and CES 0512EF products provide continuous
coverage capability of the 25 MHz to 512 MHz
band, as well as selected banded coverage of the
880 MHz to 1,990 MHz range at power levels of
10 W, compatible with manpack or hand-carry
deployment. In the manpack role, the unit is
mounted in abackpack,giving operators access to
the antennas and control panel on the top face,
while a long mission-life Lithium Ion battery is
mounted below. In order to provide reliability in
hot conditions, forced air cooling is provided.

TRLTechnology said the unit also has synchro-
nisationcapability to support interoperability with
other ESM/ECM equipment.

Once programmed by a mission specialist, the
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N
orsat International has unveiled the
intelligent, ultra-portable GLOBE-
Trekker, which it describes as the
world’s first backpackable broad-
band satellite system. 

Displayed at the Defence Systems and Equip-
ment International exhibition, held in London
on 13-16 September, the GLOBETrekker is a
‘grab-and-go’ system, enabling users to estab-
lish a reliable connection anywhere in the world
on short notice.

Norsat Director of Marketing Pervez Sid-
diqui told JDW the system was ultra-portable,
parachute-friendly and compact enough to be
fitted into small vehicles and helicopters. 

“When you have to go into an area quickly to
respond to an emergency and you need some-
thing that provides a satellite capability for a
reconnaissance or surveillance-type mission,
GLOBETrekker is ideal for that,” Siddiqui said.

The system supports data transmission rates
of up to 4 Mbit/s and is capable of operating on
multiple bands, including the Ku- (standard),
Ka- and X-bands. A separate kit is required for
operation in each of the Ka- and X-bands,
including swappable radio frequency modules
and upper boom arm assembly.

Siddiqui said the design of the system
focused on achieving ultra-portability, usability
and durability.

The system can be assembled in 10 minutes
– although some users had achieved quicker
times – while a graphic display takes the
novice through the steps required to achieve a
satellite link.

“What we are finding is that an increasing
number of users are not signals engineers.
They are guys who have been recruited in to
get the job done and they are more interested
in getting on with the mission rather than
worrying about the satellite link,” Siddiqui
said.

The system’s auto-acquire capability
employs a combination of inputs, including a
beacon detector, built-in spectrum analyser,
modem-carrier lock detector, DVB-S

receiver, compass, GPS and inclinometer. An
advanced algorithm is then used to orient a
motorised three-axis antenna subsystem
towards the desired satellite.

To ensure durability, GLOBETrekker sports
three physical layers of protection: a hard shell
exterior, shock absorbing foam inserts and
shock-mounted baseband. The Sensor Driven
System Manager continuously monitors the
internal environment of the system and auto-
matically counters harsh weather elements. ■

Ultra-portable broadband
satellite system unveiled
TONY SKINNER JDW Staff Reporter
London

TONY SKINNER JDW Staff Reporter
London

● Norsat International has described its new
highly portable GLOBETrekker as the world’s
first backpackable broadband satellite system

● The design of the system focuses on achieving
ultra-portability, usability and durability 

The GLOBETrekker
system supports data
transmission rates of
up to 4 Mbit/s and is
capable of operating
on multiple bands,
including the Ku-
(standard), Ka- and
X-bands 
Norsat; 1116621

The
GLOBETrekker
ultra-portable
backpackable
broadband
satellite system
can operate in
harsh and hostile
conditions 
Norsat; 1116620

TRL presents force-protection
communications equipment
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unit is very simple to operate, running automati-
cally from switch-on. Operator confidence is
enhanced by the provision of comprehensive BIT,
giving warnings such as antenna failure and low
battery level, the company said in a statement.

In the vehicle or fixed location role, the CES’
threat standoff range can be enhanced by the use
of higher transmit powers. 

TRL Technology offers a companion 100 W
booster product, theWBA0512, which integrates
with the CES 0512 to provide the higher power
capability while retaining the flexibility of pro-
gramming and waveform generation associated
with the CES 0512. 

At DSEi the company also showcased the
Detection Trigger and Surveillance modular sur-
veillance system.

Richards said the system, which is designed
primarily for counter-terrorist/insurgent surveil-
lance operations, employs a wide selection of
optical and non-optical sensors designed for
covert deployment, providing a family of colour,
monochrome and thermal imaging cameras. The
equipment can be configured to operate indepen-
dently or systems can be constructed so that
activity sensors automatically cue the cameras,
sending activity reports to the control position. 

“These are cameras that are covert and are low

power. They go to sleep when not in use but the
sensors that are set up around them wake them up
when they are needed,” said Richards.

Communications employ microwave bearers
to provide video dissemination and a VHF com-
munications link for sensor remote control and
reporting.

Also on displayed was the latest evolution of
the top secret ATM (asynchronous transfer mode)
network cryptographic device (the CATAPAN
BID/1550/1) with the development of its Inter-
net Protocol Version 4 (IPv4) (BID/1550/1V2)
designed for installation into any IPv4 network.

