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NASA RQ-4’s Atmospheric Survey

One of NASA’s two Northrop 
Grumman RQ-4 Global Hawks 
(N782NA) has started flights to 
track water vapour in the upper 
atmosphere and help scientists 
understand how greenhouse 
gases affect Earth’s climate.  
The remotely piloted aircraft is 
flying from its NASA Armstrong 
Flight Research Center base 
at Edwards Air Force Base, 
California, in fights for the 
Airborne Tropical Tropopause 
Experiment (ATTREX).  
ATTREX focuses on the transport 
and exchange of greenhouse 
gases in the tropical tropopause 

region.  This is the layer between 
the troposphere, the lowest 
part of the atmosphere, and the 
stratosphere, the layer above it.
The RQ-4’s instruments include 
cloud and water vapour 
sensors, an Aerosol Ice Interface 
Transition Spectrometer and the 
Greenhouse gas Observations in 
the Stratosphere and Troposphere 
(GHOST) sensor.
The fl ights aim to collect data 
about how clouds and ice crystals 
form in the upper atmosphere.  
This will be used to improve global 
models to predict climate change.  
Mark Broadbent

RQ-4 N782NA, one of two Global Hawks used by NASA, is studying water 
vapour in the layer between the tropopause and the stratosphere.  NASA

Zero-Fuel Si2 
Begins Round the 

World Flight

Solar Impulse 2 HB-SIB on the second leg of its round the world fl ight from Muscat in Oman to Ahmedabad, India.  Solar Impulse 

Solar Impulse 2 (Si2), HB-SIB, is 
under way on its journey to become 
the fi rst solar-powered aircraft to 
fl y round the world.  The aircraft 
departed Al Bateen Airport in Abu 
Dhabi on March 9, fl own by project 
co-founder André Borschberg, and 
landed 13 hours later in Muscat, 
Oman.  From there Borschberg’s 
colleague Bertrand Piccard fl ew the 

aircraft to Ahmedabad, India, in a 
16-hour, 790nm (1,465km) fl ight.  
Si2 will travel for 25 fl ight days and in 
12 legs over the fi ve-month journey, 
with Borschberg and Piccard 
taking turns to fl y stages.  They 
will spend several days airborne 
in the aircraft on the longest legs.  
HB-SIB will transit via Varanasi, in 
India, Mandalay in Myanmar and 

Chongqing and Nanjing, China, 
before crossing the Pacifi c via 
Hawaii.  A transcontinental US 
fl ight to New York and an Atlantic 
crossing will precede a fl ight over 
the Mediterranean and a return to 
Abu Dhabi.
HB-SIB is the second Solar 
Impulse aircraft, following the 
prototype HB-SIA which first flew in 

2009 and toured the United States 
in 2013.  Si2 has a 72m (236ft) 
wingspan, wider than Boeing 747-
8’s, and is equipped with more 
than 17,000 photovoltaic cells 
that convert solar energy into 
electricity.  The aircraft doesn’t use 
any fossil fuels.  Lithium batteries 
store the energy to enable Si2 to 
fly at night.  Mark Broadbent
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West Atlantic’s 
Latest 767

West Atlantic has taken delivery of another Boeing 767-232, SE-RLA (c/n 22224, 
formerly N747AX).  This is the Swedish cargo airline’s second 767 and is one of 
three examples that will join its fl eet this year.  Charles Cunliffe
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F-35 Rolls Off Italian Production Line

The fi rst Lockheed Martin F-35 
Lightning II to be assembled away 
from the Fort Worth production line 
was completed on March 12, when 
the fi rst F-35A rolled off the Final 
Assembly and Check Out (FACO) 
facility at Cameri, Italy.  The aircraft, 
AL-1, is one of eight currently being 
assembled at the Cameri FACO and 
is expected to make its maiden fl ight 

later this year.
The FACO is owned by the Italian 
Ministry of Defence and is operated 
by Alenia Aermacchi in conjunction 
with Lockheed Martin, with a 
current workforce of more than 750 
personnel engaged in F-35 aircraft 
and wing production.
The facility will build all Italian F-35A 
and F-35B aircraft and F-35As for 

the Royal Netherlands Air Force.  It 
also has the capacity to produce 
aircraft for delivery to other European 
partners.  In December 2014, it was 
selected by the US Department of 
Defense as the F-35 Lightning II 
Heavy Airframe Maintenance, Repair, 
Overhaul and Upgrade facility for the 
European region.  
The Cameri plant includes 22 

buildings and more than one million 
square feet of covered work space, 
housing 11 assembly stations and 
fi ve maintenance, repair, overhaul 
and upgrade bays.  The facility’s 
fi rst full F-35A wing section was 
recently completed and will soon be 
shipped to Lockheed Martin’s Fort 
Worth F-35 production line for fi nal 
assembly. 

The fi rst F-35 to be completed by the the Final Assembly and Check Out facility at Cameri, Italian Air Force F-35A AL-1, after roll-out from the production line 
on March 12. Lockheed Martin

Kamov Flies Ka-52K Katran

Kamov’s initial Ka-52K shipborne 
helicopter made its fi rst fl ight on 
March 7 from the AAC Progress’ 
Arsenyev airfi eld in eastern Russia.  
This is the fi rst of four development 
aircraft under the 2012 contract 
between AAC Progress and Kamov 
(the design authority that has a 
contract with the Russian ministry 
of defence) valued at 3.396 billion 

roubles.  
The programme has been seriously 
delayed.  The original schedule called 
for the fi rst aircraft to be ready for 
fl ight testing by October 2013.  The 
hold-up has been attributed to the 
constantly changing requirements 
of the end customer, the Russian 
Naval Aviation (RNA), which has led 
to many design alterations.

The Ka-52K, dubbed Katran 
(Dogfi sh) by Kamov, features folding 
rotor blades, shortened forward-
folding stub-wings, newly added 
life-support systems for the crew 
members, emergency fl otation gear, 
strengthened undercarriage and 
extensive anti-corrosion treatment of 
the fuselage.  It retains the weapons 
control system and the ordnance 

of its land-based predecessor.  In 
the future, the Ka-52K is slated to 
receive a new fi re control radar and 
be equipped with Kh-35 anti-ship 
missiles.  That weapon has already 
been carried on the innermost 
wing pylon of the second Ka-52 
prototype, serial 062, which has also 
been used to test and evaluate the 
Katran’s forward-folding wing design 
and the rearwards-folding rotors.
The contract for 32 production-
standard Ka-52Ks was signed on 
April 8, 2014 between the Russian 
MoD and AAC Progress.  These were 
originally intended to be operated 
off the two Mistral-class amphibious 
assault, command and power 
projection ships built by STX at Saint-
Nazaire in France.  Each of these 
ships can carry up to eight Ka-52Ks 
in addition to eight more Ka-27/29s.  
After the French MoD’s refusal to 
hand over the fi rst ship, Vladivostok, 
in late 2014 due to the tensions 
around the crisis in Ukraine, the 
fi rst production-standard Ka-52Ks 
set to be delivered to the RNA 
are most likely to be fi elded with a 
newly formed shore-based attack 
helicopter squadron at Elizovo on 
the Kamchatka Peninsula, assigned 
to the Pacifi c Fleet.  Alexander Mladenov 

The Ka-52K prototype 062, 
modifi ed at Kamov with folding 
rotor blades, shortened forward-
folding stub-wings and capable 
of carrying the Kh-35 anti-ship 
missile.  Russian Helicopters via 
Alexander Mladenov 
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Say Hello to the H160
T

he launch of the Airbus 
Helicopters’ H160 
(project name X4) is the 
culmination of over five 
years of development.  
This new medium-class 
twin-engine airframe has 
been positioned to directly 
take on AgustaWestland’s 
highly successful AW139.  

Since the Italian cab’s launch, it had been 
steadily taking orders away from the EC155 
and Dauphin family of examples, something the 
H160 has been tasked to reverse.

X4 to H160
At the Paris Air Show in June 2011, Lutz 
Bertling, Eurocopter’s then chief executive 

officer, said that the first X4 would be 
delivered in 2016 and would feature 
technology readiness level (TRL 6) systems, 
meaning that they had been ground tested.  
A second version, due in 2020, would 
incorporate systems that were only at the 
feasibility stage (TRL 2).  He said that this 
version would, “completely change the 
way of flying”, in that the pilot would hardly 
recognise the cockpit of the new machine.

So the plans were ambitious.  An artist’s 
impression at the time showed small side-
control sticks with a central consul between 
the pilots.  Audio information would have been 
in 3-D which would have meant virtual sound 
around the cockpit.  The concept was to 
incorporate a large windscreen with ‘highway-
to-the-sky’ symbology inferred, together with 

Airbus 
Helicopters 
unveiled its 

all-new H160 
medium-twin at 
this year’s Heli-

Expo in Orlando.  
By Andrew 

Drwiega

Above: The Fenestron-covered tail rotor is the largest  
of any on an Airbus Helicopter and has been ‘double  

canted’ to a 12° angle to improve anti-torque control.  Airbus Helicopters
Opposite top: Beautiful lines are found all over the H160.  Airbus Helicopters

Opposite middle:  The cockpit arrangement on the H160 mock-up at Heli Expo 2015 is considerably 
different to the original concept of the X4 programme.  Andrew Drwiega

H160 KNOWN  
PERFORMANCE DATA

Weight 5.5 to 6 tons

Speed (cruise) 160kts (296km/h)

Hover (OGE) 5,000ft (1,524m)

Range 450nm (242km)
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Say Hello to the H160
a much-reduced central instrument panel.

That has not been delivered right now, but 
what was shown at Heli-Expo was just the 
first stage in the H160’s lifespan.

“Lessons were learned from the NH90 project,” 
said Airbus Helicopters Chief Executive Officer, 
Guillaume Faury, during the unveiling of a full-
scale model of the H160 at this year’s Heli-Expo in 
Orlando, Florida.  The H160 is very much viewed 
as a driver of change for the company, following 
new processes introduced recently because 
of the organisation’s alignment with the parent 
Airbus Group.  “It is the first new product born 
purely from Airbus Helicopters [which replaced 
the Eurocopter brand last year].  The H160 is the 
first to feature a fully composite airframe.  The 
NH90 was, of course, the first military aircraft 
to do this.  The H160 is also equipped with the 
Helionix avionics suite, claimed as the first to be 
designed by a helicopter manufacturer specifically 
for helicopter operations [this also features on the 
H145T2 and H175].”

“We had the concept phase from 2011 to 
2013.  In 2013 we reviewed the programme 
and the product positioning.  Now the first 
flight of the H160 will occur later this year and 
it will enter into service in 2018,” said Faury.  
“We have put the customer first and we want 
availability, readiness and reliability from our 
helicopters from day one.”

Automotive Influence
Faury told the assembled crowd at the 
unveiling that the H160 represented a new 
way of developing helicopters with techniques 
borrowed from the automotive industry as 
well as from the parent Group (he joined 
Peugeot Citroën Automobiles in April 2009 
and two months later was appointed to the 
managing board in charge of engineering 
and manufacturing, becoming executive 
vice president for research and development 
in September 2010, although he was at 
Eurocopter until 2008).  “For us it is a driver 
of change for the company.  There are new 
processes and new ways of testing the H160, 
internally called helicopter zeros (HC0s).  The 
first, System HC0, is a ‘test bench’ designed to 
test all of the H160’s systems while the second, 
the Dynamic HC0 is everything functioning 
together for the first time – engines, gearbox, 
rotors and systems – but all on the ground 
in a new €10 million facility at the company’s 
base at Marignane, France”.  The first of these 
Dynamic HC0 tests was due to take place by 
the end of March.

Breakthroughs
The main rotor blade design is striking and 
futuristic.  It is born of Airbus Helicopters’ 
Blue Edge technology which, the company 
claims, provides a 50% (3dB) noise reduction 
(on the EC155) as well as an increase in 
payload of up to 100kg (220lb).

The Fenestron-covered tail rotor 
immediately makes an impression as it is the 
largest of any on an Airbus Helicopter and 
has been ‘double canted’ to a 12° angle, 
which improves anti-torque control.  The 
down-swept ‘biplane’ stabiliser is staggered to 
improve low-speed manoeuvring by reducing 
the aerodynamic effects.

There is an electrical undercarriage that 
contributes to increased payload as well as 
simplifying overall aircraft maintenance, and is 
also considered to be lighter and safer than a 
hydraulic system.

“All of these give a new flight experience 
with low vibration, high speed and comfort.  
It is a breakthrough in the helicopter 
industry,” exclaimed Faury.

Arrano Supremo
Just before Heli-Expo, Airbus Helicopters 
announced the H160 would be powered solely 
by Safran Turbomeca’s new engine, the Arrano 
(meaning Eagle – all engine names have links 
to the Pyrenees mountains).  Initially the H160 
would have been offered with a choice of 
two engine types, the other being the Pratt & 
Whitney Canada PW210.  However, the original 
power requirement for the H160 was raised 
by 10% and Turbomeca was able to scale the 
engine upwards so it will eventually deliver 
between 1,100 and 1,300 shp/820 to 970kW (in 
contrast to the PW210’s 1,000 shp/746kW).

Based on the Tech 800 engine technology 
demonstrator, which was initiated in 2008 as 
part of the European Clean Sky initiative, the 
Arrano was identified by Turbomeca as suitable 
for the X4 project in 2012 and was selected 
for further development.  “The main target 
was the reduction of fuel consumption for the 
new helicopter,” said Patrick Moncoutié, Vice 
President of Turbomeca’s Arrano programme.  
He expects the eventual reduction to be in 

the region of 10-15% – a cost saver for the 
operator as well as increasing its range.

Turbomeca has also had to speed up its 
development as the first flight of the H160 is 
planned later this year whereas the engine’s 
delivery timeline was aimed at mid-2016.  
Moncoutié said they had shaved six months 
off the schedule to meet with the Airbus 
Helicopter first flight deadline.

The Arrano will be available for the first 
Dynamic HC0, promised Moncoutié.  “We are 
then targeting certification for the end of 2017 in 
order to be ready for entry into service of the H160 
in 2018, as announced by Airbus Helicopter.”

Three H160 prototypes are being built – PT1, 
PT2 and PT3 - together with a preproduction 
version, PS01.  But the dynamic testing 
conducted on the HC0 test beds should give 
the flight-test programme a good leap ahead 
when it begins later in the year, compared with 
previous new launches such as the H175.  With 
this in mind, Faury states that the company is 
looking to an immediate availability figure of 
around 95%.  Now that will be impressive.
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Made  
in India

T
he most anticipated topic 
ahead of this year’s Aero 
India show involved the 
126-aircraft Medium 
Multi-Role Combat 
Aircraft (MMRCA) tender.  
There is still no contract in 
place despite the Indian 
Ministry of Defence’s 
selection of the Dassault 

Rafale on January 31, 2012.
Speculation before the show suggested that 

India may choose another type and renegade 
on its selection of the Rafale.  Russia has 
actively proposed another batch of Su-30MKI 
Flankers, and in January 2015 Russian defence 
minister Sergei Shoygu visited India.

During the show most of the doubts were 
dispelled most vigorously by Chief of the Air 

The tenth Aero India  
exhibition took place at 
Yelahanka Air Force  
Station near Bangalore 
during the third week of 
February.  A number of 
new aircraft types were  
on display as Piotr  
Butowski discovered
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Staff, Air Chief Marshal Arup Raha: “Rafale 
won the MMRCA tender and we don’t have 
a Plan B as of now.  We are only working 
on Plan A”.  Commenting on the idea of 
buying further Su-30MKIs instead of Rafales, 
Raha said: “They [the MMRCA and Su-30] 
complement each other but do not replace 
each other,” adding later that India already has 
enough Su-30 fighters.

Raha said that groups of the Contract 
Negotiation Committee (CNC) completed 
their work having discussed maintenance, 
offset and transfer of technology, but some 
issues concerning contractual obligations 
and responsibility for the manufacture of 108 
Rafales in India still remain to be settled.

Doubt was further dispelled during the 
week after the show when the French Defence 
Minister Jean-Yves Le Drian arrived in New 

Delhi to try to settle the doubts and to promote 
the Rafale contract.  Indian Prime Minister 
Narendra Modi’s planned visit to France in April 
may herald a contract signing or at least an 
announcement.

Eighteen Rafales for the first squadron, 
based at Ambala Air Force Station, are to be 
delivered by Dassault Aviation directly from 
France within 36 months from a contract 
signature.  The remaining 108 aircraft, destined 
for five more squadrons (plus a possible 
63 optional aircraft) are to be licence built 
by Hindustan Aeronautics Ltd (HAL) from 
components supplied by Dassault.

Like the current licensed production of the 
Su-30MKI the licence-built Rafale fighters 
will be assembled in three so-called phases.  
Aircraft in phase one will be delivered to HAL in 
large components for assembly while the two 

subsequent phases will involve incrementally 
smaller elements delivered by Dassault with 
increasing contributions from HAL.

According to Raha, the Indian Air Force 
(IAF) currently has 35 fighter squadrons.  To 
accomplish the task of increasing them to 42 
by 2022, efficient introduction of the MMRCA 
and Tejas LCA is necessary.

Three Rafales arrived at Aero India; one was 
placed on static display and two participated in 
flight displays.

Series Production
India’s first series production Tejas Light 
Combat Aircraft (LCA) LA-5001 (c/n SP-
1) made its Aero India debut.  The aircraft 
first flew on October 1, 2014, with Air 
Commodore K A Muthana at the controls.  It 
was officially handed over to the Indian Air 

Main image: Indian Air Force  
Su-30MKI, serial number SB-318, took  
part in the flying display. All images Piotr Butowski
Left: Tejas KH-2013 gave a spirited display  
at this year’s Aero India. 
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Force in a ceremony at Bangalore on January 
17, 2015 attended by Defence Minister 
Manohar Parrikar.  At the ceremony HAL’s 
chairman at the time, R K Tyagi, said the 
company would produce six Tejas fighters in 
Fiscal Year 2015-2016, which ends in March 
2016, eight in 2016-2017 and 16 per year 
from 2017-2018.

However, at an Aero India press 
conference, Air Chief Marshal Raha said that 
SP-1 and SP-2 (which was expected to be 
delivered in March) still do not meet the IOC-
2 (initial operational clearance) requirements 
and only aircraft SP-3 onwards will be 
produced to a consistent specification ready 
to enter service.

As a reminder, the Tejas was granted its 
IOC on January 10, 2011 but requirements 
were changed and the IOC-2 clearance 
was received on December 20, 2013.  Final 
operational clearance (FOC) should be 
achieved in December 2015, according to 
the Aeronautical Development Agency (ADA).  
Most trials are complete, but air refuelling, 
gun tests, integration of a supersonic drop 
tank, integration of high-speed low-drag 
bombs, beyond visual range and close-air-
combat missiles, envelope expansion to 
higher angles-of-attack and g limits must be 
certified to achieve FOC.  

Since the maiden flight of the Tejas 
prototype TD-1, on January 4, 2001, 16 
aircraft have been involved in the flight 
test programme.  These comprised two 
technology demonstrators (TD-1 and TD-
2), three fighter and two trainer prototype 
vehicles (PV-1, PV-2, PV-3, PV-5 and PV-6), 
seven from the initial limited series production 
batch (LSP-1 through LSP-5, LSP-7 and LSP-
8) and two naval prototypes (NP-1 and NP-2).  
By this year’s show the entire 16-aircraft fleet 
had made 2,800 flights, nearly 800 more than 
the previous 2013 show and with no aircraft 
losses.

The Indian Air Force ordered 40 production 
series LCA aircraft (20 in 2006 and 20 in 2010) 
– all will be Mk1s.  The first 20 will be built to 
IOC-2 standards and will form No.45 Squadron 
at Sulur Air Force Station near Coimbatore.  

The squadron’s stand-up process will be 
completed by FY2017-2018.  The follow-on 20 
aircraft must meet FOC requirements and will 
form a squadron at Kayathar Air Force Station 
near Tuticorin.  A further four squadrons will be 
equipped with the Mk2 version.

The Tejas Mk2 will be fitted with modern 
sensors, including an active electronically 
scanned array radar and an electronic 
countermeasures suite.  New interfaces will 
enable carriage of new types of ordnance.  
Navigation system and the cockpit will be 
upgraded.  Systems will be replaced: the 
Mk2 will be fitted with an on-board oxygen 
generator system (in lieu of a conventional 
oxygen system) and a retractable  
refuelling probe.  

The Mk2 fuselage will be lengthened by 
500mm (1.6ft) to 13.7m (45ft) versus the 13.2m 
(43.3ft) of the Mk1 version, and the GE-F404-
IN20 engine rated at 19,000lb (84.5kN) will be 
replaced by the more powerful GE-F414-INS6 
rated at 22,000lb (97.8kN).  The fuselage 
extension will help to accommodate new 
sensors and an increased fuel capacity. The 
first Mk2 will fly in 2017-2018.
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Naval LCA
A second debut at the show was made by 
the naval LCA carrier-based fighter prototype 
(c/n NP-2) which made its maiden flight at 
Bangalore on February 7.  The first prototype 
(c/n NP-1), a two-seat version, first flew on 
April 27, 2012.

The most crucial test events of the trials 
will be take-offs and landings on a carrier 
deck mock-up built at the Shore-based Test 
Facility (SBTF) in Goa.  Prototype NP-1 took 
off from the ski jump in Goa for the first time on 
December 20, 2014, and the first landing made 
with the arrestor hook is scheduled for the 
middle of this year.

The Short Take-Off But Arrested Recovery 
(STOBAR) aircraft has specific requirements 
and caused many design problems, particularly 
with the landing gear that is totally different 
to the land-based version.  The naval version 
must withstand landing with a sink rate of 
7.1m/sec versus 3m/sec for the air force 
variant (23ft/sec versus 9.8ft/sec).

Integrating Leading Edge Vortex Controllers 
(LEVCON) into the flight control system was 
another challenge.  The initial version of the 
naval LCA proved heavier than planned, so in 
December 2009 a decision was taken that the 
initial version would not be used on the front line.

Six Mk1 aircraft were ordered.  These were 
used for tests, pilot training and in the design 
of the Mk2: the whole construction of which 
will be revised to optimise the structural design, 
weight and to improve aerodynamics.

The new landing gear will weigh 200-250kg 
(440-550lb) less, and be capable of carrying 
the aircraft’s heavier take-off weight with the 
more powerful GE-F414-INS6 engine.