CATAPAN units are typically deployed to
protect and secure Ministry of Defence network
implementations throughout the UK and over-
seas. ATM CATAPAN units are already installed in
anumber ofcritical, sensitive links and networks. 

“The design of IP CATAPAN builds on the
proven and reliable chassis of the ATM CATA-
PAN, with minor software and firmware changes
to the human-machine inter-face, plus specialist
IP (Ethernet 10/100 Mbytes BaseF) Line Interface
Modules,” TRLTechnologies said. ■
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HOUSE OF COMMONS

Department of the Clerk of the House

Defence Committee Specialist
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RECRUITMENT

The manportable version of the Compact electronic
warfare/electronic countermeasure System
Patrick Allen/Jane’s; 1150170
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The US Air Force is completing
the worldwide deployment of
more than 280 tactical meteoro-
logical data collection systems,
Iridium Satellite announced on
13 September.

Utilising the Iridium network of
66 low-earth orbiting satellites, the
AN/TMQ-53 Tactical Meteorolog-
ical Observing System (TMOS)
will provide near-real-time mis-
sion-critical weather data to
planners and decision makers. 

A statement from Iridium Satel-
lite described the AN/TMQ-53
TMOS system, with its embedded
Iridium data modem, as an impor-
tant improvement over legacy
tactical weather systems. In the
past, tactical weather systems
employed slower manual tech-

niques to process, encode and
transmit weather observations
from combat weather teams.

“Prior to the fielding of the
AN/TMQ-53, it often took up to 72
hours for a team to establish a
deployed weather network. The
Iridium-based system allows the
teams to start transmitting weather
data from any location on the globe
within an hour of arrival,” the state-
ment said.

The AN/TMQ-53 TMOS con-
sists of a collection of weather
sensors connected to a computer
and Iridium data modem. 

The systems can be deployed as
a stand-alone suite of sensors or a
fully automatic suite in a basic or
enhanced package. In its basic con-
figuration, the systems measure

surface pressure, temperature, dew
point, wind direction and speed,
and liquid precipitation. 

The enhanced package also
measures cloud base/heights/
amounts, vertical visibility, surface
visibility, present weather, precipi-
tation type (liquid, frozen, solid)
and lightning out to 50 n miles.

“The TMOS provides the same
observation capability in the field
as in a base weather station. For the
first time, deployed units have con-

stant, up-to-date information at
their fingertips to support warfight-
ers,” Air Force Weather Agency,
Terrestrial Collection Branch team
chief Captain Barbara Costa said.

A programme developed by
NAL Research Corporation for the
air force reads output from TMOS
and sends it in real-time to a
Department of Defense weather
database via the Non-secure Inter-
net Protocol Router Network. 

Iridium Satellite Executive Vice
President Greg Ewert said: “The
TMOS makes it faster, easier and
safer for combat weather teams to
do their important work of provid-
ing current weather data to
planners and field commanders in
support of their missions around
the world.” ■

US Air Force keeps closer eye on the weather
TONY SKINNER JDW Staff Reporter
London ● The US Air Force’s global

deployment of tactical
meteorological data collection
systems will enhance real-time
mission planning

● The AN/TMQ-53 TMOS is
regarded as a significant
improvement over legacy tactical
weather systems 

RELATED ARTICLE:
Iridium Satellite LLC (jsd.janes.com)
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T
he US military is
expanding the fielding
of a new generation of
command-and-control
capabilities designed to

co-ordinate live combat in a net-
work-centric environment.

Known as Command Post of the
Future (CPOF), the system is see-
ing expanded deployment to US
forces operating in Iraq.

Presenting a system overview
during the recent DARPATech
2005 symposium, US Marine
Corps Major Ryan Patterson, a
programme manager in the
Defense Advanced Research Pro-
jects Agency (DARPA) Advanced
Technology Office, described
CPOF as “a distributed command
and control application that antici-
pates the day when a command
post is not a physical location but a
virtual reality”.

“It creates a collaborative envi-
ronment in which everyone in the

network can follow situations,
share the thoughts and reactions of
the soldiers in that situation and
establish a platform for parallel
planning and execution,” Maj Pat-
terson said.

According to programme par-
ticipants, the CPOF initiative
emerged in 1997 from brainstorm-
ing processes at DARPA. 

“Over the next five years,
DARPA had great success in cre-
ating a distributed, collaborative
command-and-control system,”
said Scott Ganz, principal technol-
ogist for Global InfoTek, a
participating contractor in
CPOF’s early development.

Ganz said that in August 2003
the commander of the 1st Cavalry
Division Major General Peter
Chiarelli, who was acting as the
deputy G-3 at the Pentagon, saw
CPOF in the past three months of
its life cycle at DARPA. 

“He decided that when he took
over the Cav he wanted to take this
system with him to Baghdad as an
experimental system. So in the
next five or six months we fielded
42 of these stations to the 1st Cav-
alry Division and they took those
with them for their year in Bagh-
dad.”

The CPOF system, which was
first deployed in April 2004, con-
sists of three computer screens
with integrated capabilities rang-
ing from three-dimensional
visualisation to a built-in voice-
over-internet protocol system.

“You also have what’s called a
‘shared products area’,” Ganz
said. “And in your shared prod-
ucts area, each user in the system
– whether you’re the C-G, a G-3
planner, the G-6 of the division or
an S-6 in a brigade – if you have a
CPOF station, you have a work
station in the shared products
workspace. 

“Anybody else in the system
can look at your map in real time
and see it, as you’re adding icons
to your map and as you’re work-
ing on it. They can copy
information off of your map and it
will update on your map as they
update it on their map.

“CPOF has two-way integra-
tion with the ABCS [Army Battle

Command System] with the 6.4
pass server,” he added.  “It pulls in
the BFT [Blue Force Tracking]
and FBCB2 [Force XXI Battle
Command Brigade and Below]
feeds. 

“We’re pulling in the MTS
[Movement Tracking System]
feed out of Fort Lee, which shows
the convoys rolling through
Baghdad. We’re also pulling in
the MCS [Maneuver Control Sys-
tem] Lite overlays.”

The CPOF system allows work-
spaces to be personalised by
turning specific feeds on and off
to avoid information overload.

In his DARPATech presenta-
tion Maj Patterson quoted Gen
Chiarelli as praising early CPOF
performance in Iraq, observing: “I
think it is going to have an impact,
not only on the tactics, techniques,
and procedures we use to com-
mand and control ... it is going to
have an impact on the size of our
staffs, what our staffs do. 

“The wargaming process is so
critical to the military decision-
making process, it [CPOF] is
going to change everything we do
and how we fight. I, in 32 years in
the army, have never seen a single
system that will have a greater
impact on our army and our entire
joint force than CPOF.” ■

US expands C2
capabilities for
live combat 
SCOTT GOURLEY JDWCorrespondent
London

Blazepoint has launched a range of rugged computing
solutions, including the T8DR rugged tablet, part of its
ndura series of rugged hardware.

Speaking to JDW at the Defence Systems and Equip-
ment International (DSEi) exhibition held in London from
September 13-16, Blazepoint Director of Defence Sales
Robert Cook said the T8DR ndura rugged tablet PC
offered a “revolutionary new lightweight, ergonomic,
rugged tablet PC ready for use in any network”.

Cook said Blazepoint has worked closely with US manu-
facturers Itronix Corporation, using its “total solutions”
approach to create a product that will withstand the most
extreme environments.

He said the tablet was recently the subject of field tests
with the UK Ministry of Defence, receiving “favourable
acceptance”.

The standard T8DR unit features an Intel Pentium M 1.1
GHz microprocessor, 213 mm TFT SVGA touch screen,
detachable shock-mounted 40 G/byte hard drive, 56K

modem and a 3,600 m A H Lithium-Ion main battery.
“Real-life field use has led to the incorporation of

the latest fuel-cell technology to provide the T8DR with
unparalleled stand-alone use,” Cook said.

Also introduced were the ndura SD50K laptop, a
rugged memory stick, the MetalCell emergency battery, a
new rugged A4 printer, a stealth mouse and, also in con-
junction with Itronix, the GoBook III rugged notebook in
Tempest format.

Cook said there had been a lot of interest in the Metal-
Cell disposable, emergency battery. With a shelf-life of
more than 10 years, the battery is activated by the addi-
tion of salt water (tap water with a spoonful of salt is
sufficient). When filled the batteries provide power to lap-
tops, personal digital assistants, radios, light emitting
diode lamps, life jackets and torches and are designed to
produce 20 hours of power in either continuous or cumu-
lative form.

“Once you have filled up the cells with the salt solution,

you will get
a 20-hour 
battery life but if one hour is all you need, you just tip out
the solution and you still have 19 hours left,” Cook said.

The stealth mouse solves the potential issue of connect-
ing a commercial off-the-shelf mouse to a military
specified notebook or tablet, which could compromise
environmental and electromagnetic compatibility 
protection.

Tony Skinner JDW Staff Reporter, London

● CPOF is a step towards the virtual
reality command post

● The system has already been
fielded with the US 1st Cavalry in
Iraq

The T8DR ndura
rugged tablet PC is
ready for use in any

network
Blazepoint; 1116619

RELATED ARTICLES:
Go to jdw.janes.com for more of this article
US explores net-centric collaboration
processes (jdw.janes.com, 17/08/05)
EUCOM targets communications as
stability tool (jdw.janes.com, 08/06/05)

Rugged PC range withstands harshest environments
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B
arely two years since its establish-
ment, EADS Defence Electronics
(DE), the sensors and avionics
house of European defence
giant EADS, is on course to

become Europe’s leading electronic war-
fare (EW) house. 