Other Tejas aircraft took part in the show: 
KH-2002 (c/n LSP-2), loaded with ordnance 
including the indigenous Astra Mk1 air-to-air 
missile, was on static display, and KH-2013 
(c/n LSP-3) and KH-2018 (c/n LSP-8) made 
alternate flying displays.

Su-30MKI with BRAHMOS
Deliveries of Su-30MKI Flankers to the Indian 
Air Force (IAF) have continued since 2002 
with the most recent order for 42 Flankers on 

December 24, 2012, bringing the total number 
of Su-30MKIs ordered by the IAF to 272.  
By February 2015 200 had been accepted, 
including 50 received directly from Russia and 
150 from the HAL production line at Nasik.  On 
the eve of the exhibition Irkut announced it 
would complete delivery of assembly kits for all 
fighters ordered by the end of the year.  Their 
assembly at HAL, Nasik may last until 2018.

Negotiations about a comprehensive 
upgrade of India’s Su-30MKI fighters, 
commonly but unofficially called the Super 30, 
have been ongoing for several years.  Systems 
included in the upgrade are new mission 
computers, sensors including the radar, a new 

head-up display and cockpit displays.  Russia 
submitted its proposals a long time ago and 
awaits a decision from the Indian Government.

After many years of announcements, it 
seems the Su-30MKI will be armed with the 
BRAHMOS-A missile.  During Aero India 2015, 
HAL officially handed over the first Flanker 
upgraded to carry the missile.  The BRAHMOS 
is being developed and manufactured by 
BrahMos Aerospace, a joint venture between 
the Defence Research and Development 
Organisation (DRDO) and Russian company 
NPO Mashinostroyeniya.

According to BrahMos Aerospace CEO, 
Sudhir Mishra, the aircraft on static display, 

Above: The third Light Combat Helicopter technology demonstrator (c/n TD-3) made its maiden flight 
on November 12, 2014 and made its debut appearance at this year’s Aero India.
Far left: HAL claims that initial operational capability of the Light Combat Helicopter will be declared 
in the autumn of 2015.  
Middle (from top): The BRAHMOS-NG missile made its Aero India debut this year: the air-launched 
version is 6m long, has a launch weight of 1,400kg and a reported maximum airspeed of Mach 3.3;  
A BRAHMOS-A missile under an Su-30MKI ‘Flanker’ was on display at Aero India;  Tejas KH-2002 
(c/n TD-2) was on display with a dummy version of the DRDO Astra Mk1 beyond visual range air-to-
air missile;  The DRDO announced at Aero India 2015 that the A330 had been selected as the new 
airborne early warning and control aircraft for the Indian Air Force.
Below: India’s first series-production Tejas Light Combat Aircraft (LCA) LA-5001 (c/n SP-1) made its 
public debut at this year’s show.
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with a BRAHMOS missile mounted, had 
successfully completed ground vibration tests 
and wind tunnel-based missile separation tests 
with success.  The aircraft will make the � rst 
� ights carrying a test vehicle missile and then a 
real missile will be mounted.  A release without 
igniting the engine will follow before the � nal 
live � ring test at Chandipur range.

One of the Russian of� cials told AIR 
International: “The � rst � ight is planned for 
March 2015; that may slip a month, but it will 
certainly be this year.” The IAF wants to buy 
216 BRAHMOS-A missiles with which to arm 
42 Su-30MKI � ghters.

BRAHMOS-NG
Debuting at Aero India 2015 was the new 
generation BRAHMOS-NG missile, until 
recently called the BRAHMOS-M mini: a 
smaller weapon with a new design.

The air-launched version of the BRAHMOS-
NG measures 6m (19.7ft) long with a launch 
weight of 1,400kg (3,086lb) compared to 
the existing missile which measures 8.5m 
(27.9ft) long and weighs 2,550kg (5,622lb).  Its 
maximum airspeed is Mach 3.3, the current 
BRAHMOS missile is Mach 2.8, but its range 
remains unchanged at 300km (186 miles) 

on a high � ight pro� le.  The aerodynamic 
con� guration will be the same apart from a 
two-plane wing (the current BRAHMOS missile 
uses a cruciform wing).  The Su-30MKI will 
be capable of carrying three missiles, and the 
MiG-29K and FGFA will carry two BRAHMOS-
NG missiles.  Currently the BRAHMOS-NG 
awaits governmental clearance.

Light Combat Helicopter
Also on static display was the third Light 
Combat Helicopter, a technology demonstrator 
(c/n TD-3) which made its maiden test � ight 
on November 12, 2014, piloted by Unni Pillai, 
HAL’s chief test pilot assisted by Hari Nair.  By 
that point earlier prototypes TD-1 and TD-2 
had completed 390 � ights logging 280 hours.  
The fourth helicopter TD-4, � tted with a full 
suite of mission systems including the targeting 
system and armament, is in the � nal stage of 
assembly.  HAL claims that the type’s IOC will 
be declared in the autumn of 2015.  To date the 
entire LCH programme has been funded by 
HAL, but the Indian Army has issued a letter of 
intent (LoI) for 114 LCHs and 65 for the IAF.  

Light Combat Helicopter TD-3 featured a 
new shape of lifting wing (previously a straight 
beam for carrying ordnance), and a slightly 

shortened forward fuselage to reduce vibration.
The LCH’s targeting system and armaments 

are the same as those used by the Rudra: the 
combat version of the Dhruv in service with 
the Indian Army.  These comprise the Elbit 
COMPASS day-night capable opto-electronic 
turret and a helmet-mounted target acquisition 
system coupled to the cannon.

Armament comprises the French Giat THL20 
rotating turret armed with a Nexter M621 
20mm cannon, four 12-tube 70mm (2.75 inch) 
rocket launchers made by Belgian company 
Forges de Zeebruges, and four MBDA 
Mistral-2 air-to-air missiles.

Initial anti-tank ordnance will be Israel 
Aerospace Industries Lahat laser-homing 
anti-tank missiles and later the new Indian 
Helina (Helicopter Nag) missile, a variant of the 
present Nag missile with a range increased 
from 4km (2.5 miles) to 7km (4.4 miles).

Airborne Early Warning
Back in July 2008, India ordered three Embraer 
EMB 145i aircraft, modi� ed in accordance 
with its requirements.  Embraer had previously 
supplied EMB 145 AEW&C aircraft to the air 
forces of Brazil, Mexico and Greece.  India’s 
aircraft differ from the earlier models.  India’s 
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aircraft are equipped with an air refuelling 
probe, more powerful electric generators to 
power the mission systems, and more ef� cient 
cooling systems.

The EMB 145i is � tted with indigenous 
mission systems developed and built by the 
Bangalore-based Defence Research and 
Development Organization (DRDO) and the 
Centre for Airborne Systems (CABS).  The 
EMB 145i is � tted with two active electronically 
scanned array early warning radars (a primary 
system and a back-up built in) and systems for 
command and control, signal and electronic 
intelligence, and satellite communication and 
electronic countermeasures.

The � rst EMB 145i, registered KW3555, 
arrived at the DRDO facility on August 22, 
2012.  Its mission systems have been installed 
and once � ight trials are complete it will be 
delivered to the IAF in September 2015.  The 
second aircraft, KW3556, will be accepted by 
the air force by the end of this year.  The third 
aircraft is expected to arrive at Bangalore in 
the middle of 2015 and will be retained by the 
CABS for research on upgrades.  India expects 
foreign orders for its system; the � rst potential 
customer has been disclosed as Indonesia, 
others are Brazil, Malaysia, Oman, and the 
United Arab Emirates.

India’s EMB 145i is the nation’s � rst small 

AEW&C aircraft.  In March 2004 the Indian Air 
Force ordered three large Russian Il-76MD-
90s, � tted with the Israeli ELW-2090 mission 
system, which entered service between 2009 
and 2011.  A follow-on contract for two more of 
the aircraft is being negotiated.

The IAF intends to buy four more large 
AEW&C aircraft using a Western type 
identi� ed by the DRDO at this year’s show 
as the Airbus A330, � tted with a 10m (32ft) 
radome above the fuselage, housing an 
indigenous mission system.  The Airbus 330 is 
the obvious platform for the AEW&C role after 
the IAF selected the A330 MRTT as its 
latest air refuelling aircraft.

Above: Tejas naval prototype 3002 (c/n NP-2) 
was on display at this year’s show, and featured 
Leading Edge Vortex Controllers (Far right) and a 
tail hook (Right).
Opposite top: India’s second EMB 145i, KW-3556, 
will be accepted by the Indian Air Force by the 
end of this year.
Main image: Indian Air Force Su-30MKI, serial 
number SB-413, took part in the fl ying display.
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Japan Coast Guard EC225s
Airbus Helicopters Japan has 
delivered an EC225 LP Super 
Puma helicopter to the Japan Coast 
Guard to replace one destroyed 
during the 2011 earthquake.  The 
delivery of this latest helicopter was 
announced on March 2 and is the 
last of three EC225s ordered in July 
2011.  The earlier pair was delivered 
in 2014 and the fi nal example brings 
the JCG fl eet to fi ve EC225s and 
three AS332 L1 helicopters.

The last EC225 was also the 
3,000th helicopter delivered from 
the manufacturer’s Japanese facility 
since it opened in 1971.  “We are 
very honoured that our helicopters 
are operated by JCG, one of the 
world’s leading maritime security 
organisations, and contributing 
to life-saving and enforcement 
missions,” noted Stephane Ginoux, 
Managing Director of Airbus 
Helicopters Japan.  Nigel Pittaway

The third Japan Coast Guard EC225LP, JA691A/MH691, during its formal 
hand-over ceremony on January 16.  Airbus Helicopters/Chikako Hirano

US Ebola Relief Helicopters 
Return from West Africa

A US Army UH-60L Black Hawk from 2-501st AVN is loaded onto the 
Military Sealift Command RoRo vessel MV Cape Race (T-AKR 9960), while 
berthed at the Liberian National Port Authority’s Port of Buchanan, Liberia, 
on February 16.  The ship transported US Army helicopters back home 
after supporting the response to the Ebola outbreak in West Africa. 
Sgt 1st Class Mary Rose Mittlesteadt/US Army

New JSTARS Competitor
Lockheed Martin, Raytheon and L-3 
Communications have announced 
they will team to produce an aircraft 
for the US Air Force’s E-8C JSTARS 
(Joint Standoff Targeting and Attack 
Radar System) recapitalization 
programme.  While they did not 
specify which airframe they will use, 
previously they had been considering 
a version of the Bombardier E-11A, 

currently used for high-altitude 
communications relay missions.  
Competitors for the recapitalization 
programme include Boeing with a 
modifi ed 737-700 airframe, Northrop 
Grumman using the Gulfstream 
G550 airframe and a Gulfstream 
team using the G650 airframe and 
a Sierra Nevada integrated sensor 
package.  David C Isby

Romanian 
Fighting 
Falcons
Romania’s fi rst F-16s will be 
delivered before the end of 
2016.  Defence minister, Mircea 
Dusa announced on February 9 
that six of 12 F-16s have already 
been upgraded.  
Initial pilot and technician training 
has been completed in Portugal.  
Advanced training will take 
place in the US.  Infrastructure 
is being upgraded at Fetesti 
air base to accommodate the 
F-16s.  Of the 12 aircraft, nine 
are being acquired from surplus 
Portuguese Air Force stocks, 
while the remaining three are 
former US Air Force examples.  
David C Isby

Ghana Confi rms Super 
Tucano and Z-9 Orders
Ghana’s President John Dramani 
Mahama has confi rmed the 
Ghana Air Force will receive four 
new Harbin Z-9 helicopters from 
China plus fi ve new Embraer 
Super Tucano light attack and 
trainer aircraft from Brazil.  
These acquisitions, plus Mi-17 
helicopters and an additional 
C295 transport, were announced 
in November last year but exact 

numbers were not given.  
Mahama, speaking at the Ghana 
military’s headquarters in Accra on 
February 13, said the Z-9s would 
be delivered in June this year.  
The new aircraft will be used for 
training, peace support and combat 
operations – one of Ghana’s current 
two C295s is being used on behalf 
of the United Nations-led Minusma 
mission in Mali.  Guy Martin

The Netherlands 
Orders Eight F-35As
Dutch Parliament gave its approval 
to buy eight Lockheed Martin 
F-35A Lightning IIs for the Royal 
Netherlands Air Force (RNLAF) 
on February 26.  The clearance 
paved the way for the Dutch 
Ministry of Defence (MoD) to sign a 
consolidated procurement request 
(CPR) during the spring meeting of 
the JSF Executive Steering Board, 
to be held on March 26.  This 
year’s acquisition is part of a total 
requirement for at least 37 F-35As 
for the RNLAF, which should see 
a further four CPRs covering the 
acquisition of 27 more F-35s by 
2019.  The RNLAF took delivery of 
its fi rst two F-35As (F-001/AN-01 
and F-002/AN-02) in 2013.  Both 
aircraft will operate from Edwards 

Air Force Base, California, for 
the next four years as part of the 
multi-national Operational Test and 
Evaluation (OT&E) programme.
The eight aircraft ordered (F-003/
AN-03 to F-010/AN-10) will be 
produced as part of Low-Rate Initial 
Production lot 11 and are scheduled 
for delivery in 2019.  Current plans 
envisage that six F-35As from 
this batch will be assembled by 
Lockheed Martin in Fort Worth for 
initial delivery to the international 
Pilot Training Centre (PTC) at Luke 
Air Force Base, Arizona, while the 
other two should join 322 Squadron 
at Leeuwarden Air Base towards 
the end of 2019 after assembly in 
Cameri, Italy.  
Kees van der Mark

Australia Trains 
Reaper Crews   
Australian Parliamentary Secretary 
to the Minister of Defence, Darren 
Chester, announced on February 23 
that RAAF crews had commenced 
training aircrew and support staff on 
the General Atomics MQ-9 Reaper 
in the United States.  Although 
the RAAF does not yet have a 
formal project to acquire an armed 
UAS, Chester said the training 
programme was a cost-effective 
method to increase the Australian 
Defence Force’s understanding of 
complex UAS systems.
“It would be remiss of Australia not to 
continue to develop our knowledge 
of this technology to ensure we are 
able to gain the greatest benefi t from 
unmanned aerial systems and the 
best protection for our troops on future 
operations,” he said.  Nigel Pittaway
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Fifteen’s 100th Anniversary 
Colours

B-52H Re-engining Proposed
The US Air Force has renewed 
its long-standing interest in re-
engining its B-52H Stratofortress 
bombers, despite the current 
funding problems and investment 
in a new manned bomber design.  
The USAF is still planning on 
keeping its B-52Hs operational 
until about 2040, but is concerned 
at rising maintenance and per-hour 
fl ight costs.  
Following Global Strike Command’s 
Lieutenant General Stephen Wilson 
announcement of the renewed 
interest in October, a range of 

options are being considered.  
These include a public-private 
ownership partnership that 
would allow the engines to pay 
for themselves with savings they 
generate.  Previous proposals had 
focused on re-engining the B-52H 
with four Rolls-Royce RB211 
engines, while current suggestions 
are for a version of the Pratt & 
Whitney F117 engine.  There have 
also been unspecifi ed options 
considered that would retain the 
B-52H’s current eight-engine 
confi guration.  David C Isby

Paramount and Motor Sich 
Team for Helicopter Upgrades
South Africa’s Paramount Group and 
Ukraine’s Motor Sich have signed a 
Memorandum of Understanding 
(MoU) to collaborate on producing 
and modernising helicopters and 
aviation engineering components.  
The agreement, signed at IDEX 
2015 in Abu Dhabi on February 24, 
commits the two companies to look 
at transferring technologies relating 
to rotary platforms, Paramount said.  
The company’s business division, 
Paramount Advanced Technologies 
(formerly Advanced Technologies 
and Engineering – ATE), will be most 
involved in the collaboration as it 

produces the Super Hind attack 
helicopter and composite rotor 
blades for the Mi-24 and Mi-17. 
“We have had a long-standing 
working relationship over many 
years with Motor Sich and this 
agreement takes our collaboration 
to the next level.  We have 
known for some time that there 
are areas of unique synergies 
between our companies, 
so today’s signing marks a 
commitment to enhancing our 
level of collaboration,” Paramount 
Group Executive Chairman Ivor 
Ichikowitz said.  Guy Martin

Tornado GR4 ZA461 of No.XV(R) Squadron, in special markings for the unit’s 
100th anniversary during a training sortie on March 2, the day before the new 

colours were unveiled.  The unit was formed on March 1, 1915, at Farnborough, 
Hampshire.  Sgt Peter George/Royal Air Force

1 
UPGRADED IL-38N 
TO BE DELIVERED
An upgraded Ilyushin 
Il-38N May maritime 
patrol aircraft will be 
among 30 new combat 
aircraft delivered to Russia’s 
Eastern Military District in 2015.  
Others – including transfers, new 
construction and upgrades – will 
include Sukhoi Su-24 Fencer 
bombers, Sukhoi Su-30SM Flanker-C 
fi ghters, Sukhoi Su-25SM Frogfoot 
attack aircraft and MiG-31BM 
Foxhound interceptors.  David C Isby

5 
TU-160 BACKFIRES TO BE 
UPGRADED THIS YEAR
Five Tupolev Tu-160 Backfi re bombers 
and nine Tu-22M Blinder bombers will 
be overhauled and upgraded by the 
Gorbunov aircraft factory in Kazan 
in 2015 and returned to service with 
Long Range Aviation.  David C Isby 

5 
SU-25SMS TO 
DEPLOY 
TO KYRGYZSTAN

Five upgraded Russian 
Air Force Sukhoi 

Su-25SM attack aircraft will 
deploy to the Russian air base 

at Kant in the Kyrgyz Republic later 
this year following enhancements 
made by the 121st Aviation Repair 
Factory at Kubinka.  About 200 Su-
25s in 14 squadrons are currently 
operational and all will be brought 
up to Su-25SM confi guration.  David 
C Isby

71 
MI-17-V5S FOR INDIA
The final deliveries from an order 
for 71 Mi-17V-5 Hip helicopters 
for the Indian Air Force will take 
place by the end of 2015.  The 
helicopters were ordered from the 
Kazan helicopter plant, in 2012.  
David C Isby

 NEWS 
BY 

NUMBERS

A Royal Air Force Voyager KC2 refuels two RAF Tornado GR4s on March 4 over 
Iraq during operations against ISIL.  The RAF has continued to carry out air 
strikes in Iraq as part of Operation Shader since last October.  In addition to the 
GR4s, Hellfi re-armed RAF Reapers are also being used to target ISIL militants 
in the country.  SSgt Perry Aston/US Air Force

Voyager and Tornados Over Iraq
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Flying White House, 
the Sixty Whisky & Warthogs

Boeing Aerospace 
Operations received a $52.8 
million add-on to a previously 
awarded contract for the 
Avionics Modernisation 
Program (AMP) Phase II for 
the US Air Force’s two VC-
25A presidential aircraft.

The VC-25As are military 
versions of the Boeing 
747-200B and are used 
interchangeably.  The radio 
call sign Air Force One 
applies when the president is 
on board and the term is also 
used loosely to refer to the 
aircraft in general.

Announced on March 4, the 
contract covers engineering 
services to manufacture, 
install and test a sample of 
a new avionics suite.  Work 
will be performed at Boeing’s 
Oklahoma City, Oklahoma 
facility, and is speci� ed to be 
complete by May 30, 2018.

This upgrade to the 
existing � ying White House 
comes just weeks after the 
Pentagon announced the 
selection of the Boeing 747-
8 to replace the VC-25A as 
the next presidential aircraft.  
This was hardly news.  Air 
Force Secretary Deborah Lee 
James was merely stating 
the obvious when she said, 
“The Boeing 747-8 is the 
only aircraft manufactured 
in the United States [that], 
when fully missionised, meets 
the necessary capabilities 
established to execute the 
presidential support mission.”

A generation ago, the 

Military Of� ce of the White 
House established the 
ongoing requirement that the 
chief executive’s aircraft have 
four engines and rejected 
the Boeing 747-400 because 
it has a � ight crew of only 
two (as is standard among 
airlines).  The Japanese prime 
minister and South Korean 
president travel in 747-400s 
that they borrow from their 
countries’ � ag carriers.

While avionics 
improvements will be needed 
on the VC-25A throughout 
its service life, it’s less clear 
whether the Pentagon will 
request initial funding for a 
new presidential aircraft in its 
FY2016 budget request – or 
why one is needed.  There 
appears to be no issue of 
structural fatigue with the 
VC-25As.  As of 2009, the 
last year for which � gures 
were released, each VC-25A 
had � own a total of about 
6,500 hours and was logging 
around 450 hours per year.  A 
Boeing 747-200B airliner of 
the same vintage operated by 
a commercial carrier, kept in 
the air far more often, would 
have 60,000 hours and would 
have made many more take-
offs and landings.

Sixty Whisky
What the Pentagon bills 
as the US Air Force’s new 
Combat Rescue Helicopter 
(CRH) – and critics call old 
wine in new bottles – now 

has a military designation.  
The CRH is now designated 
the HH-60W and troops are 
calling it the ‘Sixty Whisky’.  
Sikorsky has received initial 
contracts as part of a $7.9 
billion programme for 112 
airframes to replace the HH-
60G Pave Hawk.

The air force plans to 
conduct the � rst test � ight 
of the Sixty Whisky in 2019 
as a step toward � elding an 
operational aircraft in 2021 and 
reaching full-rate production 
by 2023, Pentagon of� cials 
say.  AIR International tried to 
contact of� cials to ask why it 
will take six years to � eld an 
aircraft that is, after all, derived 
from an established design – it 
is a kissing cousin to the US 
Army’s UH-60M Black Hawk 
as well as the HH-60G it will 
replace – but no one could be 
made available for an interview 

to meet our press deadline.
The HH-60W is being 

built with T700-GE-
701D turboshaft engines, 
composite wide-chord main 
rotor blades and corrosion-
resistant structures, Pentagon 
of� cials said in a press 
release.  The HH-60W will 
introduce four-colour, multi-
function displays and a new 
mission computer system 
designed to link all the 
avionics together.

“It will have extra internal 
fuel capacity so we won’t 
need the cumbersome extra 
tanks inside the fuselage 
that make the HH-60G so 
uncomfortable,” retired 
Colonel Ken Pribyla told 
AIR International.  Pribyla 
is president of the Air 
Rescue Association and was 
previously a key � gure in HH-
60G procurement.  “I like the 

by Robert F Dorr

Giving the American president a 
new aircraft while working to im-
prove the current Air Force One is 
a low-profi le move that appears to 

have aroused no controversy in Washington.
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Flying White House, 
the Sixty Whisky & Warthogs

fact that the Sixty Whisky will 
have a revised rotor system 
and a composite tail boom.  
But the combat search 
and rescue [CSAR] mission 
demands range, capacity 
and survivability.  Few of my 
rescue buddies believe the 
HH-60W is the best solution.”

Pribyla and other CSAR 
thinkers would prefer a more 
robust helicopter, such as the 
AgustaWestland AW101 or 
a missionized version of the 
CV-22 Osprey.  The HH-60W 
selection was made without 
a competitive contest.  Some 
critics say that the clout 
wielded by the Connecticut 
congressional delegation 
was a factor in the HH-60W 
selection.

Sikorsky (which 
is headquartered in 
Connecticut) is also supplying 
the US Army with half a 

dozen UH-60M Black Hawks 
that will replace existing UH-
60Ls, so the L models can 
be transferred to the air force 
and modi� ed to HH-60G 
standard.  This arrangement 
is considered an attrition 
replacement to � ll out the 
HH-60G inventory.

What to do about 
the Warthogs
Debate over the future of the 
A-10C Thunderbolt II fleet 
continues in Washington.  
Official Pentagon policy is 
that the US Air Force must 
reluctantly put its Warthogs 
to pasture as an essential 
economy move dictated by 
the budget process known 
as sequestration.  Although 
Congress has explicitly 
prohibited retiring the A-10, 
at least until after debate 

over the budget for FY2016 
which begins October 
1, the Pentagon, with 
congressional authorization, 
has quietly moved 18 (with 
the possibility of another 18) 
A-10s from frontline duty to 
back-up aircraft inventory 
status.

Air Combat Command 
boss General Hawk Carlisle 
acknowledged recently that 
no plan exists to replace the 
A-10.  A week-long meeting 
of top generals focused on 
close air support failed to 
produce a consensus that 
the F-35A Lightning II Joint 
Strike Fighter can effectively 
support ground troops.  More 
recently, the Pentagon was 
forced to announce further 
delays in development of the 
cannon for the F-35, which 
now will be cleared for use no 
earlier than 2019.

Fade the Herk

The US Air Force retired its 
oldest C-130 Hercules aircraft 
on March 3, an airframe that 
began its career as a C-130E 
tactical airlifter.

The HC-130P Combat 
King (serial number 62-
1863) and nicknamed 
‘Iron Horse’ made its final 
flight from Moody Air 
Force Base, Georgia to the 
boneyard at Davis-Monthan 
Air Force Base, Arizona.  
The much-used Hercules 
had accumulated 27,533 
airframe hours.

In the process of 
converting to the next-
generation HC-130J Combat 
King II, Moody’s 23rd Wing 
was scheduled to retire its 
next oldest HC-130P 
(serial number 65-0982) 
in June.

This upgrade to the existing fl ying White House comes just weeks after the Pentagon announced the 
selection of the Boeing 747-8 to replace the VC-25A as the next presidential aircraft.  Ian Harding
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An 81st Fighter Squadron Embraer A-29B Super Tucano 13-2004, the fourth aircraft delivered, undertaking the fi rst sortie 
with an Afghan Air Force (AAF) pilot from Moody Air Force Base, Georgia, on March 5.  The aircraft is one of 20 that will 
be delivered to Moody for AAF pilot training, on completion of which all 20 will be handed over to the AAF. 
Senior Airman Ryan Callaghan/US Air Force

Afghan Student Flies 
A-29B at Moody

The fi rst Japan Maritime Self-Defense Force Airborne Mine Counter Measures MCH-101, 8656, during a test fl ight on 
January 20.  The helicopter was delivered on February 27.  AgustaWestland

Airborne Mine Counter Measures MCH-101

Chinese 
Fighters for 
Argentina?
Purchase of a batch of 14-20 
Chinese fi ghters for the Argentine 
Air Force was discussed during 
the visit to China by Argentina’s 
President, Christina Fernandez 
de Kirchner on February 3-6.  
Intergovernmental working 
groups have been set up to 
investigate the acquisition.  
The types being considered 
are either Chenghu FC-1/JF-17 
or J-10 fighters.  An Argentine 
technical delegation will travel 
to China in the near future.  
David C Isby

Belgium, the Netherlands and 
Luxembourg (BeNeLux) will share 
their airspace surveillance by 
maintaining a single quick reaction 
alert (QRA) for the entire BeNeLux 
airspace starting in late 2016.  An 
agreement on this shared QRA 
was signed by the three nations on 
March 4.
Luxembourg does not have an 
air force of its own and relies on 

Belgium for airspace surveillance.  
The new situation will see pairs of 
F-16s from the Royal Netherlands 
Air Force (RNLAF) and the Belgian 
Air Component (BAC) taking turns in 
QRA duties, fl ying from their home 
bases at Leeuwarden or Volkel in 
the Netherlands and Kleine Brogel 
or Florennes in Belgium.  The jets 
will be scrambled to intercept 
unidentifi ed civil or military aircraft in 

the combined Belgian-Dutch area 
of responsibility.  The combined 
QRA allows both air forces to free 
aircraft and personnel for other 
commitments.  As from 2024, 
when the Netherlands will have 
a projected fl eet of 37 Lockheed 
Martin F-35A Lightning IIs, this will 
allow the RNLAF to deploy nine 
instead of fi ve combat ready pilots 
in an international deployment 

abroad, thus doubling the number 
of missions that can be fl own.
On the same day, Belgium and 
the Netherlands also agreed that 
CH-47D/F Chinook and AS532U2 
Cougar Mk 2 helicopters of 
the Dutch Defence Helicopter 
Command (DHC) can be called 
upon to assist in extinguishing 
large wildfires in Belgium.  Kees 

van der Mark

BeNeLux QRA

Avro 748 
Replacement 
Delayed?
The Indian Air Force’s long-standing 
requirement for 56 aircraft to 
replace its Avro 748 twin-turboprop 
transports has been delayed.  Only 
one bidder, Airbus Defense and 
Space with the C295, responded 
to   the May 2013 tender for a 
current foreign design that would 
be produced at a new private-
sector facility to be erected in 
India.  Sixteen of these were to be 
built in Europe and 40 assembled 
by India’s Tata Advanced Systems 
Industries in Hyderabad.  
However, India’s Defence Acquisition 
Council did not authorize the 
procurement during its February 
28 meeting, reportedly refl ecting 
concern at the lack of competition 
and opposition by supporters of 
India’s Hindustan Aircraft Limited 
which has delayed the programme’s 
authorization.  David C Isby

Iraqi Lasta-95s in Combat
The Iraqi Air Force has used its 
Serbian-built Lasta-95 armed 
trainers in combat against ISIL 
insurgents, it was reported on 

February 15.  The Iraqis have 
received 20 of these aircraft, 
delivered between June 2010 and 
July 2011.  David C Isby

Ethiopian Mi-35s to Deploy to South Sudan
Ethiopia is sending three Mil Mi-35 
Hind-F attack helicopters to South 
Sudan.  Plans for the deployment 
were announced on February 4.  
They will reinforce Ethiopian 

peacekeeping efforts there and 
provide escort for the three Sir Lankan 
Air Force Mil Mi-17H Hip helicopters 
that are already fl ying transport 
missions for the UN.  David C Isby



Please send all news correspondence to...airnews@keypublishing.com 19Please send all news correspondence to...airnews@keypublishing.com 19Please send all news correspondence to...airnews@keypublishing.com 19AI.04.15

Military

Piaggio P.1HH Hammerhead 
Prototype 001 unmanned aerial 
system takes off for its maiden 
fl ight from Trapani-Birgi Air 
Base on December 22 last year.  
Piaggio Aerospace

Piaggio’s HammerHead Flies

Piaggio Aerospace has fl own the 
prototype of its P180 Avanti-based 
P.1HH HammerHead medium-
altitude long-endurance (MALE) 
UAS.  Revealing the milestone at 
the IDEX conference in Abu Dhabi 
on February 24, the company said 
the vehicle had made its fi rst fl ight 
in December 2014 from the Italian 

Air Force’s Trapani Birgi Air Base.  
During the fl ight, Prototype 001 
fl ew over the Mediterranean at 
“a signifi cant range of speed and 
altitude”, the company said.   
Prototype 001 is representative of 
the fi nal aerodynamic confi guration 
of the P1.HH.  Differences from 
the HammerHead technology 

demonstrator that fl ew at the 
end of 2013 include an extended 
main wingspan and new on-board 
control systems.
Project Pilot Sergio Paloni, who 
led the fl ight crew, said: “We are 
very pleased with the result of the 
maiden fl ight.  The aerial vehicle was 
seamlessly operated remotely with 

no fl aws experienced.  We were also 
able to gather signifi cant data which 
will enable us to forge ahead with our 
ambitious development roadmap.” 
The Italian Air Force is the launch 
customer for the HammerHead.  
It has ordered six, plus three 
ground systems, for delivery in 
2016.  Mike Jerram

Australia Trains 
Growler Crews
The fi rst fi ve RAAF aircrew marked 
completion of their EA-18G Growler 
training at a ceremony in the US 
on February 27.  The crews had 
trained with Electronic Attack 
Squadron 129 (VAQ-129) ‘Vikings’, 
the Growler Fleet Replacement 
Squadron, at Naval Air Station 
Whidbey Island, Washington.
The offi cers will be assigned to 
US Navy expeditionary units as 

exchange postings for two years 
to build up operational experience.  
Australia has 12 EA-18Gs on order, 
with the fi rst to be delivered in 2017.
“Training with CVWP (Electronic 
Attack Wing, US Pacifi c Fleet) is 
essential to our ability to establish 
a credible AEA (airborne electronic 
attack) capability,” said Wg Cdr 
Paul Jarvis, acting director, EA-18G 
Growler Transition.  Nigel Pittaway

Karakoram 
Eagle 
Commissioned
The Pakistan Air Force held a 
commissioning ceremony on 
February 26 for the ZDK-03 
Karakoram Eagle AEW&C aircraft 
at Masroor Air Base near Karachi.  
The ZDK-03 is a variant of the 
Shaanxi Y-8F600, reportedly 
equipped with a Chinese-
manufactured AESA radar.
The aircraft will be operated by No.4 
Squadron at Masroor.  Nigel Pittaway

Italian 
F-35 Plan
Italy has reaffi rmed its plan to 
procure 90 Lockheed Martin 
F-35 Joint Strike Fighters, despite 
extensive political opposition, it 
was announced on February 17.  
This followed the designation of 
the Alenia Aermacchi facility at 
Cameri, near Novara, as a major 
maintenance hub for European-
based F-35s, including US aircraft.  
This facility is currently involved in 
F-35 fabrication, including wing 
assemblies.  David C Isby

F-14 Tomcat 
Upgrade
Iran has enhanced the air-to-
ground combat capabilities of 
its remaining Grumman F-14A 
Tomcat fi ghters.  The upgrade, 
carried out at the Ishfahan 
overhaul facility, includes a 
new indigenous radar, plus the 
capability to use unspecifi ed 
air-to-surface missiles and 
improved bombing capability.  
Despite continuing sanctions 
preventing spares being 
supplied to Iran, the country 
has managed to keep the type 
airworthy, although it is not 
known how many survive from 
the original 79.  David C Isby

KC-30A Progress
The RAAF’s Airbus KC-30A Multi-
Role Tanker Transport will be fully 
operational by the end of 2015, 
according to the Commander of 
the RAAF Air Mobility Group, Air 
Commodore Warren McDonald, 
speaking on February 25.  
McDonald said an airworthiness 
board meeting in March is 
expected to grant a special 
flight permit to allow operational 
clearance of the aerial refuelling 
boom system to begin, following 
the conclusion of a remediation 
and certification programme in 
Spain last year.
Initial focus wil l be on clearance 

of the KC-30A as a receiver and 
trials with Australia’s Boeing 
E-7A Wedgetail AEW&C aircraft 
wil l follow.  McDonald also said 
discussions were to be held with 
Singapore in early March, with a 
view to clearing the boom with 
RSAF Boeing F-15SG Eagle 
and Lockheed Martin F-16C/D 
Fighting Falcons.
Trials in the United States with the 
Lockheed Martin F-35A will be 
conducted at Edwards Air Force 
Base in July.  Shortly after the 
Avalon air show, the Australian 
Government announced that the 
KC-30A had been removed from the 

Projects of Concern list, following 
effective remediation work.
“Resolution of this issue 
completes the remediation of 
all activities identified in the 
project’s remediation plan and 
accordingly it has been removed 
from the list,” acting CEO of 
Australia’s Defence Materiel 
Organisation, Harry Dunstall said 
on March 6.  “This is a great 
example of the effectiveness of 
the Projects of Concern process 
in remediating troubled projects.”  
Final Operating Capability is 
planned for the end of 2015.  
Nigel Pittaway
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Milestone Deployments 
for the E-2D and the SH-60F

Carrier Airborne Early 
Warning Squadron 125 (VAW-
125) ‘Tigertails’, based at 
Naval Station Norfolk, is the 
navy’s � rst operational E-2D 
squadron and is deployed 
with Carrier Air Wing 1 (CVW-
1) on the Theodore Roosevelt.

Also deploying with CVW-1 
is Helicopter Antisubmarine 
Squadron 11 (HS-11) ‘Dragon 
Slayers’, the navy’s last 
squadron to be equipped 
with the SH-60F.  The 
squadron also operates the 
HH-60H combat search and 
rescue variant, which equips 
two reserve helicopter sea 
combat squadrons (HSCs) 
scheduled to be shut down in 
2016 (see below).

Upon return from 
deployment, HS-11 will 
move from Naval Air Station 
Jacksonville, Florida, to 
Norfolk and will be re-
designated as an HSC 
squadron as it trades its SH-
60Fs for new Sikorsky-built 
MH-60S Seahawks.

The Northrop Grumman-
built E-2Ds with VAW-125 
will be one component of 
the carrier strike group’s 
new Navy Integrated Fire 
Capability-Counter Air (NIFC-
CA) system, the others being 
the Aegis Combat System 
and Standard SM-6 surface-
to-air missile on cruisers and 
destroyers.  NIFC-CA extends 
a carrier strike group’s range 
and accuracy at which it can 
counter cruise missiles and 
aircraft.

According to Lt Cdr Reagan 

Lauritzen, a spokeswoman 
for commander, Naval Air 
Forces, Theodore Roosevelt 
will arrive at its new 
homeport, Naval Air Station 
North Island, California, after 
completing its deployment to 
the Mediterranean Sea and 
Persian Gulf.

“The aircraft carrier’s 
change in homeport is 
part of the three-carrier 
shift involving USS Ronald 
Reagan and USS George 
Washington,” she said.  
“Theodore Roosevelt will 
move to San Diego and will 
serve as a US Third Fleet 
rotational carrier.”

Ronald Reagan will replace 
George Washington as the 
forward-deployed carrier in 
Japan.  George Washington 
will enter the Newport News 
Shipbuilding shipyard, 
Virginia, for a three-year 
refuelling and comprehensive 
overhaul.

Special Ops 
Squadrons Cut
The navy has directed the 
deactivation next year of 
its two reserve helicopter 
squadrons dedicated to 
support the US Special 
Operations Command.

In a February 17 internal 
directive, the navy said it will 
deactivate Helicopter Sea 
Combat Squadron 84 (HSC-
84) ‘Red Wolves’, based 
at Norfolk Naval Station 
and HSC-85 ‘Firehawks’, 
stationed at NAS North 

Island, by March 31, 2016.
HSC-84 and HSC-85 

rotated detachments of HH-
60H Seahawk helicopters 
to the Middle East, mostly 
Iraq, beginning in 2003 for 
Operation Iraqi Freedom.  
They mainly supported the 
insertion and extraction of 
special operations forces, 
including navy SEALs.

In its directive, the navy 
noted that it will “maintain 
the ability to provide limited 
support with active-duty 
[HSC squadrons] based on 
existing general-purpose 
force requirements.”

The cuts will allow the 
service to retire its inventory 
of HH-60H helicopters if it so 
desires and leave only one 
reserve Seahawk squadron.

The two squadrons carried 
on the legacy of Helicopter 
Light Attack Squadron 3 
(HAL-3), which was formed 
from detachments of 
Helicopter Combat Support 
Squadron 1 (then HC-1) in 
the Mekong River delta in 
Vietnam in 1967 to support 
r iverine forces and SEALs.  
After the Vietnam War, in 
1976 the navy formed two 
reserve squadrons, HAL-
4 and HAL-5, to retain the 
capabilities of HAL-3.

In 1989, HAL-4 was 
re-designated Helicopter 
Combat Support Squadron 
Special 4 (HCS-4) and 
participated in Operation 
Desert Storm, being re-
designated HSC-84 in 2006.

HAL-5 became HCS-5 

in 1988 and also served 
in Desert Storm, but was 
deactivated in 2006.  
However, in 2011, a separate 
unit, HSC-85, was given the 
role of special operations 
support and adopted the 
legacy of HCS-5.

F-35B Sea 
Trial to Precede IOC
The US Marine Corps’ F-35B 
Lightning II Joint Strike 
Fighter will go through its 

by Rick Burgess

When the aircraft carrier USS Theodore Roosevelt got 
under way on March 9, 2015 from Norfolk, Virginia, it 
was carrying the Northrop Grumman E-2D Advanced 
Hawkeye early warning aircraft for its fi rst operational 

deployment and the Sikorsky SH-60F version of the Seahawk 
helicopter for its last.
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� rst operational test at sea 
before its scheduled initial 
operational capability (IOC) 
in July.

The short-take-off/
vertical landing F-35B will 
go through Operational Test 
Phase One (OT I) onboard 
the amphibious assault ship 
USS Wasp (LHD 1) this 
spring, said Lorraine Martin, 
Executive Vice President and 
general manager of the F-35 
programme for Lockheed 
Martin, the aircraft’s 

manufacturer.
Before the � rst operational 

F-35B unit, Marine Fighter 
Attack Squadron 121 (VMFA-
121) is ready, the Block 
2B software for the F-35B 
needs to be certi� ed for � eet 
release.  The F-35 Integrated 
Test Force is conducting � nal 
weapons separation tests for 
the Block 2B software.

The regional mapping 
component of the software 
for the squadron’s upcoming 
deployment to Japan is 

still being � nalised, Martin 
said.  The primary mission of 
VMFA-121 at IOC will be day 
and night close air support.

Eight of VMFA-121’s 
F-35Bs have received 
upgrades, including lightning 
protection, from the Fleet 
Readiness Center at Marine 
Corps Air Station Cherry 
Point, North Carolina.  Two 
others are receiving the 
upgrades at the Air Logistics 
Center at Hill Air Force Base 
in Ogden, Utah.

The US Navy’s F-35C 
carrier variant will also 
return to sea this year, with 
Developmental Test Phase 
Two (DT II) scheduled for 
the third quarter, probably 
in August, onboard the 
aircraft carrier USS Dwight D 
Eisenhower.  Developmental 
Test Phase Three will be 
conducted during the third 
quarter of 2016.

IOC for the F-35C is 
scheduled for the third 
quarter of 2018.

The F-35 Integrated Test Force is conducting fi nal weapons 
separation tests for the Block 2B software using all three variants 

of the JSF.  F-35A AF-04 is shown taking off from Edwards Air 
Force Base in California loaded with four 500lb GBU-12 laser-
guided bombs and two AIM-9X Sidewinder air-to-air missiles.  

Richard VanderMeulen
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CS300 Flies

O
ver 2,000 Bombardier 
employees, 
company board 
members, suppliers 
and customers 
braved -20oC (-4oF) 
temperatures at the 
company’s Mirabel 
facility for the � rst 
� ight by the initial 

CS300 � ight test aircraft, C-FFDK (s/n 55001).
The aircraft departed the freezing Quebec 

air� eld at 11:00 Eastern Standard Time on 
February 27, after a one-day delay due to 
inclement weather.  It returned at 15:58 EST, 
having reached 41,000ft (12,497m) and 255 
knots (470km/h) during the � ight.

Captain Andris Litavniks, the pilot in 
command (assisted by co-pilot Christophe 
Marchand and � ight test engineers Anthony 
Dunne and Mark Metivet), commented: “It was 
an absolute privilege to � y the � rst � ight of the 
CS300 and I’m absolutely ecstatic with how 

well it handled.  It’s a pilot’s aircraft and handled 
exactly as predicted by the simulation.”

The CS300 is the second, larger variant of the 
Canadian company’s single-aisle CSeries and is 
designed for 130 -160 passengers, depending 
on the cabin layout.  The � rst variant, the CS100, 
which � ew in September 2013, seats between 
100 and 125 people. 

Forward Step
The � ight was a welcome milestone for 
Bombardier given the delays that have beset the 
CSeries.  The CS100 initially was due to enter 
commercial service in 2013, but development 
hold-ups delayed its maiden � ight until 
September 16 that year.  

Bombardier’s target of certifying and 
delivering the CS100 within a year of the � rst 
� ight was further pushed back when the � ve 
CS100 � ight test vehicles (FTVs) were grounded 
for four months last summer.  The move 
followed an uncontained engine failure on FTV-1 
during a May 2014 ground test, which damaged 

that aircraft’s wing and fuselage. 
The delays have increased the CSeries 

development costs to $5.4 billion, according 
to Bombardier’s fourth-quarter earnings, 
representing a $1 billion increase in a year.  The 
company has halted work on its Learjet 85 to 
free resources for the CSeries.  More cash was 
generated by an equity offering in February that 
raised $868 million, and a debt offering that 
yielded $2.25 billion.

There have also been management 
reshuf� es.  Former United Technologies 
Corporation Aerospace boss Alain Bellemare 
was appointed Bombardier President and Chief 
Executive Of� cer in February, replacing Pierre 
Beaudoin, who is now Executive Chairman.

Against this turbulent backdrop, � ying the 
CS300 was not only a step forward in that 
variant’s development, but also an event that 
Bombardier will hope boosts con� dence 
among investors and customers about the 
programme as a whole.  

The � rst � ight, combined with the CS100 
FTVs having now logged more than 1,000 
� ying hours – the latter resumed testing last 
September – has increased optimism among 
Bombardier executives.  “We are reaching an 
in� ection point where � nally we are getting 
momentum and soon we’ll be able to go to 
market,” Bellemare said after C-FFDK’s � ight.