Buoyed by the recent award of a contract to
equip thefutureA400M tactical transport
aircraft with DE’s Multicolour Infra-Red
Missile Approach Sensor (MIRAS) mis-
sile warning system, EADS Defence
Electronics Chief Executive Officer and
President Bernhard Gerwert envisages
major growth in EWapplications.

“I am totally convinced of the
vast potential in defence electronics
and in particular EW self-defence
programmes – not just for new plat-
forms, such as the A400M and the
Future Strategic Tanker Aircraft,
but also in the upgrademarket –and
not just for airborne platforms, but
also for land and naval applica-
tions,” Gerwert stressed.

“Defence electronics, and partic-
ularly electronic self-protection
systems,” he said, “is a growing
market because there are emerging
new threats to be encountered and
technology today offers unprece-
dented solutions to the new tasks of
the armed forces and security organisations.”

To address this potential, Gerwert says his vision is to “house all of
EADS’ airborne, naval and land electronic warfare businesses under one
roof to provide the complete EW spectrum and to make DE the EW house
within EADS”.

His aim, he says, is to be able to offer “a complete EW solution to the
customer, alongside DE’s established portfolio of radar and avionics prod-
ucts”.

In addition to the field of EW, Gerwert notes the success of the contract to
supply EADS’TS3D naval radar for the US Deepwater and Littoral Combat
Ship programmes as a validation of this vision, adding that “for this contract
we established an agreement with Lockheed Martin, which has strength-
ened our position in the US. 

“If you take theA400M programme as another example, we are the Level
1 contractor for the military management subsystem and for the defensive
aides sub-system. So we have responsibility for the complete mission man-
agement and EW solution, on the subsystem level, for the aircraft.”

Gerwert says the MIRAS award for theA400M marks a major milestone
in DE’s development strategy. 

“With the MIRAS decision we are now able to broaden our portfolio and
move further on into this prime role for EW systems, said Gerwert.

“Our first goal was to acquire a foothold in the infra-red (IR)-based mis-

sile warner business. Based on that, our next move
for [the A400M] Step 2 [programme] is to come up
with a Directed IR Countermeasures (DIRCM) solu-
tion based on our FLASH programme – we have
already demonstrated a prototype system. It is our
goal to develop a European DIRCM solution. For
this we have co-operative agreements with Thales

and Diehl BGT Defence.” 
However, he noted: “I am not talking only about the

A400M, I am talking about a real DIRCM solution for
the European market and also for other platforms. 

“One of our first customers could be theA400M, but this
will be decided on a national basis. Initially, I expect some

interest from the French, German and Spanish air forces. We
are now not only in both the ultra-violet and IR missile

warner business, and so able to offer
both solutions to the market, but we are
also in the development phase of cut-
ting-edge technology for missile
warner solutions. 

“Further, with our co-operative
agreements with Indra for theALR-
400 radar warning receiver,and with
Thales Optronics for the MIRAS,
together with our successful MILDs
missile warning sensor andcapabili-
ties to build and integrate the
complete EW system, we will in the
future be able to offer our customers
comprehensive EW suites with the
most up-to-date technologies.”

In addition to the EW business,
Gerwert says key successes, such as contracts for the A400M, Deepwater,
Eurofighter (EuroDASS), for the tri-nation Medium Extended Air Defence
System programme (radar transmit/receiver modules), the sensor fusion
upgrade programmefor NATOAirborneWarningandControls (together with
Boeing) and as system integrator for the German Future Infantryman pro-
gramme, reflect significant investment by the DE business unit into core
market segments.

“We invest 5 per cent to 6 per cent of our profits in research and develop-
ment, which is quite high for the European defence market,” Gerwert said.
DE’s goal, therefore, is to cover the high-ened mission critical elements of
future network-enabled solutions, not necessarily all the elements of the
value chain. As such, he says, DE is addressing the global market.

“What has changed is that the customer is asking for procurement solu-
tions and is no longer prepared to invest funding for programme
development. So there is risk, and we have to consider the market needs very
carefully,” he said. 

“We need an international market, and we cannot stick, as was probably
the case in the past, to just a national customer or programme. For example,
I would never have invested in the IR missile warner development 
programme if I believed I would only be able to sell it on the A400M
programme.”

Robin Hughes JDWEuropeEditor, London

“I am totally convinced of
the vast potential in defence

electronics”

INTERVIEW
BERNHARD GERWERT

PRESIDENT AND CHIEF EXECUTIVE OFFICER, EADS DEFENCE ELECTRONICS

EADS to supply A400M
missile sensor - page 6
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