Market Position
The CSeries family has amassed 243 � rm 
orders since its 2008 launch.  The CS300 
accounts for 180 and the CS100 for 63.  
Republic Airways Holdings, Korean Air, AirBaltic 
and SaudiGulf Airlines will be among the 
CS300’s operators.  Lessors, such as Ilyushin 
Finance, Lease Corporation International and 
Macquarie AirFinance have also signed up.  
CS100 operators will include Gulf Air, Swiss 
International Air Lines and the UK start-up 
Odyssey Airlines, which is planning to use the 

Bombardier says its CSeries has been given 
fresh impetus by the CS300’s fi rst fl ight.  

Mark Broadbent reports
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CS300 SPECIFICATIONS
Wingspan: 115.1ft (35.1m)

Wing area: 1,209ft2 (112.3m2)

Length: 127ft (38.7m)

Height: 37.8ft (11.5m)

Fuselage diameter: 12.2ft (3.7m)

Maximum take-off weight: 144,000lb 
(65,317kg)

Maximum landing weight: 127,000lb 
(57,606kg)

Maximum payload: 40,900lb (18,552kg)

Take-off fi eld length: 5,000ft (1,524m)

Landing fi eld length: 4,750ft (1,448m)

Engines: 2 x Pratt & Whitney PurePower 
PW1521Gs (each 21,000lb/93.4kN) or 

PW1524Gs (23,300lb/103.6kN)

Maximum cruise speed (at FL370): Mach 
0.82 (470kts, 871km/h)

Normal cruise speed (at FL370): Mach 0.78 
(447kts, 829km/h)

Range (with standard 135 passengers): 
2,950 nautical miles (5,463km)

Passengers: 145 or 160 in high-density 
cabin layout

Cargo volume: 1,116ft3 (31.6m3)
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CS300 Flies
aircraft on all business-class services from 
London City.

As yet, there is no con� rmed launch 
operator for either the CS100 or the CS300.  
Braathens Aviation in Sweden was due to be 
the � rst CS100 user, but it pulled out from that 
last summer (though it kept its order for � ve 
CS100s and � ve CS300s).  Rob Dewar, the 
Vice-President of the CSeries, said in March that 
Bombardier is in advanced discussions with 
potential launch operators.

Market Position
The CSeries is the � rst Bombardier aircraft 
outside the company’s traditional niches of 
regional jets, turboprops and corporate jets.  
And in developing a single-aisle narrowbody, the 
Canadian company has moved onto Airbus and 
Boeing’s turf.

When the CSeries was launched seven 
years ago it was the only type in the single-aisle 
market segment offering double-digit fuel burn 

and emissions savings, thanks to its use of new-
generation Pratt & Whitney PurePower engines.  

Some analysts contend that Airbus and 
Boeing’s decisions to launch the A320neo and 
737 MAX families with similar new powerplants 
have negated Bombardier’s � rst-mover 
advantage.  Wendell Perkins, a senior portfolio 
manager with Manulife Asset Management, 
told Reuters that Bombardier’s “opportunity to 
reshape the market has probably been lost”.

Bombardier’s � rm CSeries orders total 
certainly pale against Airbus’ 3,621 neos and 
Boeing’s 2,452 MAXes.  But the focus by some 
media outlets on these statistics obscures the 
fact that in its 100-149-seat segment of the 
narrowbody market, the CSeries has actually 
outsold its direct competitors.  Against the 243 
CSeries, by mid-March Airbus had sold 43 
A319neos and Boeing 65 737 MAX 7s. 

The pace of CSeries orders has also picked 
up.  Last year 61 were sold, the most in any year 
since its launch.  That was nearly double the 34 
units shifted in 2013, a number that was itself up 
from the 15 jets sold in 2012.  

Bombardier is con� dent this trend will 
continue, despite the competition.  “We continue 
to see increased interest from all over the world 
and as our performance targets are validated, 
we expect the enthusiasm for the CSeries 
to grow even more,” said Mike Arcamone, 
Bombardier Commercial Aircraft President.

The manufacturer is promising the CSeries 
will burn 20% less fuel and emissions and 
offer a 15% reduction in cash operating costs 
per seat on current single-aisle types.  The 
two variants share the same Pratt & Whitney 
PurePower engines, aluminium-lithium 
construction and Rockwell Collins cockpit 
avionics.  The only major structural difference is 
that the CS300 is 12.1ft (3.6m) longer than the 
CS100; both variants have the same wingspan, 
wing area and width.

Bombardier says the CS300’s extra length 
gives operators the opportunity to customise 
their seating con� guration.  They can choose 
from four different options: 130 seats in a 

dual-class layout 
(with 34in/863mm 
seat pitch), 135 
in single-class 

(32in/812mm pitch), 
150 in high-density single-
class (30in/762mm pitch) 

or 160 in what the company calls an “extra 
capacity” layout with 28in (711mm) pitch.

Testing Hours
Industry analysts AirInsight said in their March 
monthly update on CSeries testing that the 
test � eet accumulated 160 hours over the 
previous month.  Their report said: “It seems 
the programme is now at last developing the 
momentum observers have been waiting for.  
Adding the CS300 should help boost monthly 
hours.  The � eet needs to be running around 
165-170 hours per month to hit 2,400 hours 
by or in October.”

That is the total � gure Bombardier says is 
needed to complete the CSeries’ testing and 
certi� cation.  The company isn’t committing 
to speci� c dates about when the CS100 will 
achieve those milestones, but Rob Dewar said 
the company is “con� dent” it will meet them in 
the second half of the year.  

The CS300’s service entry is scheduled 
for approximately six months after the 
CS100’s, he added, pointing to a 12-18 
month testing campaign for 
that variant and a mid-
2016 delivery.

C Series 
In Numbers

243fi rm orders

15% 20%lower 
operating 
costs

less fuel
       burn

2,950nm range

Opposite top: The fi rst CS300 fl ight test aircraft, C-FFDK, during its fi rst fl ight. 
Main image:  Final ground tests in progress on C-FFDK ahead of its fi rst fl ight.  Both images Bombardier Aerospace 
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Transavia Refreshes Look

Transavia Boeing 737-8K2 PH-HZW (c/n 29345) departs Groningen-Eelde Airport, showing the new colours of the 
Dutch carrier.  The entire fl eet will have the revised scheme by 2019. Transavia will receive two new 737-800s in April/
May, bringing the airline’s total fl eet in the Netherlands to nine 737-7K2s and 24 737-8K2s.  Kees van der Mark

October Start for Eurowings Long-Haul
Lufthansa Group has confi rmed its 
new long-haul low-cost operation 
will start fl ights this autumn under the 
Eurowings brand.  Its fl eet will initially 
consist of fi ve Airbus A330-200s, 
before later expanding to seven.  
Services will begin on October 25.  
The fi rst routes will be Cologne/
Bonn to Dubai, Bangkok and Phuket 

in Thailand, Varadero in Cuba 
and Punta Cana in the Dominican 
Republic.  Pilots and cabin crew will 
come from SunExpress Deutschland, 
a Lufthansa and Turkish Airlines joint 
venture.  
Eurowings’ long-haul fares will 
have three tiers: ‘Best’, ‘Smart’ 
and ‘Basic’, each offering different 

options on seating, baggage and 
meals.  The ‘Best’ class will be 
equivalent to Lufthansa’s premium 
economy cabin.  
The Lufthansa Group announced 
last year it would move into the low-
cost long-haul market.  It is also 
reconfi guring 14 of the mainline 
Lufthansa’s A340-300s with a 

revised cabin layout that includes 262 
economy seats, under a programme 
dubbed ‘Jump’ internally.
The group is also expanding the 
Eurowings short-haul operation.  
Vienna will be its fi rst base outside 
Germany, with two A320s resident 
there from the start of the winter 
2015/16 season.  Mark Broadbent

VLM Superjet 
Delivery Delayed
The Sukhoi SSJ-100LR Superjet’s 
service entry with VLM Airways has 
been pushed back by 15 months 
until the third quarter of 2016.  The 
delivery to the Belgian carrier was 
originally planned for April.  The 
airline said the delay will enable the 
European Aviation Safety Agency 
to certify the specifi c features of 
the aircraft, including take-off and 
landing fl ap settings.
VLM will be the initial European 
operator of the Superjet.  The type 
will be the airline’s fi rst jet aircraft 
and will operate alongside its 
Fokker 50 turboprops.  Its letter of 
intent with Ilyushin Finance covers 
the lease of up to four SSJ-100s 
and a purchase option on ten 
others.  Mark Broadbent

SA Express Gets Government Guarantee
Troubled state-owned carrier 
South African Express has 
received a R1.1 billion (US$88 
million) guarantee from the South 
African Treasury.  It comprises 
a R539 million extension of 
an existing guarantee and a 
further R567 million to ensure 

the company remains a going 
concern.  This comes after 
SA Express failed to secure 
commercial bank support.  
The Treasury announced it was 
issuing the funding after the carrier 
revised its business case.  SA 
Express Chief Executive Offi cer 

Inati Ntshanga said the airline 
would be operating profi tably 
within 18 months.
The loan comes with various 
conditions, including cost-cutting 
measures, reviewing the fl ight 
schedule and use of aircraft, as 
well as renegotiating technical 

contracts with suppliers.  It has 
already reduced offi ce space and 
catering costs and profi tability been 
boosted by the drop in oil prices.  
Sister state-owned carrier South 
African Airways in January received 
a R6.488 billion state guarantee to 
keep it afl oat.  Guy Martin

RUAG Bids for 
Oman Sales
RUAG Aviation recently presented 
its Dornier 228NG to the Royal 
Oman Police and the country’s 
tourism ministry.  Demonstration 
fl ights for members of these two 
organisations and representatives 
from industry and the Royal Air 
Force of Oman were held in the 
country’s capital, Muscat, by the 
Swiss company in partnership with 
the Afl ag Group.
RUAG hopes the diversity of roles 
the Do 228NG can perform, ranging 
from maritime and border patrol, 
pollution monitoring and sightseeing 
to, military utility and training, will 
prove attractive to customers in the 
region.  Mark Broadbent

SW-4 
Distributor 
in China
AgustaWestland and Poland’s 
PZL-Świdnik have jointly 
announced the appointment of 
Tuncang Investment Company 
Limited as an official, non-
exclusive distributor of the SW-4 
light single-engine helicopter 
in China.  The agreement 
also covers a commitment 
to ten SW-4s, which will be 
manufactured by PZL-Świdnik 
in Poland.  Nigel Pittaway

AW119Kx EMS 
Sold to China
AgustaWestland and Sino-
US Intercontinental of China 
have announced the sale of six 
AW119Kx helicopters to MIT 
Group of China.  They will be used 
to perform emergency medical 
service (EMS) missions, under 
MIT Group’s HEMS 999 project to 
build up helicopter rescue services 
for Chinese highways.  The first 
deliveries will be in summer 2015 
and should be completed by early 
2016.  Operational readiness 
is expected in March 2016.  
AgustaWestland also announced 
that MIT Group plans to expand 
the AW119Kx EMS fleet in the 
coming months.  Nigel Pittaway

Record 
Phenom 300 
Deliveries
Embraer Executive Jets 
delivered 73 Phenom 300s 
worldwide in 2014, which the 
Brazilian manufacturer claims is 
more than any other business 
jet.  The fi gure surpassed 2013’s 
delivery total of 60 Phenom 
300s, an industry record for that 
year.  Since it entered service 
fi ve years ago, the Phenom 300 
fl eet now numbers more than 
250, operating in 20 countries 
and has accumulated nearly 
200,000 fl ight hours.  Mike Jerram
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Vietnam Airlines will be the second A350 XWB operator.  Its fi rst aircraft, pictured here after painting, is due to be delivered to the carrier in June.  Airbus

Vietnam Airlines A350 Rolled Out

A second Bell 505 Jet Ranger X 
C-FTVN (c/n FTV-2) has joined the 
type’s test programme.  Since FTV-
1 fl ew in November 2014 testing 
has progressed quickly, and has 
included numerous practice auto-
rotations.  “This [latest fl ight] puts 
us one step closer to certifi cation 
and production,” said David Smith, 
Jet Ranger X programme director.  
“The aircraft performed incredibly 
well, successfully demonstrating 
a low speed traffi c pattern at 60 
knots.”  Unveiled at Heli-Expo 
2014, the Jet Ranger X has since 
secured more than 300 letters of 
intent.  Mike Jerram

The second Bell 505 JetRanger X 
C-FTVN (c/n FTV-2) during its fi rst 
fl ight.  Bell Helicopter

Second Jet Ranger X Flies

Vietnam Airlines’ initial Airbus 
A350-900 (msn 14) has left the 
Toulouse paint shop.  The aircraft, 
which is being leased by the Asian 
carrier from AerCap, will now have 
its engines installed and cabin 
furnished before the cockpit fit-
out is completed.  Ground and 

flight tests    will follow before it is 
delivered in June.
Vietnam Airlines will operate 14 
examples of the new twin-jet (ten 
directly purchased from Airbus, 
and four leased).  The carrier will 
place the fi rst A350 on its Hanoi-
Paris CDG service from September, 

replacing a Boeing 777, after using 
the aircraft on intra-Asia fl ights to 
build crew hours.
Finnair, which will be the third 
A350 operator, meanwhile 
confirmed to AIR International it 
will start long-haul flights with the 
type in late October after a period 

of training flights to European 
destinations from Helsinki.  The 
first long-haul route will be 
Shanghai, followed by Beijing 
and Bangkok and further Asian 
destinations in 2016, in line with 
Finnair’s focus on the Far East.  
Mark Broadbent
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Pilatus Milestones

G
round testing 
continues on the 
Pilatus PC-24 at 
the company’s 
Buochs airfield base 
outside Stans, near 
Lucerne – and the 
Williams FJ-44A 
turbofan engines 
have been run-up in 

preparation for the bizjet’s first flight.
The aircraft is the second airframe 

of the three that will be used for PC-24 
testing.  Pilatus is targeting a May first flight 
for the type, with the third jet due to join 
the programme in the summer.  The first 
example, HB-VXA (c/n P01), was rolled out in 
a ceremony at Buochs last August as part of 
Pilatus’ 75th anniversary celebrations.

Super Versatile Jet
The full authority digital engine control FJ44s 

each generate 15.1kN (3,400lb) of thrust.  
Together with a 2,705kg (5,965lb) fuel capacity 
and a 544kg (1,200lb) payload, the PC-24 will 
have 3,330km (1,800nm) range, although that 
can be increased to 3,610km (1,950nm) if the 
load is reduced to 362kg (800lb).   

Rugged construction is intended to enable 
the PC-24 to operate from short strips, 
taking off within 820m (2,690ft), landing 
within 770m (2,525ft) and flying from gravel, 
sand, grass and snow surfaces.  

The combination of midsize bizjet 
performance and the ability to fly from short 
strips, like a smaller turboprop, has led 
Pilatus to market the PC-24 as the ‘Super 
Versatile Jet’.  

Sales so far indicate the market has been 
lured by the combination.  Over 80 PC-24s 
have been sold, with customers including 
private individuals (among them Swiss 
confectionary giant Nestlé’s Chief Executive, 
Peter Brabeck), corporate jet charter 

companies and the Australian Royal Flying 
Doctor Service.  No production slots are 
available until early 2020.  The first customer 
example is scheduled for delivery in the first 
quarter of 2017.

A Thousand Turboprops
The PC-24’s engine tests came as  
Pilatus delivered milestone examples of 
its PC-21 advanced trainer and PC-12 

PC-24 business jet testing has started 
as landmark aircraft are delivered

Pilatus  
In Numbers

100PC-21s

1,000turboprop  
       trainers

1,300PC-12s

Above: Surf Air is providing executive travel to its members between West Coast US cities.  Pilatus Aircraft
Right: PC-24 testing started with ground engine runs at Stans.  Stephan Widmer

Opposite bottom: N9195A is Surf Air’s fourth PC-12 and one of 15 ordered by the Santa Monica-based 
company, which also has options on 50 others.  Pilatus Aircraft

Bottom: Five air forces have ordered the PC-21.  This aircraft is one of 55 that will be delivered to the 
Royal Saudi Air Force.  Pilatus Aircraft
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executive transport.
A PC-21 rolled out at Buochs in February, 

to be delivered to the Royal Saudi Air Force 
(RSAF), was both the 100th example of the 
type and Pilatus’ 1,000th turboprop trainer.  
Since the company moved into that market 40 
years ago with the PC-7, the first user being 
the Swiss Air Force, more than 30 operators 
have bought its trainers (PC-7s, PC-9s and 
PC-21s) to teach their military pilots.

Powered by a Pratt & Whitney PT6A-68B 
turboprop, the aircraft is designed to provide 
basic, advanced and fighter lead-in training 
for pilots and, if required, weapons systems 
officers.  It has a fully digital glass cockpit 
with head-up displays, hands-on throttle and 
stick controls and multi-function displays.

Five air forces have opted for the PC-21, 
first flown in 2002, to meet their pilot training 
requirements.  The Swiss Air Force (the 
first operator, in 2008) flies eight, the Royal 
Singapore Air Force 19 and the United Arab 
Emirates Air Force 25.  The Royal Saudi Air 
Force (RSAF) ordered 55 examples in 2012, 
the same year as the Qatar Emiri Air Force 
placed commitments for 24.

Pilatus said the Saudi and Qatari air forces 
have received their first aircraft.  Both are now 
preparing to begin student pilot training courses 
with the aircraft; initial groups of instructors 
underwent type conversion at Stans.

Saudi Arabia ordered its PC-21s in May 
2012 along with an integrated ground-
based training system (consisting of flight 
simulators, computer-based training tools 
and instructional documentation) and 
a logistics support package from BAE 

Systems.  This contract also included 22 
BAE Hawk 165 advanced jet trainers.  The 
PC-21s will replace the RSAF’s 47 PC-9s 
and, together with the Hawks, provide a more 
modern lead-in for students to RSAF front-
line combat aircraft.

West Coast PC-12s
In the same week as the landmark PC-21 
was rolled out, Pilatus held a ceremony 
at its business aircraft division’s facility in 
Broomfield, Colorado, in which the Swiss firm 
delivered the 1,300th PC-12 (N9195A) to Surf 
Air, a members-only airline based in Santa 
Monica, California.

By paying a $1,000 ‘initiation fee’ and 
then $1,750 a month, Surf Air members 
(typically frequent business and leisure flyers) 
have unlimited flights across the company’s 
network around the US west coast, including 
points in the San Francisco, Los Angeles, 

Santa Barbara and San Diego areas. 
The PC-12 is the backbone of the 

operation.  Surf Air ordered 15 PC-12NGs 
last autumn (the milestone 1,300th PC-12 
was the fourth aircraft from that commitment).  
The company, set up in 2013, is planning 
to add other cities to its network, including 
Sacramento, Monterey, Santa Ana, Palm 
Springs, San Jose and Mammoth Lakes.

To facilitate that growth, Surf Air has taken 
out options on a further 50 PC-12s.  Its 
confidence in its business model seems to 
be shared by some observers – Surf Air was 
number 27 on Forbes’ listing of the USA’s 
100 ‘most promising’ companies for 2015.  

Since the PC-12 entered service in 1994, 
the global fleet has amassed over five million 
flying hours.  Besides executive transport, the 
type also flies in commuter, medevac, police, 
border surveillance, cargo transport, 
military liaison and regional airliner roles.

turboprop  
       trainers

PC-12s
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Turkish Airlines’ A321-200 TC-JSJ (msn 5633) wears a special scheme incorporating the colours of the German 
Bundesliga club Borussia Dortmund.  The aircraft, pictured here at Manchester, is operating across Europe on Turkish 
Airlines’ network from its Istanbul hub.  Rob Skinkis

Borussia Dortmund A321

50
A320 FAMILY JETS 
A MONTH
Airbus will build 50 A320 family 
aircraft per month from the fi rst 
quarter of 2017, following its previous 
commitment to raise output from 
the current 42 jets to 46 in Q2 2016.  
Boeing is similarly planning to 
increase output of its competing 737 
from the current 42 to 48 in 2017 and 
then 52 in 2018.  Airbus has decided 
to reduce A330 output to six per 
month from Q1 2016 as the transition 
begins to the A330neo.  Mark Broadbent

100
AIRCRAFT TARGET 

FOR EMBRAER
Embraer is planning to deliver up to 
100 E-Jets this year after handing 
over 92 examples of the regional 
airliner in 2014.  E-Jet deliveries have 
reduced recently since the 2008 peak 
of 150 aircraft in one year, refl ecting 
the declining backlog of current-
generation E-Jets.  Production 
numbers are expected to rise again 
as the company transitions to 
producing the next-generation E-Jets 
E2 range.  Mark Broadbent 

 NEWS 
BY 

NUMBERS

Metal Master’s FLARIS LAR 1 four-seat jet, built 
from carbon fi bre and able to operate from grass, 
is due to fl y in the coming weeks.  Metal Master

FLARIS LAR 1 Advances

Metal Master, the manufacturer 
of a new Polish four-seat jet 
aircraft, the FLARIS LAR 1, says 
its first flight is just weeks away 
after the prototype began the 
final phase of ground tests.  The 
company said the aircraft is now 
at the Military Aviation Depot no 
2 at Bydgoszcz Airport for trials 
of the powertrain, hydraulics, fuel 
and navigation systems.
The FLARIS LAR 1 is designed 
for the personal transportation 

and business jet markets.  Metal 
Master claims the type “creates a 
new category of small, lightweight 
jets, ideal for quick movement for 
any purpose”.  It is made from 
lightweight, yet strong carbon fi bre 
and is powered by a single Pratt & 
Whitney Canada PW615F engine.  
It has a 380kts (700km/h) cruise 
speed and a 2,500km (1,533 miles) 
range.  It will be able to operate 
from grass strips and the wings are 
detachable.  Mark Broadbent

UK Shortlists 
Spaceports 
The UK Government has narrowed 
the options for the country’s 
fi rst spaceport to Campbeltown, 
Glasgow Prestwick and Stornoway 
in Scotland, Newquay in Cornwall 
and Llanbedr in Wales.  Two other 
options, RAF Lossiemouth and 
Kinloss Barracks in Scotland, 
were ruled out due to operational 
defence reasons.  RAF Leuchars 
has been nominated as a potential 
temporary facility for sub-orbital 
operations while the permanent 
spaceport is established.  
The government is targeting 2018 
as the year for commercial space 
fl ights starting from the UK.  The 
Department for Transport and the 
UK Space Agency will now develop 
detailed technical specifi cations 
of the spaceport’s requirements 
before inviting proposals from 
the fi ve candidates, before a fi nal 
choice is made.  Mark Broadbent

Further Airspace Closures 
for Libyan Carriers
Morocco has suspended fl ights 
to and from Libya and closed its 
airspace to Libyan airlines due to 
security concerns, while Egypt 
has banned Libyan airliners from 
passing through its airspace.  
Libyan aircraft en route to Turkey 
had been fl ying through Egyptian 
airspace to avoid Cyprus, after the 
European Union prevented Libyan 
aircraft from using the latter’s 
airspace due to safety concerns. 
Many European airlines suspended 
fl ights to Libya in July last year after 

Libyan militias attacked Tripoli’s 
main airport, damaging 20 aircraft 
in the process.  Turkish Airlines 
briefl y resumed fl ights to Tripoli 
before suspending them again in 
January due to continued attacks.
Most Libyan airports have been 
affected by fi ghting.  In early 
March, rival Libyan government 
and militia forces fi ghting for 
control of the country carried out 
strikes against Mitiga and Zintan 
airports, while Benghazi has been 
shut since last May.  Guy Martin

Australian 
AW139 Training
Finmeccanica-AgustaWestland 
and the Toll Group have announced 
the establishment of Australia’s 
fi rst AgustaWestland-authorised 
training centre.  
The two parties will build and 
operate the centre at Bankstown, 
west of Sydney.  It will include a CAE 
3000 series level-D full fl ight motion 
simulator for the AW139 helicopter.
Toll won a ten-year aeromedical 
contract with New South Wales 
Health to provide an EMS helicopter 
service to the Australian Capital 
Territory and the southern half of 
New South Wales in December 
2014, which includes the purchase 
of eight AW139 helicopters.
The simulator will train all Toll 
pilots working on the NSW 
Health contract and other AW139 
operators in New South Wales, 
Queensland and Victoria.  The 
training centre is expected to begin 
operations in the second half of 
2016.  Nigel Pittaway

A340 
Phase-Outs 
Accelerate
The pace of the Airbus A340’s 
retirement is accelerating, with 
several carriers speeding up plans 
to phase-out their aircraft.  Thai 
Airways International started 
retiring its six A340-600s on March 
28.  It only originally planned to do 
so from late 2016.
Iberia has brought forward the 
phase-out of its eight A340-300s 
to November 2016, more than a 
year ahead of the original schedule, 
after securing earlier delivery slots 
for the eight A330-200s it ordered 
last year.
Meanwhile Cathay Pacifi c Airways 
has started withdrawing its 11 A340-
300s.  In March the Hong Kong 
airline handed over the fi rst of these 
to AerFin, the company contracted to 
manage the retirement of the aircraft.  
Cathay plans to withdraw all its 
A340s by 2017.  Finnair will phase-
out its examples in the same year.  
Over 370 A340s have been ordered, 
amassing more than 20 million fl ight 
hours since the type entered service 
with Lufthansa in February 1993. 
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COMMERCIAL ORDERS
Airbus
Customer Aircraft Number Date
AirAsia A320neo 9 February
Air Lease A330-900neo 25 (� rms July 14, 2014 MoU) March 9

A321neoLR 30 (� rms part of 90 MoU signed January 13) March 9
Arkia Israeli Airlines A330-900neo 10, MoU February 18
Asiana Airlines A321neo 7 February 11
Unidenti� ed A320neo 18 February

A320ceo 5
Turkish Airlines A330-200F 4 March 9
Boeing
Customer Aircraft Number Date
GECAS 737 3 March 3
Korean Air Lines 777F 5 February 17
Ryanair 737-800 3 March 4
Silk Way West 747-8F March 3
Transavia 737-800 17, plus 3 options February 17
Undisclosed 787 2 February 10
Undisclosed 737 6 February 17
Undisclosed 737 50 February 24
Bombardier
Customer Aircraft Number Date
American Airlines CRJ900 NextGen 24 (� rms options in December 12, 2013 purchase agreement) February 10
COMAC
Customer Aircraft Number Date
ICBC Leasing ARJ-21-700 30, purchase agreement March 9
Sukhoi Civil Aircraft Company
Customer Aircraft Number Date
Bishwo Airways SSJ-100 5, LoI February 19
Interjet SSJ-100 10 (� rms options signed November 15, 2012) March 2
Key: LoI – Letter of Intent; MoU – Memorandum of Understanding.  Compiled by Mark Broadbent

Slovakian 747 at Stansted

Air Cargo Global Boeing 747-481F OM-ACA (c/n 34016) arrives at London Stansted Airport.  This is one of two 747-400s normally operated by the Slovakian 
cargo airline from Bratislava and Frankfurt on routes to Dubai, Mumbai, Hong Kong and Shanghai  It was at the Essex airport fl ying in place of the Atlas Air 747 
on the twice-weekly fl ight to there from Lagos.  Keith Burton

The Gulfstream G650ER set two new world records during a round-the-
world fl ight from New York to Savannah, Georgia, via Beijing.  Gulfstream

Gulfstream’s extended-range 
G650ER recently set two city pair 
records while fl ying around the world.  
Taking off from White Plains, New 
York, it fl ew 6,939nm (12,851km) 
eastbound to Beijing in 13 hours, 20 
minutes at an average speed of Mach 
0.87.  The G650ER then fl ew east 
6,572nm (12,171km) to Gulfstream’s 
headquarters at Savannah, Georgia, 
at an average speed of Mach 0.89 
for a total fl ight time of 12 hours.  
Both record attempts are pending 
approval by the US National 
Aeronautic Association after which 
details will be sent to the Fédération 
Aéronautique Internationale in 

Switzerland for ratifi cation.
In January a G650ER owned by Steve 
Wynn, Chief Executive Offi cer of Wynn 
Resorts, fl ew 8,010nm (14,835km) 
non-stop, travelling from Singapore’s 
Changi Airport to McCarran 
International Airport, Las Vegas, with 
four passengers and three crew.  
The trip took 14 hours, 32 minutes 
at an average speed of Mach 0.85, 
and was added by tailwinds of 76kts 
(141km/h).  Wynn was one of the fi rst 
customers to receive a G650 when 
the aircraft entered service in 2012, 
and also one of the fi rst to upgrade to 
the extended range ER model when it 
became available last year.  Mike Jerram

G650ER Record Global Flights

C919 
Coming 
Together
Assembly is progressing of the fi rst 
fl ight test prototype COMAC C919.  
Pictures released on the internet 
by the manufacturer showed the 
airframe’s fuselage joined to the 
wings, and vertical and horizontal 
stabilisers installed on the tail.  Both 
the main and forward landing gear 
were fi tted, but the wings were still 
resting on struts.  Another notable 
feature in the photographs was the 
absence of any other airframes in 
the assembly hall.
COMAC began assembling the 
fi rst C919 last September.  The 
hydraulics, avionics and fl ight 
control systems await installation 
and testing.  The company plans 
to fl y the aircraft by the end of 
2015, having originally intended to 
do so last year.  Certifi cation and 
delivery is now targeted for 2018.  
COMAC says it has secured 450 
commitments for the C919, mainly 
from Chinese carriers.  Mark Broadbent
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A
gustaWestland and the 
Bristow Group have 
agreed to co-operate 
in the development 
of the AW609 
tiltrotor, Bristow Chief 
Executive Officer 
Jonathan Baliff 
telling the press his 
company is absolutely 

committed to ordering the type.  
A memorandum of understanding signed 

on March 3 covers the platform development 
for the offshore support and SAR versions 
of the type.  It is also a framework for co-
operation between the two companies 
on operations, regulations, maintenance, 

configuration optimisation, enhancements 
and modifications.  

The Bristow Group will use the AW609 
mainly for medical evacuation of casualties 
from oil rigs.  Formal orders are to follow in 
2017, when the tiltrotor is expected to be 
certified, with first customer deliveries set  
for 2018.  

The firm says it will become an exclusive 
tiltrotor customer for offshore operations 
in hostile environments, and the exclusive 
provider of medevac services in such 
environments.

The first AW609 prototype was displayed 
at the show painted in Bristow and Eastern 
Airways colours.

AgustaWestland also announced the 

AW609 will be produced at its Philadelphia, 
Pennsylvania plant.  Construction is under 
way on two more prototypes, which will join 
the pair (one in the US and the other in Italy) 
currently flying

According to AgustaWestland, 
improvements made to the fuselage and 
nacelle design since 2011 have resulted in 
range and payload increases.  The AW609’s 
maximum take-off weight will reach 17,500lb 
(7,940kg) in running take-off mode while 
range will extend to 740nm (1,372km) without 
fuel reserves and up to 1,100nm (2,040km) 
with auxiliary tanks.  Cruise speed will be 275 
knots (510km/h) at 25,000ft (7,622m).

Improved AW139
AgustaWestland also presented a new 
version of the AW139 medium twin 
helicopter, with maximum take-off weight 
increased to 15,400lb (7,000kg).  This 
is 440lb (200kg) more than the current 
production version which, combined with a 
220lb (100kg) weight saving, gives another 
hour of loitering time or 120nm (222km) 
more range.  The radius of action of the new 
derivative increases to 165nm (306km) when 
carrying 12 passengers; with eight aboard it 
goes up to 230nm (426km).

The launch customer for this derivative 
is French offshore energy operator Heli 
Union, whose aircraft was displayed on 
AgustaWestland’s stand.  

The increased-eight configuration is 
also available as an optional retrofit on in-
service aircraft with existing operators, but 
performance gains are smaller, the range with 
eight passengers increasing to 215nm (399km).

Bell Helicopter 
Bell unveiled the improved Model 407GXP, 
featuring a Garmin G1000H glass cockpit.  
Powered by an uprated Rolls-Royce M250-
C47B/8 turboshaft engine rated at 862shp 
(643kW), the new version has improved 
hot-and-high performance compared to its 
407GX predecessor and 50lb (22.6kg) more 
payload.  Upgraded avionics provide a hover 
performance indicator and provision to add a 
low-cost autopilot.  

The 407GXP won a huge launch order from 
US emergency medical services company Air 
Methods, which signed a $600 million, ten-
year contract for as many as 200. 

Composite Helicopters 
A new participant at Heli-Expo this year 
was New Zealand’s Composite Helicopters, 
which presented a five-seat KC630 all-
composite light helicopter powered by a 
Rolls-Royce RR300.  The company signed 
an agreement during the show with Rolls-
Royce to explore the development of a 
turbine helicopter, powered by the engine. 

The KC630 is set to be followed by 
two more turbine models – the six-seat 
KC650, powered by a Honeywell LTS101, 

and the KC640, powered by a Rolls-Royce 
250C-20B; they are expected to have their 
type certificates issued by New Zealand’s 
Civil Aviation Authority in 2018.

The manufacturer says the all-composite 
model line has a top speed of 125 knots 
(232km/h).  The maximum gross weight of 
the family is between 3,200lb and 3,600lb 
(1,452kg to 1,633kg) and the payload varies 
from 1,350lb to 1,600lb (590kg to 726kg).  

Composite Helicopters built two KC630 
prototypes, powered by Rolls-Royce 
M250-C18 turbines, which accumulated 
more than 250 flight hours in development 
testing.  Both crashed (in separate accidents 
in May 2013 and November 2014) but 
the company’s CEO and test pilot, Peter 

Heli-Expo 2015

Left top: Bristow will operate 11 specially-
configured S-92s from five bases for the UK 
Maritime and Coastguard Agency.  Andrew 
Drwiega   
Left bottom: French firm Heli Union will be the 
first operator of a new increased-weight 
derivative of the AW139.  Alexander Mladenov   
Above top: MD Helicopters is to refresh its MD 
902 Explorer.  Andrew Drwiega   
Above: Guimbal’s Cabri G2 two-seat piston 
helicopter has just gained its FAA certification.  
Alexander Mladenov
Opposite top: The Bristow Group and 
AgustaWestland are to co-operate on the 
development of the AW609 tiltrotor.  Alexander 
Mladenov  
Opposite bottom: Robinson has signed a ten-year 
agreement with Rolls-Royce for 1,000 RR300 
engines.  Andrew Drwiega
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Maloney, noted the incidents were caused 
by the malfunction of vendor-supplied parts 
rather than the composite structure.

He said the Composite Helicopter model 
line is the first on the market featuring a 
monocoque fuselage, fabricated entirely by 
using rigid composite materials – the so-
called EvoStrength technology – for better 
impact, corrosion and fatigue resistance.

Mahoney added that, after getting New 
Zealand type certificate, his company will 
pursue US Federal Aviation Administration 
(FAA) certification under the bilateral 
airworthiness agreement between the two 
countries, and will do the same in China, 
where there is strong interest from operators.

The number of declarations of interest 
signed at this year’s show was 56 – 30 
of which have been backed by deposits.  
The KC630, as offered at Heli-Expo, costs 
$795,000.

Cabric G2
Independent French manufacturer Guimbal 
Helicopters says its Cabri G2 two-seat piston 
model has just gained its FAA certification.  
The company has sold 96 to customers in 
22 countries, the type amassing 50,000 loss-
free flight hours since achieving European 
Aviation Safety Agency (EASA) certification 
in 2007.  There is also a backlog of 75 firm 
orders to customers in 13 countries.

Last year 27 Cabri G2s were delivered, ten 
more than in 2013, and this year, 44 are due 
for delivery.  The type competes head-to-head 
with the Robinson R-22 on the training market.

The first US-registered Cabri G2 has been 
operated under an experimental certificate 
by Oregon-based Precision Helicopters.  The 
second operator in the US will be Guidance 
Aviation.  Alexander Mladenov

MD 902 Redesign
MD Helicopters (MDHI) owner and CEO 
Lynn Tilton has revealed she’s about to hire 
a team of retired designers to redesign the 
company’s MD 902 Explorer.

“Currently it costs $5million to make, 

which is too much,” she said during 
the show.  Backed by experience of the 
automotive industry (some of the 75 
companies her holding company, Patriarch 
Partners, owns are in this sector), she 
intends to replace bought-in parts with new 
ones made in-house. 

Tilton, who has owned MDHI for ten years, 
made the point that she has brought the 
company back from virtual collapse.  Although 
her first push at the US military market for the 
Armed Aerial Scout (AAS) programme was 
unsuccessful, a breakthrough came in 2011 
to supply an initial batch of six MD 530Fs for 
pilot training through the Foreign Military Sales 

(FMS) programme. 
Tilton’s focus is now firmly on the lucrative 

military market that could open up through 
FMS acceptance: “We’re building an armed 
MD 530F Cayuse Warrior and will deliver 17 
to the Afghan Air Force,” she said.

The 500 series is being further expanded.  
“We will certify the upgraded MD 530G, 
which will take our take-off weight to 3,700lb, 
and continue to work on the certification 
of the MD 540A which will be MDHI’s most 
advanced scout attack helicopter at over 
4,300lbs take-off weight,” she confirmed. 

Robinson Numbers Rising
Robinson Helicopter has recovered 
production to between eight and nine 

per week, the company’s President, Kurt 
Robinson, revealed.  Last year only 329 
helicopters were produced compared to 
523 in 2013.  Aircraft are now rolling at the 
weekly rate of one R22, three R66s and up 
to five R44s.

Confidence in the R66 was underlined 
with the signing of a new ten-year agreement 
for 1,000 RR300 engines from Rolls-Royce, 
which has already supplied Robinson with 
800-plus engines since the R66 entered the 
market in 2010.  The type is certified around 
the world including Russia and China.

The company has also increased its 
service centres by 17 to 468 worldwide – of 
which 112 are certified for R66s.. 

Meanwhile, a new cargo hook capable of 
carrying 1,200lbs (544kg) is being designed 
for the R66.  It can be operated by either pilot 
or passenger.

Sikorsky’s Backlog
Mick Maurer, President of Sikorsky, says his 
company has a $49 billion backlog in military 
orders, comprising four principal contracts: 
the Turkish utility helicopter (T70, a version of 
the S-70i); the US presidential helicopter (a 
version of the S-92); the US Air Force CSAR 
helicopter (HH-60W); and the JMR-TD (Joint 
Multi Role Tech Demonstrator), based on a 
compound design, which will fly in 2017.

On the civilian front, the S-76D has now 
been certified by EASA to fly in Europe, 
adding to its FAA certification.  It will now go 

into full production.
The search and rescue (SAR) sector is 

becoming increasingly important to Sikorsky, 
added Maurer.  Through partner Mitsubishi, 
the company has a contract to supply the 
Japan Coast Guard with 11 S-76Ds – adding 
to its important win in the UK where Bristow 
Helicopters will operate 11 specially-
configured S-92s from five bases for the 
Maritime and Coastguard Agency.

But Sikorsky’s financial future is 
significantly reliant on the successful entry 
into service of its long-awaited CH-53K for 
the US Marine Corps.  Maurer said its first 
flight later this year represents a crucial 
milestone in its delivery timeline to the 
Corps.  Andrew Drwiega

There were once again new 
models and big orders at the 
Heli-Expo 2015 show in Orlando 
in March.  Alexander Mladenov 
and Andrew Drwiega reportHeli-Expo 2015
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Goodbye Gannets

A
fter almost 56 years of 
continuous operations, 
the sole dedicated 
search and rescue 
unit within the Royal 
Netherlands Air Force 
(RNLAF), 303 SAR 
Squadron, formally 
stood down during 
a disbandment 

ceremony at Leeuwarden Air Base.  At 
exactly 3.03pm on January 15 the 
squadron’s 17th and last commanding 
officer, Maj Ed van Scherpenzeel, handed 
over the squadron standard to Air Cdre 
Jan-Willem Westerbeek, commander of the 
Defence Helicopter Command (DHC), who in 
turn passed it on to the RNLAF commander, 
Lt Gen Alexander Schnitger.  

The squadron, flying three Agusta 
AB412SPs since 1994, ceased all 
operations on January 1, after conducting 
one last medical evacuation mission the 
previous day, transporting a patient from 
the isle of Terschelling to the MCL hospital 
in the city of Leeuwarden.  Following 
this final mission, the large screen in the 
entrance hall of the squadron building 
adjacent to Leeuwarden’s flight line 
displayed ‘5459’ – the number of rescue 
missions flown by the unit since its 
establishment in early 1959.

Following the formal part of the ceremony, 
which was attended by squadron members 
and their families, representatives of other 
Leeuwarden-based units and invited guests, 
the only AB412 left at Leeuwarden by that 
time (serial R-01, call sign ‘Gannet 01’) made 
one last, ten-minute farewell flight.
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Goodbye Gannets

Current Situation
Initial plans foresaw both the SAR and 
patient airlifting roles being taken over by 
the DHC’s NH90 NATO Frigate Helicopter 
(NFH) in 2012: a bid to reduce the number 
of helicopter types within the DHC.  Search 
and Rescue flights would then be flown 
from Maritime Air Station (MAS) De Kooy 
instead of Leeuwarden.  Due to delays in 
the Dutch NH90 programme, the transition 
date was pushed forward several times, 
until fixed at January 1, 2015.  NH90 
crews have trained in the SAR role for the 
past two years and the new helicopter is 
operated occasionally for that mission, 
in particular during ship-based 
deployments.  But last year it 
became clear that the NH90 is 
not yet ready to permanently 
assume the shore-based SAR 
role due to a lack of available 
airframes and trained 
aircrews until at least 2019.

In addition, the Dutch 
Ministry of Defence announced 
in June last year its decision to 
discontinue patient transport from 
the isles, handing it over to a civilian party 
during the course of this year.  Since January 
1, AS532U2 Cougar Mk2s of Gilze-Rijen-
based 300 Squadron flying from Leeuwarden 
are used to transport patients from the isles 
as an interim solution.  The Cougars will 
continue to do so until at least July 1, when 
Frisian ambulance operator RAV Fryslân, is 
expected to take over, using a single EC135.

To cater for daytime SAR coverage in 
Dutch waters, as of January 1, Belgian 
operator Noordzee Helikopters Vlaanderen 
(NHV) was awarded a five-year contract by 
the Ministry of Defence last October.  NHV 
has performed night-time SAR coverage 

for the Dutch military since July 2011, 
after the Westland Lynx discontinued 
SAR operations, anticipating the type’s 
retirement in September 2012.  Since 
January 2014, NHV has also been flying 
SAR missions for the oil and gas industry.  
NHV Netherlands operates two AS365N2/
N3 Dauphins from Den Helder Airport and 
a single example from its heliport at the 
Maasvlakte near Rotterdam.  With SAR 
clearance by NHV’s new EC175s expected 
before the end of this year (see EC175 
Operational, March, p112-114), the new 
helicopter is likely to take up this role in the 

Netherlands in the future.

Anniversary
To celebrate its 55th 
anniversary, 303 SAR 
Squadron organised one 
last international SAR 
Meet at Leeuwarden last 
September, following similar 

events in 1989, 1994 and 
2009.  Although several invited 

units were unable to attend due 
to operational commitments and a 

lack of available helicopters, those that did, 
participated in various activities.  Attending 
units were 803 Escuadrón, Spanish Air Force 
(AS332B Super Puma, based at Cuatro 
Vientos); 40 Smaldeel, Belgian Air Force (Sea 
King Mk48, Koksijde); 860 Squadron, DHC 
(NH90 NFH, De Kooy), and NHV Netherlands 
(AS365N2 Dauphin 2, Den Helder).  The SAR 
Meet was combined with a reunion for those 
who served in – or worked closely together 
with – 303 SAR Squadron in the past.

Four days after the disbandment 
ceremony, the Dutch Ministry of Defence 
confirmed the sale of all three AB412s 
to Peru in a letter to the Parliament (see 

Peruvian Navy Takes Dutch AB412s, 
March, p30).  The three helicopters left 
Leeuwarden between January 6 and 21.  
After maintenance and repaint at Agusta’s 
facility at Liège Airport in Belgium, they are 
expected to enter service with the Fuerza 
de Aviación Naval (Peruvian Naval Aviation) 
in July.  The ‘Gannets’ helicopters, in 
their bright yellow colour scheme, were a 
familiar sight over the northern part of the 
Netherlands for more than 20 years.  Now 
the same colour livery is used by the NHV-
owned AS365s and EC175s – the future 
of Dutch SAR.

Kees van der Mark details the retirement of the Royal Netherlands  
Air Force AB412 Search and Rescue squadron and the commercially-run successor

303 SAR  
SQUADRON’S HISTORY

Established in March 1959 as a separate 
unit within 298 Squadron at Ypenburg 
Air Base near The Hague, the Sea 
Air Rescue/Tactical Air Rescue (SAR/
TAR) Flight initially operated eight Sud 
Aviation SE2130 Alouette II helicopters.  
Two of them were based at Mokmer 
Air Base at Biak, New Guinea, from 
1960 to 1962.  The flight was re-
equipped with five SE3160 Alouette 
IIIs in 1966, at which time it operated 
as an independent unit.  It relocated 
to Soesterberg in September 1968 
renamed SAR/Fotovlucht (search and 
rescue/photo flight).  The unit made 
its final move to Leeuwarden in June 
1977 and known simply as SAR Flight 
since then, which continued to operate 
Alouettes until March 18, 1994, when 
the AB412SP took over, and in recent 
years was known as 303 SAR Squadron.  
On week days, the SAR unit maintained 
a semi-permanent detachment on the 
isles of Vlieland (until 1962, and 1993 to 
2014) and Terschelling (1962 to 1993).

Left: AS532U2 Cougar Mk2 S-453, seen on 
stand-by at Leeuwarden in January, is one 
of two from 300 Squadron that took over the 
patient airlift role on January 1, 2015. All images 
Kees van der Mark
Opposite top: The hoist operator/mechanic 
salutes to the people attending the 
disbandment ceremony at Leeuwarden on 
January 15 during the final AB412 flypast.
Opposite middle: SAR coverage of Dutch waters has 
been outsourced to Belgian company NHV for at 
least five years.  Among the Dauphin 2s used for 
this purpose is AS365N2 OO-NSZ (c/n 6420).
Opposite bottom left: The crew of the final AB412 
flight: Eelco Tolsma, Derk Rus and Wim de Wijn. 
Opposite bottom right:  Air Cdre Jan-Willem 
Westerbeek, commander of the Defence 
Helicopter Command (DHC), hands over the 
squadron standard to RNLAF commander Lt 
Gen Alexander Schnitger.  On the right is Maj 
Ed van Scherpenzeel, 303 SAR Squadron’s 
last CO.
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Saudi Typhoons 
go to War
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F
or the Royal Saudi Air Force 
(RSAF), 2014 was the year of 
the Typhoon.  Saudi Arabia 
concluded its contract for 
72 fighters, agreeing on 
new pricing required by the 
decision to abandon plans 
for indigenous final assembly 
of 48 aircraft.  Instead, the 
aircraft will be assembled 

at BAE’s Warton facility in Lancashire.  The 
final 24 examples will be delivered in Tranche 
3 configuration, and the remainder will be 
subsequently upgraded to the same standard.  
The year saw a second frontline squadron 
become fully operational, and also witnessed 

integration of the Paveway IV: a laser- 
and GPS-guided bomb.

The Saudi Typhoon force 
also received its 

baptism of  
 

 
 
 
 
 

 
 

           fire, taking the 
aircraft to war in the air campaign against ISIL 
targets in Syria.

Typhoon Force
At the start of 2014, the RSAF had 33 
Typhoons in service (12 of them two-seaters), 
equipping a single unit, the Third Squadron at 
Taif Air Base.  A second (the Tenth Squadron) 
was in the process of standing up, and at the 
time was already taking a turn at standing 
Quick Reaction Alert (QRA), though it was not 
fully manned.

As part of the original plan, the Tenth 
Squadron was to have been the first RSAF 
Typhoon unit, acting as an operational 

evaluation unit, developing tactics  
and doctrine.

The first eight single-seat RSAF Typhoons 
were delivered in 2009 in Tenth Squadron 
markings, though they actually equipped 
the Third Squadron, which functioned as an 
operational conversion unit as well as having a 
frontline role.

The next 24 aircraft were delivered to the 
Third Squadron, ten in 2010, six in 2011, 
and eight in 2013.  There were no deliveries 
between October 2011 and May 2013, due 
to the failure of plans for local final assembly.  
The Third Squadron was always intended to 
maintain an operational role.  The unit began 
standing QRA in mid-2011, with its aircraft 
armed with two types of air-to-air missiles: 
four Raytheon AIM-120C5 AMRAAMs and 
a pair of short-range IR-homing Diehl BGT 
Defence IRIS-Ts.

As part of its phased work-up the RSAF 
then started air-to-air gunnery training, 
before beginning air-to-ground operations in 
December 2011.

The Tenth Squadron was formed in late 
2013, occupying its own complex of hardened 
shelters at Taif.  Many pilots transferred to the 
new unit from the Third Squadron, including 
a cadre of aircrew who had been developing 
air-to-ground tactics and doctrine for the 
Typhoon force, initially using the 1,000lb 
(454kg) Paveway II laser-guided bomb (based 
on UK bomb bodies originally supplied for use 
by the RSAF’s Tornados) and third-party laser 
designation.

Other pilots converted to the Typhoon with 
the Third Squadron before joining the Tenth – 
some came from the F-15C Eagle, and others 
direct from advanced training on the BAE 
Systems Hawk.

The Tenth Squadron became fully 
operational at the end of the first quarter of 
2014.  Six more two-seater and nine more 
single-seat Typhoons were delivered during 
2014, bringing the Tenth Squadron up to full 
strength, equipped with 12 single-seat and six 
two-seater aircraft.

Air-to-Ground
Although a small cadre of pilots trained in 
the air-to-ground role had started operations 
in 2011, it was not until 2014 that the RSAF 
Typhoon force began routinely using the 
Thales Damocles laser designator pod (LDP).  
The RSAF was the first Typhoon operator to 
start air-to-ground operations using Tranche 
2 aircraft.

A contract for integration of Damocles on to 
Typhoon was reportedly placed in May 2012, 
after the RSAF had examined and rejected 
other options, including the Litening III (used by 
RAF Typhoons) and the Sniper pod (used by 
RSAF F-15S Eagles).

BAE Systems flew a Damocles pod on 
instrumented series production Typhoon 
ZK303 (c/n BT017) for the first time at Warton 
on November 29, 2012.  The company also 
undertook Damocles and P1E software 
training for two RSAF pilots, before testing and 
integration work transferred to Saudi Arabia.

The first self-designated end-to-end 
Paveway II bomb drop, using the Damocles 
pod was undertaken at the end of 2013 and 
further weapon releases were undertaken 
in early February 2014.  This was enabled 
through a service engineering modification 

under which the RSAF took an early ‘cut’ of 
the software known as Phase 1 Enhancement.  
This was incorporated many months 
before the NATO Eurofighter and Tornado 
Management Agency (NETMA) issued a full 
service clearance for P1EA.

Saudi aircraft were loaded with software 
subsets P1EA and P1EB immediately after 
they were released, albeit with provision for the 
Paveway II bomb, and the Damocles pod.

BAE Systems is continuing with follow-on 
Damocles pod integration work.  After the 
most recent test campaign (which concluded 
with the release of Damocles software version 
3.6), one insider told the author that in some 
respects Damocles now outperforms the 
Litening III, and that it’s integration on Typhoon 
is better than on some other platforms.

The All Important  
Mission Data
Mission data is crucial to Typhoon, and makes 
a massive difference to the performance of the 
aircraft’s DASS (Defensive Aids Sub-System) 
and radar.  To ensure that its mission data is 
frequently updated and improved, the RAF 
uses a small third party company (largely 
consisting of former RAF Typhoon Qualified 
Weapons Instructors and Electronic Warfare 
Instructors) to provide and refine its data.  As a 
consequence, many rate the potential combat 
effectiveness of RAF Typhoons as being higher 
than that of some other nations, though the 
reader should remember that the RAF has 
deployed Typhoon in combat on just one 
occasion for Operation Ellamy in 2011.

Effective performance of the DASS (which 
can only be assured by having the best 
available mission data) is of reputational 
importance to the Eurofighter programme, 
the UK Government (the Saudi Typhoon deal 
having been on a government-to-government 
basis) and to BAE Systems as prime 
contractor.

Mission data is a national asset and one 
that is understandably sensitive, and it cannot 
be exported.  To compensate, BAE Systems 
is setting up an Electronic Warfare Operational 
Support (EWOS) facility to help the Royal 
Saudi Air Force build its own mission data, 
though this has not yet been established.  
In the interim, the British defence company 
has set up a team of its own to provide 
company-compiled data, which the author 
understands was used by the RSAF during 
recent operational missions against ISIL 
targets in Syria.  One current Typhoon pilot 
expressed the view that the mission data 
delivered by BAE under the new arrangement 
is good enough to support operational use of 
the aircraft.

Saudi Typhoons flew an initial phase of 
strike operations against ISIL targets in Syria 
at the end of 2014 using Paveway IIs spiked 
targeted with Damocles pods.  The Tenth 
Squadron then underwent a brief period of 
follow-up training, before re-joining the air 
campaign using its new Paveway IV precision-
guided munitions.  This gave Saudi pilots the 
capability to strike targets obscured by cloud, 
dust or smoke – all of which can prevent the 
use of earlier generation laser-guided bombs.  
Paveway IV also offers better weapons effect 
to limit collateral damage through the clever 
tailoring of fusing, impact angles and 
direction of attack.

EUROFIGHTER TYPHOON MILITARY

Royal Saudi Air Force Typhoons 
are the first of the type to drop 

the latest precision-guided 
weapon in anger.   

By Jon Lake

Saudi Typhoons 
go to War

http://www.flightglobal.com/landingpage/raytheon company.html
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O
rbiting – rather 
appropriately – high 
above Florida’s 
famous Space 
Coast, I study the 
instrument panel 
intently.  I grasp the 
yoke and introduce 
an increasingly steep 
roll to port.  As the 

primary flight display’s roll pointer approaches 
some small indices at the 45-degree mark, I 
begin to feel a steadily increasing resistance 
through the yoke.  Muscling the aircraft into a 
60-degree bank I release the yoke and watch 
fascinated as the aircraft smoothly but firmly 
rolls itself ‘wings level’. 

Intrigued, I draw the power lever back, trim 
forward and push the nose over into an ever-
steepening dive.  The waiting waters of the 
Atlantic Ocean loom large in the windscreen 

and the vertical speed indicator is pegged 
at 6,000ft/min as the altitude tape tumbles 
through 12,000ft (3,657m).  With less than 
two minutes to live it’s clearly time to start 
recovering, but instead I simply release the 
controls, wait, watch – and hope that the 
M500’s systems are as good as Piper Aircraft 
says they are. 

Briefing
The day had begun rather differently 
from most AIR International flight test 
assignments.  On arriving at Piper’s 
famous Vero Beach facility, I was 
ushered into a meeting room 
by Director of Corporate 
Communications Jackie 
Carlon and given 
a thick sheaf of 
documents 
sternly 

labelled ‘Proprietary and Confidential’.
These pertained to the latest addition to 

Piper’s very successful M-Class, the M500 
– an aircraft so secret that when I revealed 
its existence to the Editor (in confidence) 
later the same week, he said: “The M-what? 
Never heard of it!”  

No-one else had either because, in a 
major scoop for AIR International, I was 
honoured to be the first journalist in the 
world to be given the opportunity to evaluate 
this intriguing new aeroplane.

Jackie and Technical Sales 
Manager Dave Athay explained 
exactly why what I was 
about to fly was so special.  
Unsurprisingly, this aircraft 

offers all the latest refinements 
found on an aircraft of this class, 

such as an Iridium transceiver, XM 
weather, a digital pressurisation system, 
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electroluminescent cockpit placards and an 
Extended Squitter Transponder and traffic 
advisory system that has ADS-B In and Out 
functionality.

However (and as impressive as all the 
above undoubtedly are) what really made me 
sit up in my seat was when Jackie began to 
describe the enhanced autopilot flight control 
system (AFCS).  This incorporates facets 
such as the ability to perform a coupled 
go-around, automatic underspeed and 
overspeed protection, an expanded autopilot 
engage envelope, a ‘Level Mode’ facility and

Electronic Stability Protection (ESP). 

Walk-round
When I walk out onto the ramp at Vero the 
aircraft certainly doesn’t look that special, 
simply painted in a single shade of off-white 
and with the N-numbers rather crudely 
stencilled on the side.  It looks more like a 
utility turboprop about to be ferried to some 
foreign air force.  Piper has worked hard to 
keep the M500 ‘off the radar’ – this report is 
possibly the first time you’ve ever heard of it.

The M500 shares the same PA46 Type 
Certificate as the Matrix, Meridian and 
Mirage.  It has essentially the same high 
aspect-ratio wing (it has slighter greater wing 
area, due to the large wingroot fillet) and 
is fitted with large single-slotted flaps and 
relatively wide, narrow-chord ailerons.

One slight difference is the row of vortex 
generators on the wing, but the fuselage, fin 
and tailplane all look the same (although the 
M500 is actually fractionally longer).  It also 
has the same undercarriage, which has a 
wide track but relatively short base. 

There is a large LED taxi light on the 
nosewheel strut and powerful LED landing 
lights in the wing’s leading edge.  The M500 
has all the equipment you’d expect to find on 
an all-weather aeroplane, including weather 
radar (in a small pod under the starboard 

1
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wing), pneumatic rubber boots on the leading 
edges of the wings, fin and tailplane, de-ice 
for the prop and a heated pilot’s windscreen.  
The mainwheels retract inwards (they are not 
covered by doors) and the nosewheel aft.  
The primary air intake is below the spinner 
and a small scoop in front of the windscreen. 

The engine that lurks beneath that smooth 
cowling is the Pratt & Whitney Canada PT6A-
42A, and although it is capable of producing 
850shp (634kW) at sea level on an ISA 
(International Standard Atmosphere) day, on 
the M500 it’s flat-rated to 500shp (373kW).  

This confers two significant advantages.  
It leads an under-stressed existence (and is 
consequently very reliable), and can continue 
to produce its full rated power right up to 
around 25,000ft (7,620m), unlike many other 
engines which experience a considerable 
drop-off in power at altitude.  The PT6A-42A 
turns a four-bladed Hartzell propeller and is 
fed from two wing tanks with a combined 
capacity of 170 US gal (644 litres).

The Cockpit
In the cockpit I immediately see the 
differences between earlier PA46s.  The 
multi-function display (MFD) has been 
reduced in size, from 15in (381mm) to 12in 
(304mm), and the panel just looks better 
balanced with the smaller MFD.  It has also 
allowed the autopilot controller to be moved 
up from underneath the MFD to just below 
the glareshield. Whether this is what drove 
Piper’s engineers to scale down the MFD or 
is simply a useful by-product of that decision 
I don’t know, but it is a definite improvement. 
It isn’t that the Matrix’s autopilot (AP) 
controller is badly placed (it isn’t, being easy 
to both see and reach) it’s just that the AP 
controllers in turbine-powered aircraft are 
usually located towards the top of the panel.

Another change is that the standby 
analogue airspeed indicator, attitude 

1 To ensure the cockpit is as clutter-free as pos-
sible many of the switches are in a neat overhead 
panel.   2 The Aspen Avionics EFD-1000 ‘Evolu-
tion’ standby instrument is entirely self-contained 
and provides airspeed, altitude, attitude and 
navigation information.   3 The ‘LVL’ button on 
the instrument panel automatically engages the 
autopilot and returns the aircraft to straight and 
level flight.   4 The throttle incorporates a Take 
Off Go Around (TOGA) button.  When pressed, it 
disengages the autopilot (the yaw damper remains 
engaged) and moves the flight director command 
bars to an 8 degrees nose up, wings level attitude.   
5 The multi-function display shows a large amount of 
navigation and systems information, but surprisingly 
it doesn’t currently have an electronic checklist.

5
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indicator and altimeter immediately to the 
left of the pilot’s PFD have been replaced 
by an Aspen Avionics EFD-1000 ‘Evolution’ 
standby instrument.  I last saw one of 
these when I � ew the Pilatus PC-21, and it 
really is a cracking piece of kit.  An entirely 
self-contained unit (it even has an integral 
battery), it provides airspeed, altitude, 
attitude and navigation information.

Look closely at the accompanying cockpit 
pictures and you’ll see that there isn’t even 
a ‘Whiskey Compass’ on the M500’s � ight 
deck.  To ensure the cockpit is as clutter-free 
as possible, many switches are in a neat 
overhead panel.

There are just fuel condition and power 
control levers to operate.  The latter mostly 
controls the engine (the prop is automatically 
governed at 2,000rpm) although lifting it up 
and back over a gate enables you to select 
‘Beta’ (this � attens the prop pitch, which 
produces less thrust) and then ‘reverse’.

The M500 has rudder trim (a small rocker 
switch to the left of the � ap selector) and 
the undercarriage’s status is shown on the 
MFD.  A very neat alphanumeric keypad at 
the bottom of the centre console controls the 
fully integrated Garmin G1000 avionics suite, 
which the digital pressurisation system is linked 
to.  There is a rotary knob for climate control 
replacing the rather crude push/pull knobs.

Engine Start-up
With Craig Masters, Piper’s Manager of 
Experimental Flight Test, in the other seat, and 
a Piper dealer called Rich in the cabin, we 
prepare to start the engine.  Thus far I’d been 
extremely impressed by the M500’s level of 
sophistication, so I was surprised when Craig 
produces a large pilot’s operating handbook 
and begins reading the pre-start checklist.  
Having � own many aircraft � tted with electronic 
checklists I am frankly amazed that the M500 
doesn’t have one, although I strongly suspect 
this omission will soon be recti� ed. 

Starting the engine is very straightforward: 
simply press ‘start’ and, above 13% Ng, 
move the fuel condition lever to ‘run’.  The 
PT6 lights with its characteristic muf� ed 
‘whumpf’ and we get a nice cool start.  

We keep a close eye on the inter-turbine 
temperature (ITT) gauge during start-up 
(mistakes can be expensive) but it never 
looks like getting close to its upper limit.  
Nevertheless I really am surprised there’s no 
full authority digital engine control (FADEC).

Taxiing out I notice that, despite holding 
the power lever on the idle stop, the aircraft 
consistently wants to accelerate – so to 
avoid constantly riding the brakes Craig 
suggests pulling the power lever back into 
Beta, which works well. 

Out at the run-up point we conclude the 
pre-take-off checks rapidly, and with the 
trims and � aps set I carefully point the big 
cowling down the centreline, stand on the 
brakes and slowly increase power to 40% on 
the torque gauge.

I release the brakes, push the power lever 
forward and then hurriedly pull it back a bit 
when the torque indicator slips into the red.  
I just can’t believe this engine doesn’t have 
FADEC.  At 5,134lb (2,329kg) the M500’s 
maximum take-off weight is around 771lb 
(350kg) greater than the Matrix’s, but with 
about 352lb (160kg) of fuel and three people 
on board we’re well below that.

The M500 positively surges down the 
runway and the rotation speed (Vr) of 85kts 
(157km/h) comes up very quickly.  Positive 
rate, gear up, � aps up and the M500 
scorches skywards at 120kts (222km/h) 
and 1,200ft/min.  The climb rate is pretty 
impressive and I soon discover why Piper 
has given the M500 electric rudder trim.  That 
big prop does indeed produce considerable 
amounts of torque, precession and P-factor 
and I quickly notice that whenever I adjust 
either airspeed or power I also need to adjust 
the rudder trim to keep both the slip ball 
centred and the pedal forces neutral.  An ‘out 
of trim’ arrow on the MFD shows which way 
to press the rudder trim rocker.

One of the best-kept secrets in aviation 
is that the engines of turbine-powered 
aircraft are signi� cantly easier to operate 
than piston-powered machines.  Whereas 
in, say, a Bonanza, Cardinal or Comanche 
I’d have been constantly adjusting throttle, 
prop, mixture and cowl levers to optimise 
performance, with the M500 all I do is 
occasionally tweak the power lever (and if it 
had FADEC I wouldn’t even have to do that).  

Cruising
Barely ten minutes after brake release I level 
off at 12,500ft above the Atlantic.  The centre 
of the M500’s operating altitude is the mid-
20s (it is cleared to operate at up to FL300) 
and at these altitudes it will comfortably cruise 
at a true airspeed of about 255kts (472km/h) 
while burning around 231lb (105kg) of fuel an 
hour.  With a maximum fuel load of 1,135lb 
(515kg), the M500 has a range of about 
1,000nm (1,852km) plus a 45-minute reserve.  

The beauty of operating a turboprop is 
you’re ideally placed to make the best use of 
the upper winds.  This is where features such 
as XM weather – and having all the systems 
(including the new digital pressurisation 
system) fully integrated really score.

The G1000 can even manage your descent, 
which can be very useful when you’re clipping 
along at 30,000ft (9,144m) with a groundspeed 
of 300kts (555km/h).  Just give it the desired 
altitude to be achieved by a speci� c waypoint, 

PIPER PA46 MERIDIAN 
M500 SPECIFICATIONS

Wingspan: 43ft (13.10m)

Length: 29.6ft (9m)

Height: 11.3ft (3.4m)

Wing area: 182ft2 (17m2)

Empty weight: 3,437lb (1,559kg)

Maximum ramp weight: 5,134lb (2,329kg)

Useful load: 1,698lb (770kg)

Power loading: 6.24kg/kW

Wing loading: 121.66kg/m2 

Fuel capacity: 170 US gallons (644 litres)

Maximum operating limit speed: 188kts 
(348km/h)

Maximum cruise speed: 260kts (482km/h)

Stall speed: 60kts (111km/h)

Climb rate: 1,315ft/min (400m/min)

Range (with 45-minute reserve): 1,000nm 
(1,852km)

Take off to 15m (49ft): 2,801ft (854m)

Land over 15m: 2,099ft (640m) 

Engine: Pratt & Whitney Canada PT6A-42A 
turboprop, fl at-rated at 500shp (373kW), with 

Hartzell composite four-blade constant-
speed propeller 

1 The cabin has wide leather seats, individual 
air vents and reading lights.  Four passengers 
can be accommodated in club-style seating, 
with the fi fth in the co-pilot’s seat.  2 Seen from 
this side profi le, there is a row of vortex gen-
erators on the wing, just aft of the pneumatic 
de-icing boot.
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and it will work out the vertical profile and 
even include a top of descent point.  This is a 
machine specifically designed for people who 
have some serious travelling to do.  

Flight Control System
The purpose of today’s flight is to explore 
the M500’s enhanced AFCS.  While we’ve 
been climbing up to our operating altitude 
Craig has given me a brief ‘refresher’ on the 
system, and as he has been instrumental in 
its development he knows it inside out.

As the M500 has essentially the same 
wing (and similar wing loadings) as the Matrix 
and Mirage, I am familiar with its behaviour.  
With Craig’s approval, and with an attentive 
Rich paying close attention from the cabin, I 

start with a look at the ESP. 
This uses the same actuators, processors 

and sensors as the GFC700 autopilot, but 
functions independently of it and actually 
only comes into play when the AP is 
disengaged and the pilot is hand-flying.  It 
is automatically disabled below 200ft (60ft) 
above ground level.  Essentially it operates 
in three modes – roll, pitch and high airspeed 
– by introducing a correcting force while still 
providing the pilot with feel. 

For example, once I rolled the aircraft past 
45 degrees of bank I became aware of a subtle 
but significant resistance through the yoke.  
At 60 degrees the sensation was no longer 
subtle but a quite substantial self-righting 

force.  Although I could have either physically 
overpowered it or temporarily disabled the 
system by pressing the AP disconnect or 
control wheel steering buttons, the sensible, 
and logical, course of action was to just let go 
and let it sort itself out, which it promptly did by 
returning to straight and level flight.  

Intrigued, I try a few more excursions 
in roll and then move onto various pitch 
angles.  Once again (this time at 15 degrees 
nose down and 17 degrees nose up) I sense 
the self-righting force through the yoke.  
Should you be hand-flying and become 
incapacitated – possibly by illness or vertigo 
– and begin to feel you’re losing control, all 
you or the person sitting next to you has to 
do is punch the blue ‘LVL’ on the panel.  This 

automatically engages the AP and returns 
the aircraft to straight and level flight.

The important point to remember is 
that should the ESP activate it is entirely 
automatic, while for the ‘LVL’ mode to 
be engaged only requires pushing one 
clearly marked button.  If the ESP has been 
engaged for a significant length of time (it’s 
quite complicated, but essentially it’s any ten 
seconds in a 20-second period) then the AP 
auto-engages in level mode.

Another enhancement of the GFC700’s 
capabilities is that the AP’s engagement 
envelope has been expanded significantly 
and it can engage up to +/-50 degrees in 
pitch and 75 degrees in roll. 

But if the pilot is temporarily incapacitated 
and the non-pilot passenger has punched the 
‘LVL’ button, what’s to stop it stalling?  Under 
Craig’s direction, I press the ‘LVL’ button and 
then draw the power lever back to idle.  The 
airspeed bleeds away as the AP initially maintains 
straight and level flight.  As the airspeed becomes 
dangerously low and the angle of attack 
increases the underspeed protection (USP) kicks 
in and smoothly lowers the nose to maintain the 
speed around five knots above the value at which 
the aircraft would stall. 

Coupled Go-Arounds
I was hugely impressed – and even more 
so when Craig explains that the AFCS also 
provides for coupled go-arounds.  If you just 
hit the take-off/go-around (TOGA) button 
on the power lever, the AP levels the wings 
and pitches the nose up nine degrees; but if 
the published missed approach procedure 
is loaded and active, the AP will fly it – all 
the pilot has to do is push the NAV button 
on the AP controller.  And should a pilot 
be sufficiently remiss to press TOGA but 
neglect to increase power, the USP system 
automatically pitches the aircraft to maintain 
a speed just above stall warning activation.  

Frankly, I found the whole thing rather 
incredible – systems boasting this level of 
sophistication are typically only found in 
giant jetliners, not aircraft with six seats and 
only one engine. 

The digital pressurisation system functions 
so smoothly that I was completely oblivious 
of its presence.  The cabin pressurisation 
runs at 5.6psi (0.39 bars), which equates to 
a cabin altitude of around 10,000ft (3,048m) 
when the aircraft is at 30,000ft (9,144m).

In the circuit, as we pass abeam the 
runway numbers, I select the first stage of 
flap and lower the undercarriage before 
commencing the turn onto base.  Easing 
the power lever back to 25% torque drops 
the speed to 90kts (166km/h), but I’m 
momentarily distracted by an Archer in front 
of us that the traffic advisory system has 
detected but neither Craig nor I can see.  We 
cross the fence bang on the Vref of 85kts.

With all three wheels on the runway I pull 
the power lever into ‘reverse’ – the engine 
bellows hoarsely and within seconds we’ve 
lost 40kts (74km/h) and I move the power 
lever back into idle to avoid prop erosion.

Reflections
Later that evening I think about what I’ve just 
seen and begin to realise just how important 
– and influential – the latest aircraft from 
Piper just might be.  And these technologies 
will continue to mature, to the extent that, 
one day, the ‘LVL’ button might be replaced 
by an ‘EMERG’ button that literally flies the 
M500 to the nearest suitable airfield and 
lands it.  This isn’t the same as the (in this 
author’s opinion, flawed) concept of pilotless 
airliners, but simply an emergency feature.

But can you imagine what a confidence 
booster this would be for nervous 
passengers?  Remember that the M500 is a 
single-pilot machine. 

Way back in 1939 Piper helped to create 
practical general aviation with the immortal 
J-3 Cub.  Now, 76 years later, the company 
has quite possibly taken aviation safety 
to, if you’ll pardon the pun, another level.

1
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U
kraine’s airpower 
proved insuf� ciently 
trained and in� exible 
to adapt and perform 
its core functions in the 
internal asymmetrical 
con� ict in the country’s 
easternmost provinces.  
Intense hostilities from 
April to September 

2014 highlighted the impotency of Ukraine’s 
once mighty military force that has failed to 
maintain and modernise its airpower in the 
previous decade.  The Ukrainian Air Force 
(Povitryani Syly Ukrayiny or UkAF) has also 
been unable to provide adequate training 
for its aircrews and adopt effective counter-
insurgency (COIN) tactics.

Ukraine is economically weak and its 
military and internal security forces have 
proved ill-suited to � ghting and winning 
in a prompt manner during the extended 
con� ict with separatists.  The ailing and 
old-fashioned Ukrainian military machine 
was pitted against a motivated, well-armed 
and deeply-entrenched enemy, and lost a 
signi� cant number of � xed-wing aircraft.  
On most occasions the UkAF proved 
ill-suited to deploy accurate and timed 
kinetic airpower (for close air support and 
battle� eld interdiction) or provide any other 
kind of air support to ground troops.  This 
pitiful situation can be seen as a classic 
example of how airpower, otherwise available 
in one form or another, has failed to be a 
deciding factor in the outcome of the COIN 

warfare.  In fact, the UkAF has proved ill-
suited to ful� l all three of the core functions 
typically required for irregular and COIN 
warfare – strike, air mobility and intelligence, 
surveillance and reconnaissance (ISR).

The Ukrainian Air Force aircraft thrown 
into action proved especially susceptible to 
ground-to-air threats, mainly from man-
portable air defence systems (MANPADS).  
As a result, the overall combat attrition 
sustained by the UkAF between mid-April 
and early-September 2014 accounted for 
up to 20% of the airworthy � ghter/attack, 
transport and rotorcraft � eets.  Nine ground 
attack and � ghter jets, two � xed-wing 
transports and one special mission aircraft 
were con� rmed lost.  In addition, four other 
fast jets were badly damaged in the air but 



This Su-27 Flanker assigned  
to the 831st BTA at Mirogorod was seen at the beginning of 

hostilities flying show-of-force missions over separatist-held territories.  Chris Lofting
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have been declared repairable.
During attack missions in support of the 

ground offensive, UkAF aircraft failed to 
inflict any serious loss on defensive positions 
set up by the insurgents, while suffering 
painful loses.  Ukrainian airpower also failed 
to restrict the movement of troops and arms 
between the rebel-held checkpoints at the 
border with Russia and the cities of Donetsk 
and Lugansk, rendering efforts to impose an 
effective blockade on the breakaway regions 
entirely fruitless.

Kiev’s airpower also lacked any adequate 
night-operating capability.  This gave 
pro-Russian insurgents freedom to move 
virtually unobstructed during darkness and 
receive weapons, munitions and additional 
troops across the porous border between 

Russia and Ukraine.
Air mobility and medevac operations, 

involving fixed and rotary-wing aircraft, were 
sporadic and suffered from an unusually high 
loss ratio.  They failed to provide adequate 
re-supply assistance to the encircled 
Ukrainian troops in various locations such as 
Donetsk and Lugansk airports, and in several 
large pockets next to the border.

Missions flown to gather ISR were 
ineffective too – chiefly due to the lack of 
modern aircraft and unmanned air vehicles 
(UAVs), equipped with day/night EO/IR 
payloads and datalinks capable of flying 
around the clock.  Ukraine’s scarce ISR 
assets were mostly utilised ineffectively 
and suffered heavy losses.  A small number 
of low-cost, mini-UAVs (also known as 

reconnaissance drones) were introduced 
two months after the outbreak of hostilities.  
On some occasions, the drones brought a 
much-needed increase in capability to gather 
timely information on the battlefield and 
direct artillery and rocket fire, but their overall 
impact was small.

The UkAF strike operations had insufficient 
kinetic effect throughout the conflict and 
collateral damage caused by government 
forces had a negative impact, losing 
too many hearts and minds of the local 
population in the breakaway regions.

The worst example was an air strike by a 
single Su-25 Frogfoot, which fired rockets 
at the local government building in the 
centre of the insurgent-held city of Lugansk 
on June 2.  Such indiscriminate strikes 

Alexander Mladenov and Krassmir Grozev look at the reasons  
behind the failure of Ukraine’s Air Force to  
have a sensible impact on the  
bloody internal conflict
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had serious strategic implications as the 
pro-Russian separatists claimed important 
propaganda victories and requested more 
support from Russia.

As a rule, Kiev’s forces had to fight in 
urban areas against a trained and determined 
enemy.  This soon turned the so-called anti-
terrorist operation (ATO) into a protracted, 
bloody and challenging campaign, beset with 
many collateral damage disasters and civilian 
casualties.

First Actions 
Initially, the UkAF limited operations to 
show-of-force sorties flown by fast-jets over 
separatist-held territories.  The first mission 
was reported before the start of the ATO, 
on April 7.  It involved two unarmed Su-27 
Flankers tasked to fly low and fast over the 
cities of Kharkov, Lugansk and Donetsk.  
After April 15, show-of-force missions over 
separatist strongholds were only flown by 
fully-armed Su-27s and MiG-29 Fulcrums, 
in an attempt to demonstrate the resolve of 
the Kiev government to use lethal force to 
suppress the uprising at an early stage.

The first appearance of a Su-25 in the 
war zone was reported on April 15, when a 
single Frogfoot was tasked to provide top 
cover to Ukrainian Army Aviation (UkAA) 

tactical transport helicopters delivering 
assault parties at the airfield near the city of 
Kramatorsk.

Armoured and agile, Su-25 attack aircraft 
were then seen conducting show-of-force 
missions over the separatist-held towns 
and villages around the regions of Donetsk 
and Lugansk, supporting the initial push of 
Ukrainian Army, Ministry of Interior/National 
Guard, Territorial Defence and Security 
Service units.  The Frogfoots were forward-
deployed to Dnepropetrovsk Airport together 
with a number of Fencers and Fulcrums, 
some 200km (108nm) from Donetsk and 
290km (157nm) from Lugansk.  There were 
unconfirmed reports that Chuguev airfield 
had also been used as a forward operating 
base.

The first hot mission was reported on May 
5.  Its aim was to destroy a UkAA Mi-24P 
attack helicopter that had made a forced 
landing in separatist-held territory near the 
breakaway city of Slavyansk.  The doomed 
Hind-F took direct hits from S-8KO rockets 
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and was consumed by fire.
In mid and late May, the UkAF Su-25 

force continued mounting occasional 
attack missions against selected targets in 
separatist-held territory.  In the beginning, 
typical combat sorties flown by Frogfoots 
involved a lightweight configuration 
comprising only two 20-round B8M1 80mm 
rocket packs, a full load of ammunition for 
the internal 30mm cannon and two 800-litre 
external fuel tanks.

On May 26, Ukrainian Su-25s were 
involved in a successful mission against 
separatists of the Vostok battalion who had 
occupied the terminal building at Donetsk 
Airport.  They opened fire in the early 
morning and inflicted serious damage, and 
avoided at least one MANPAD attack.

The next successful strike by an Su-25 
was in the battle for the border checkpoint at 
Marinovka on June 5.  In the engagement, a 
single Su-25 attacked troops and vehicles of 
the Vostok battalion out in the open, just in 
front of the checkpoint.

When Su-25s attacked targets in the cities, 
they are reported to have killed civilians.  
Their primary weapon on such missions was 
the S-8KO rocket, originally designed for 
area saturation attacks, and not to knock-out 
targets in urban environments.  Twenty S-8 

rockets were fired by an Su-25 in the now 
ill-fated attack on the municipal government 
building at Lugansk on June 2.  The rockets 
were reported to have hit the park and a 
small square in front of the building.  Seven 
civilians were killed and 28 more wounded.  
The Ukrainian Government stubbornly 
denied an Su-25 had carried out the attack 
despite evidence on the internet, including 
video footage recorded by casual observers 
and from city centre security cameras.  
The use of air-launched S-8 rockets was 
also confirmed by observers from the 
Organisation for Security and Stability in 
Europe (OSSE) who conducted a post-strike 
survey of the scene.

Unsubstantiated  
Shoot down Claims
During fierce battles around the city of 
Slavyansk on June 3 and 4, separatists 
defending the besieged city claimed one 
Su-25 was gunned down but this has never 
been confirmed by independent sources.

In mid-June, separatists claimed another 
Su-25 was shot down, referring to an aircraft 
that launched a rocket attack against the 
police station in the city of Gorlovka (used as 
a base by the separatists), killing four people 
in the early hours of June 14.  The pilot was 

said to have bailed out and was captured.  
There was no confirmation for such a loss 
or capture of the pilot from independent 
sources.  The third claim followed on June 
17, again over Gorlovka.  An amateur video 
footage released by the separatists showed 
an Su-25 dispensing flares and unleashing 
rockets.  It appears to be hit by ground 
fire.  Its fate remains unknown, but there 
was no confirmation of any UkAF aircraft 
having been lost in action on that date.  Two 
days later, yet another claim was made of 
an Su-25 being shot down, but it has never 
been confirmed by independent sources or 
supported by credible proof.

In late June there were reports of the 
UkAF Frogfoot force undertaking an unusual 
mission – to deliver emergency supplies 
to Ukrainian airborne troops defending the 
besieged airfield at Kramatorsk and other 
locations in the Donetsk region.  Several 
Su-25s were spotted twice during daylight on 
June 28 performing this rare resupply mission.  

They are reported to have approached the 
airfield at medium altitude to drop containers 
with food and medicines, descending on 
parachutes.  Carried on the underwing 
pylons, the containers were probably 
converted fuselages of 250kg (551lb) 
illumination bombs.  The vast majority of the 

1 This Tu-143 UAV was discovered in a field near the 
city of Shakhtyorsk on August 1, 2014 by separa-
tists.  It is not clear if the UAV had been shot down 
by the rebels or crashed because of system failure.  
via authors   2 The ill-fated An-30B ‘80’ had just 
been hit by a SAM near Slavyansk on June 6 while 
performing an artillery fire correction mission, with 
two crew members seen escaping from the burning 
aircraft.  via authors   3 The only An-26 lost in the war 
was reported on July 14, 2014 near the Izvarino bor-
der checkpoint in the Lugansk region.  It was hit by 
a SAM while conducting a resupply mission, claimed 
to have been performed at supposedly safe, high 
altitude. Two of the eight people on board were killed 
in the crash.  via authors   4 A B-8M1 rocket pack 
used to fire 80mm rockets in front of MiG-29 ‘02’ 
that was gunned down near Yenakievo on August 7, 
2014.  via authors   5 The crash site of Il-76MD Can-
did ‘76777’, shot down by two shoulder-launched 
missiles on June 14, while on approach to Lugansk 
Airport.  via authors   6 A separatist fighter posing 
with a fragment of fin from a downed Su-25 on July 
23, 2014.  via authors   7 The crash site of MiG-29 
‘02’ downed near Rozovka village in the Yenaki-
evo area on August 7.  via authors   8 Crash site of 
An-30B ‘80’ near the city of Slavyansk where it was 
gunned down on June 6, 2014.  via authors
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drops, however, failed to reach their intended 
targets and the supplies were subsequently 
seized by the separatists.

Con� rmed Losses
After the end of the temporary cease� re 
announced by government forces between 
June 21 and July 1, UkAF Frogfoots were 
called again to launch rocket attacks against 
positions held by the militants.  In early July 
they began dropping free-fall iron bombs.  
Two Frogfoots were claimed to have been 
shot down on July 1 by the separatists but 
just like the previous cases, there was no 
con� rmation from Ukrainian or independent 
sources.  Government of� cials, however, did 
admit one Su-25 two-seater was damaged 
by heavy machine-gun � re in the Snezhnoye 
area but managed to return safely to base.

Another Frogfoot shoot-down claim was 
made by the insurgents on July 2.  This 
time the Ukrainian authorities con� rmed 
it to some extent issuing a news release 
stating a Su-25 developed control problems 
(widely believed to have been due to combat 
damage) on approach to Dnepropetrovsk 
Airport.  The pilot, Lt Col Oleksandar Dyakiv 
(then serving as a Senior Navigator with the 
299th TAB), was not able to restore control 
and bailed out while his aircraft crashed on 
approach.  He continued combat � ying and 
in early 2015 was promoted to Colonel and 
appointed CO of the 299th TAB.  According 
to reports in the Ukrainian press, Dyakiv had 
� own 40 combat sorties.

Another Su-25 is reported to have 
sustained heavy damage while attacking 
targets on insurgent-held territory before 
midday on June 16.  The pilot managed 
to return the aircraft to base.  The second 
con� rmed Frogfoot lost in the con� ict 
was bought down in the evening of the 
same day in the Amvrosievka area of the 
Donetsk region, a combat zone not far from 
the Russian border.  Its pilot managed to 
eject safely and avoided capture by the 
separatists.  A Ukrainian Security Council 
spokesman alleged Russian � ghters had 
been involved in shooting down this Su-25 at 

7pm local time with air-to-air missiles.
Yet another Frogfoot, the third to be 

lost in the con� ict, was reported on July 
21.  Wreckage fell over Marinovka, a short 
distance from Lugansk.  Pilot, Lt Col Yuryi 
Shevtsov, a squadron CO from the 299th 
TAB, bailed out safely and evaded capture 
for nearly a month.  He was detained by the 
separatists on August 19 and experienced 
detailed interrogation before being released 
in a prisoner of war exchange.  He is 
reported to have revealed that the 299th TAB 

had a core group of 14 pilots � ying in combat 
before losses began to mount in early July.

On July 23, another two Su-25s were 
brought down while bombing a separatist 
stronghold at the Saur-Mogila height, east 
of Donetsk, not far from the Russian border.  
The ill-fated Frogfoots were part of a four-
ship mission and after being hit, most likely 
by MANPADS or a self-propelled surface-
to-air missile system, the pilots ejected and 
managed to escape capture.  The remains 
of the � rst jet were found near the village 

1 Su-25M1 ‘08’ took a hit during a combat mission near Starobeshevo (reportedly a mobile SAM system).  Pilot, Capt Vladislav Voloshin, ejected and was 
recovered by Ukrainian troops.  Chris Lofting   2 A group of militants from the separatist Vostok battalion posing with two different types of MANPADs – the two 

on the left are holding the Igla and the third has the obsolete Strela-2M.  via authors   3 Su-25M1 ‘04’ was gunned down on July 23 while attacking separatist 
positions at Saur-Mogila height.  Its wreckage was found not far from the city of Shakhtyorsk in the Donetsk region. Chris Lofting   4 An antiquated Tu-143 Reis 
UAV was actively used by the Ukrainian military for reconnaissance missions over territories controlled by separatists and saturated with air defence weapons. 

The vehicle seen has its Soviet-era fi ve-pointed red star hastily painted over before being declared ready for operational deployment.  via authors

UKRAINIAN AIR FORCE STRENGTH
At the outbreak of the military operations against the separatist militia forces, the Ukrainian Air 
Force (UkAF) had a fl eet of about 70 Su-25 Frogfoots but only about 15 were considered to be 
airworthy by early April.  All Su-25s are operated by the 299th Tactical Aviation Brigade (TAB) 
stationed at Nikolayev-Kulbakino.  A proportion of the fl eet was upgraded to the M1 standard.  
The upgrade package replaced a number of important components of the Su-25’s original 
KN-23-1 navigation and SUO-8-1 attack suites, designed to improve navigation and weapons 
delivery accuracy.  By April 2014, the 299th TAB had as many as nine upgraded single-seaters 
and one two-seater.
The Su-24M/Su-MR Fencer force, grouped into the 7th TAB at Starokonstantinov, had about 
ten airworthy aircraft on strength.
The fi ghter force available at the onset of the battle comprised 20 MiG-29 Fulcrums and 15 
Su-27 Flankers.  The Fulcrum force was operated by the 114th TAB at Ivano-Frankovsk, the 
40th TAB at Orernoye and the 9th TAB at Ozernoye, while the Flanker force was assigned to the 
831st TAB at Mirgorod and the 40th TAB at Ozernoye.
The transport fl eet had fi ve An-26s Curls, assigned to the 456th Transport Air Brigade (TrAB) at 
Vinitsa and four Il-76MD Candids of the 25th TrAB at Melitopol on strength, while the lone An-
30B Clank was assigned to the 15th TrAB at Borosopol.
Additional MiG-29s, Su-27s, Su-24M, Su-24MRs, Su-25s, Il-76s and An-26 and An-30s were 
brought out of storage and returned to service in mid and late 2014.
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of Dmitrievka and the wreckage of the 
second one was located close to the city of 
Shakhtyorsk.

Ukrainian sources also claimed one of the 
two Su-25s shot down on July 23 had fallen 
victim to a Russian fighter firing air-to-air 
missiles across the border.  This accusation 
cannot be confirmed.  The Russian 
Government denies any involvement of this 
kind in the conflict.

After sustaining these losses over three 
months of combat flying, the depleted Su-25 
force conducted further sporadic attack 
missions, mostly from medium altitude 
– above 16,400ft (5,000m) and beyond 
MANPAD engagement zones.  Weapon 
delivery accuracy from such altitude is 
reduced noticeably.  By the end of July, the 
UkAF continued using about ten Su-25s, 
but in a very careful and ineffective manner.  
On August 26, a four-ship of Frogfoots was 
seen on amateur video footage attacking 
separatist positions near Pervomaysk, some 
20km (11nm) from the border with Russia.  
This time the Frogfoots flew at relatively high 
altitude, maintaining high speed, dispensing 
protective flares and dropping light-and-heat-
emitting bombs, which slowly descended on 
parachutes, as decoys for the infrared seeker 
heads of insurgent-launched MANPADS.

Another Su-25 – representing the sixth 
confirmed UkAF Frogfoot loss in the conflict 
– was brought down near Starobeshevo 

on August 29, despite the precautions.  Its 
pilot, Capt Vladislav Voloshin, managed to 
eject safely and was recovered by friendly 
troops.  The separatists made three more 
claims for Su-25s destroyed that day.  There 
was no confirmation from Ukrainian sources, 
or by any other credible evidence, such as 
photographic or video footage of wreckage.  
Four, may be five, of the downed Frogfoots 
were upgraded Su-25M1s versions fitted with 
better navigation and sighting equipment.  At 
least two more sustained combat damage but 
were able to return to base.

Air-to-Ground Fulcrums
In early August, the UkAF, which was 
experiencing a shortage of attack and 
bomber aircraft, rushed its MiG-29 
Fulcrums in to the ground attack role 
and soon after reported the first loss.  A 
Fulcrum-C, assigned to the 114th TAB at 
Ivano-Frankovsk, was brought down near 
Yenakiyevo, 40km (22nm) east of Donetsk 
while flying at low altitude on August 7.  
Another MiG-29, also belonging to the 114th 
TAB, suffered exactly the same fate on 
August 17; it took a missile hit after delivering 
its ordnance payload on insurgent positions 
in the Lugansk region.  The doomed aircraft 
hit the ground near the city of Krasnodon, in 
separatist-controlled territory, close to the 
border with Russia.  The pilot managed to 
bail out and escape capture.

The small UkAF Su-24M Fencer fleet 
also failed to have any significant impact 
in the fighting.  Although the Fencer-D is 
considered as capable, at least in theory, 
of delivering a heavy payload, especially in 
poor weather and at night, it was employed 
only as a day-time bomber, dropping free-fall 
unguided bombs.  There is no confirmation 
about the employment of any type of laser 
and TV-guided weapons by Ukrainian 
Fencer-Ds involved in fighting in the Donetsk 
and Lugansk regions.

The Su-24M force saw sporadic use in 
combat during the most intense periods 
of the conflict, most likely due to the lack 
of suitably trained crews for the complex 
employment profiles required.  The 
method of employment was without any 
particular successes in a tactical sense, 
while the Fencer-D proved vulnerable to 
ground fire.  One aircraft took a MANPAD 
hit on July 2 during a bombing mission in 
the Donetsk region.  Despite losing one 
engine, the damaged aircraft returned 
safely to its undisclosed base (believed to 
be Dnepropetrovsk), situated some 300km 
(162nm) from the combat zone.  On July 
20, another Fencer was claimed by the 
separatists and its wreckage was found 
near the village of Novosvetlevka, also in 
the Lugansk region.  Both aircrew are said 
to have been killed.  Victim of a MANPAD, 
the aircraft lost is believed to have been a 
Su-24MR reconnaissance variant, and was 
confirmed by the authorities in Kiev.

On September 1, the separatists claimed 
they had shot down a Su-27 Flanker in the 
Donetsk region, not far from the village 
of Mereshki.  It was denied by the Kiev 
authorities and no proof has been submitted.

In early August, the anti-Kiev forces, 
enjoying strong support from Russia in the 
form of troop reinforcements and weapons, 
launched a counter-offensive.  Vastly 
increased troop numbers and firepower 
were used to encircle a large number of 
Ukrainian, troops and managing to reverse 
the situation on the front line.  Originally the 
government forces had deployed to sever 
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land routes to the Russian border used by 
the breakaway provinces.

Following the advance made by the 
anti-Kiev forces, combat operations in the 
Lugansk and Donetsk regions rapidly turned 
to a mix of COIN warfare and conventional 
battlefield operations.  Both warring parties 
made increased use of heavy-calibre artillery, 
main battle tanks and the BM-21 Grad Multi-
Launcher Rocket System with a maximum 
range of 20km (11nm).

The BM-21 uses 122mm rockets and 
is known for its lethal effect but excessive 
collateral damage when used against 
urban centres, inflicting numerous civilian 
casualties and damaged property.  The 
Ukrainian forces also used the heavier BM-
27 Uragan MLRS (range up to 35km/18nm) 
and the Smerch MLRS (range up to 
120km/65nm), both of which were equipped 
with cluster munitions warheads.

Ukrainian Government forces also 
expended a large number of 9K79-1 
Tochka-U (SS-21 Scarab) tactical ballistic 
missiles (range of 120km/65nm) also fitted 
with cluster munitions warheads.  The MLRS 
systems were used to soften resistance at 
Saur-Mogila to compensate for the severe 
shortage of UkAF airpower.

In late August anti-Kiev forces, well-
equipped and armed, launched a wide 
counter-offensive along three axis and 
stopped in front of the strategically 
important Azov sea port city of Mariupol.  

On September 7, Kiev and the pro-Russian 
separatists agreed a ceasefire, but it 
proved too fragile as MRPLs and artillery 
fire exchanges soon resumed, especially 
around Donetsk Airport.  The depleted 
UkAF saw only sporadic use, a situation 
that has remained until early 2015.

Makeshift ISR Aircraft
A solitary An-30B Clank (serial ‘80’) photo 
survey aircraft was the only available 
long-endurance ISR asset belonging to 

the Ukrainian forces at the beginning of 
hostilities in mid-April.  It was repeatedly 
used for photo and visual surveillance and 
reconnaissance over separatist-held areas 
and for artillery fire correction.  It suffered 
small arms fire damage on a low-level 
combat mission over the breakaway city 
of Slavyansk on April 22.  The aircraft was 
rapidly repaired and continued to be used 
in combat but was gunned down by a 
separatist-fired MANPAD on June 6 over 
Slavyansk while conducting an artillery fire 
correction mission.  It circled over the target 
for about an hour so that a spotter onboard, 
using binoculars, could locate enemy 
positions.  He maintained radio contact with 
artillery crews to correct their fire.  There 
is amateur video footage showing the An-
30B flying straight and level at slow speed 

over the battle zone at 9,840ft (3,000m) 
when two MANPADS were launched.  One 
missed but the second scored a direct 
hit in the starboard engine.  The aircraft 
rapidly lost altitude with its right wing ablaze 
and crashed near Drobishevo village.  Six 
onboard were killed with two more crew 
bailing out on parachutes.

No information has been released so far 
about operations of the small Su-24MR 
Fencer-E fleet, which is fitted with an old-
fashioned reconnaissance suite.  The type’s 

camera suite comprises wet-film cameras, 
a video camera, and an IR scanner to 
obtain reconnaissance information when 
flying at low and medium level.  It is widely 
believed the Fencer gunned down on July 
20 was a Su-24MR tasked with a low-level 
reconnaissance mission.

Ukraine lacked modern ISR assets 
with real-time day/night capabilities at 
the beginning of the COIN operation in 
mid-April.  By mid-June they began to 
deploy mini-UAVs with EO and IR sensors 
to bridge the gap.  These systems were 
mainly used for close-in reconnaissance 
and artillery/MRLS fire correction during 
the last weeks of the siege of Slavyansk 
and the large-scale follow-on clashes.  The 
UkAF also employed the 1970s-vintage 
Tu-143 Reis UAV, with launchers stationed 

at Kramatorsk airfield.  One of the type was 
found on August 1 almost intact in a field 
near the city of Snezhnoye, in separatist-
held territory.  It is still unclear if the UAV 
was brought down by ground fire or due 
to system malfunction.  Another Tu-143 
was gunned down by the separatists 
on February 3, 2015 near Irmino in the 
Lugansk region.  The Ukrainian forces are 
also known to have deployed the larger Tu-
141 Strizh UAV system, also operated from 
Kramatorsk.
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The pro-Russian separatists also used 
mini and tactical-class UAVs in a mass 
way.  In July and August they benefitted 
from the new technology (employing mainly 
Russian-supplied systems) for finding 
targets for their BM-21 122mm MLRS 
and 122mm artillery, deployed against 
the besieged Ukrainian troops in close 
proximity to the border with Russia.

Air Mobility Efforts
The anti-Kiev forces were also successful 
in interrupting the air bridge providing 
re-supply to besieged Lugansk airport.  
Their biggest coup came on June 14, when 
they brought down an Il-76MD Candid 
airlifter transporting airborne troops and 
their heavy equipment from Melitopol 
to Lugansk.  The aircraft (serial ‘76777’) 
took a MANPAD hit while on approach to 
beleaguered airport.  The missile caused a 
fire and set the aircraft ablaze which came 
down in insurgent-held territory some 
5.5km (1.9nm) from the runway.  All nine 
crew members and 40 troops onboard 
were killed.  Before the shoot down, UkAF 
aircraft are reported to have conducted 19 
re-supply sorties to Lugansk.

The small UkAF An-26 Curl fleet was 
actively involved in resupply of the besieged 
troops and on June 27 an aircraft was 
reported to have landed at the airport.  The 
next day an An-26 was noted dropping 
containers of food and medicine for the 

troops entrenched at Krachun-Mogila 
height near Slavyansk.  On June 30, another 
example dropped supplies at Donetsk 
Airport at twilight.

The attempts of the UkAF to provide 
badly-needed resupply to the ground 
troops besieged in several pockets inside 
a wide strip running alongside the border 
with Russia in both Lugansk and Donetsk 
regions in the second half of July also 
proved unfruitful.  One An-26, conducting 
food and medicine container drops, was 
shot down in the middle of the day on July 
14 east of Lugansk, near Izvarino village.  All 
eight crew members managed to escape 
with parachutes before the badly damaged 
aircraft plunged to the ground.  Two were 
found dead and another was captured by 
separatists.  The ill-fated aircraft (serial ‘19’) 

belonged to the 456th Transport Aviation 
Brigade, stationed at Vinnitsa.  The pro-
Russian separatists claimed the aircraft 
had been downed with a MANPAD, while 
the press service of the President of the 
Ukraine maintained the transport was flying 
at 21,325ft (6,500m) when hit, meaning 
a much more powerful SAM system was 
used or even an air-to-air missile fired from 
a Russian fighter.  This sounds strange 
when you consider the effective parachute 
delivery of containers with supplies requires 
the aircraft to fly relatively low and slow.  
Despite the loss, the survivors of the UkAF 
An-26 fleet continued sporadic resupply 
missions.  For example, on July 20 one 
was seen dropping 14 containers with food 
and water to besieged troops in the 
Krasnodon area.

1 MiG-29 ‘02’ from the 40th TAB, home-based at Vasilkov 
near Kiev, was lost in action on August 7 near Yenakievo in 
the Lugansk region.  Chris Lofting   2 A two-seat Su-25UB as-
signed to the 299th TAB taxing out, armed with 250kg high-
explosive bombs.  Chris Lofting   3 A MiG-29 from the 204th 
TAB formerly based at Belbek in the Crimean Peninsula, seen 
armed with R-73 air-to-air missiles.  As many as 37 aircraft in 
dismantled form were returned to Ukraine in May and June 
2014, soon after the annexation of the Crimea by Russia.  
The first of these was returned to the air on July 31 2014 in 
Kulbakino.  Chris Lofting   4 This bomb-laden Su-24M Fencer 
‘66’ is from the 7th TAB home-based at Starokonstantinov.  
A handful of airworthy aircraft were involved in operations 
employing unguided munitions only.  Chris Lofting

C
hris Lofting
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A 
well-worn cliché about 
Belgium – actually 
completely true – is 
that mussels are 
among the country’s 
most beloved national 
foods.  Almost every 
restaurant offers 
moules prepared in 
any one of at least half 

a dozen ways, so for someone (such as this 
reporter’s wife) who regards mussels as one 
of their favourite foods, Belgium represents a 
gastronomic paradise.

But, economically at least, Brussels 
Airlines, Belgium’s � ag carrier and an af� liate 
of the Lufthansa Group, is more interested in 
muscles than mussels.  Since it was formed 
early in 2002 it has had to demonstrate 
determination and strength in combating 
the many economic and competitive forces 
ranged against it.

In 2014 it � nally began to show strong 
signs that there might be light at the end 
of the tunnel for it � nancially, and by the 
beginning of 2015 the carrier was hopeful it 
could move solidly into pro� tability during its 
14th year of operations.  The 2014 � nancial 

result Brussels Airlines announced on March 
12 – a net loss of €4.2 million, only one-� fth 
the size of its net loss in 2013 – indicates the 
carrier is well on track to do so.

Brussels Airlines in its original 
incarnation (as SN Brussels Airlines) 
was formed in February 2002 when the 
company handling the liquidation of former 
Belgian national carrier Sabena – which 
ceased trading in 2001 after years of 
over-unionisation and poor management 
– purchased the one part of Sabena that 
remained a going concern – its regional 
subsidiary, DAT Belgian Regional Airline.

 with Muscles with Muscles with Muscles with Muscles with Muscles with Muscles
Brussels



A320-200 OO-SND  
(msn 1858) is painted in a ‘Diables Rouges’ (Red 

Devils) scheme to honour the Belgian national football 
team.  Rudi Boigelot/AirTeamImages
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SN Airholding, the investment group 
formed to handle Sabena’s liquidation, 
used DAT’s air operator’s certificate to 
provide airline services, but decided to 
change the name to SN Brussels Airlines to 
indicate it was now Belgium’s flag carrier.  
(Sabena’s two-letter IATA flight code had 
been ‘SN’.)  

A period of stiff competition at its 
Brussels Airport hub from Virgin Express 
ended in April 2005 when SN Brussels 
Airlines bought out its rival from Sir Richard 
Branson.  The two airlines merged under 
the SN Brussels name on March 31, 

2006 and in November 2006 the carrier 
announced it was renaming itself Brussels 
Airlines.  Operations began under the new 
name in March 2007.

Lufthansa  
Group’s Involvement
The following year saw the global financial 
crisis begin and quickly intensify.  Brussels 
Airlines was badly damaged, its passenger 
traffic plunging 6.7%.  But one bright spot 
in an otherwise miserable 2008 was the 
Lufthansa Group agreeing to acquire a 45% 
stake in the fledgling carrier, along with an 

option to buy it out completely from 2011.
At the time of writing (January 2015), 

Lufthansa Group had not exercised its 
option to purchase the remaining 55% of 
Brussels Airlines’ shares: the German giant 
always stressed it wouldn’t do so unless 
the Belgian carrier became profitable.  (It 
has until 2017 to exercise the option.)  Nor 
did it sink substantial financial resources 
into Brussels Airlines once the European 
Commission finally approved its investment 
in the Belgian carrier in June 2009.

Lufthansa Group’s massive airline 
industry influence, however, helped Brussels 

Despite a slow start after it took over as Belgium’s flag carrier, 
followed by a merger, a global financial crisis and an  
invasion of its Brussels Airport home by three major  
low-cost carriers, Brussels Airlines is proving a  
feisty and adept competitor.   
Chris Kjelgaard reports 
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Airlines in other ways during the young 
carrier’s darkest hours in 2009, when the 
global financial crisis was at its worst, the 
world’s airline industry was reeling and the 
company saw passenger traffic plummet 
another 14.4% compared with 2008. 

In late 2009, mentored by Lufthansa 
Group, Brussels Airlines not only became 
a participant in the influential Miles & More 
loyalty programme but was also inducted as 
a member of the Star Alliance – the world’s 
largest airline alliance.  The benefits of 
membership quickly became apparent.

“We are happy with the results,” said 
Geert Sciot, the carrier’s Vice President 
of External Communication.  “Star gave 
Brussels Airlines better connectivity and 
global coverage, access to new commercial 
products and significant passenger benefits 
like access to lounges, frequent flyer status 
recognition etc.

“Thanks to our membership, several Star 
member carriers that were ‘offline’ before 
started operations into Brussels Airport: 
Air Canada, Ethiopian and Thai Airways.  
Some others – Aegean, Turkish, United 
– launched new destinations or added 
frequencies.  Brussels Airport, with its very 
strategic location, became an important 
Star Alliance hub.” 

From 2010, Brussels Airlines’ passenger 
traffic quickly began to recover.  Year-on-
year it rose 4.4% in 2010, 16.3% in 2011, 
1% in 2012, 2% in 2013 and 13% in 2014.  
The 5.8 million passengers carried in 2013 
represented the carrier’s biggest annual 

passenger total up until then, and in 2014 
it increased boardings by another 758,000.  
Last year the airline also saw its average 
seat load factor improve by 2.8 percentage 
points, to 72%.  Much of the additional 
traffic came from the connections and 
codeshare agreements with Star Alliance 
partners and non-Star carriers such as 
AirBaltic, Air Malta and Etihad Airways.

Fleet Rationalisation
Brussels Airlines still faced major challenges 
before it could get anywhere near achieving 
and sustaining operating profitability.  One 
was that, as an amalgamation of two airlines 
that had operated widely differing fleets, 
it inherited a fleet containing too many 
different aircraft types for its fairly modest 
size: operating costs were much higher 
than they might have been and it needed to 
rationalise its fleet as soon as was feasible.

By 2010, Brussels Airlines had made a 
strategic decision to rationalise its fleet 
to the Airbus A320 (A319s and A320s) 
and A330 families (A330-200s and A330-
300s).  Until then it had operated British 
Aerospace BAe 146-200s (retired in 2008), 
BAe Avro RJ85s and RJ100s, Boeing 737-
300s, 737-400s, three A319s and three 
A330-300s.

The rationalisation began in 2011.  
Brussels Airlines has always acquired its 
aircraft on operating leases and so, unless 
it chooses to exercise any lease-extension 
options, it can hand back an aircraft with 
no adverse financial consequences at the 

end of the basic lease term.  The carrier 
returned all its 737-300s bar one (which 
it retained to operate on behalf of its 
Korongo Airlines joint venture carrier in the 
Democratic Republic of Congo), its 737-
400s, BAe 146-200s and Avro RJ85s.

At the same time, Brussels Airlines began 
building up its fleets of A319s, A320s 
and A330s – again by acquiring them on 
operating leases.  Today, other than 12 Avro 
RJ100s (down from 28 previously) which 
Sciot says are due to leave the fleet by 2017 
to be replaced by A320-family jets, Brussels 
Airlines operates an all-Airbus fleet of (by 
mid-2015) 18 A319s, seven A320s, three 
A330-200s and five A330-300s.

To operate its shortest-haul routes, 
particularly those with low traffic densities, 
the carrier wet-leases three Bombardier 
Dash 8 Q400 turboprops, two from Flybe 
and one from Lufthansa Group subsidiary 
Austrian Airlines.

Replacing Avro RJs optimised for short-
haul operations, particularly to and from 
short runways, with mainline A319s and 
A320s capable of operating much longer 
sectors meant Brussels Airlines substantially 
revamping its network to include a larger 
number of medium-haul routes.  The 
need to do so was another big challenge, 
according to Sciot.

Increased Competition  
at Brussels Airport
Between 2010 and 2012, Brussels Airlines’ 
service product positioning was “not 

1
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strong”, Sciot admitted.  At the same time, 
Brussels Airport’s important strategic 
position – serving the political centre of the 
European Union, having a large population 
within 100 miles (160km) and being the 
furthest-west Star Alliance hub airport in 
Europe – hadn’t gone unnoticed by other 
carriers.

Existing Brussels-resident leisure and 
low-cost carrier (LCC) Jetairfly, a subsidiary 
of the TUI Group, was getting larger.  But 
even more importantly, large LCCs easyJet, 
Ryanair and Vueling had all started basing 
aircraft at the airport by early 2014.  Turkish 
LCC Corendon Airlines also began serving 
Brussels during the same period.

At the same time, global long-haul giants 
Emirates, Etihad and Qatar Airways realised 
the huge potential Brussels Airport offered 
as a long-haul destination, and began 
serving it from their Middle East hubs.

Another product-positioning factor 
Brussels Airlines had to contend with was 
the airport’s dual nature as a destination: 
mainly of interest to business travellers 
at some times of the year and to tourists 
at others

The fact that the European Parliament 
and Commission – whose offices occupy 
huge areas of east-central Brussels and 
employ many thousands of people – close 
down for up to nine weeks in the summer, 
means the airport’s business traffic falls 
away sharply during that period.  Fifty-five 
percent of its annual passenger traffic is 
leisure-related and 45% is business-related, 
according to Sciot.

Brussels Airlines was well aware that 
yields per seat in the market were falling, 
driven mainly by low fares offered by the big 
LCCs (Ryanair and Vueling operated exactly 
the same route networks from Brussels in 
2014) and, in longer-haul markets, by the 
Middle East giants and Indian carrier Jet 
Airways, now part-owned by Etihad.

Brussels Airlines knew it had to do 
something in response.

Seasonality and  
a New Fare Structure
In fighting to improve its financial posture, 
Brussels Airlines’ CEO Bernard Gustin 
stressed that scaling down was not an 
option, according to Sciot: such a move  
would inevitably lead the carrier into “a 
vicious circle” of a shrinking network, 
declining loads, falling revenues and 
growing losses.  Instead, the company 
launched a bold plan at the beginning of 
2014 to adjust its medium-haul network 
to fly to more leisure destinations, many 
of which it would serve only during the 
summer season.

Last year the carrier launched services to 
nine new medium-haul summer destinations 
– Ajaccio, Athens, Bari, Bastia, Cagliari, 
Figari, Malta, Montpellier and Seville – and 
two new year-round destinations, Krakow 
and Warsaw.  For its 2014 winter timetable 
it added Riga and retained the two Polish 
cities.

For this year’s summer season, while 
dropping Montpellier and Bari after traffic 
failed to meet expectations, it has added 

another eight seasonal destinations – 
Billund, Bordeaux, Calvi, Dubrovnik, Ibiza, 
Lourdes, Olbia and St Petersburg – and will 
add Croatia’s capital, Zagreb, as a year-
round destination from November.

In August 2014, to match its pricing to 
the increasing seasonality of its short and 
medium-haul network, and to meet growing 
fare competition from Europe’s major LCCs 
at Brussels Airport, the carrier introduced a 
new four-tier fare pricing structure – under 
the slogan ‘We go the extra smile’ – in 
a move designed to offer maximum fare 
flexibility and a wide range of service 
options.

For those wanting to travel as cheaply 
as possible, Brussels Airlines offers 
‘Check&Go’ non-refundable return 
fares from €69, with bag-checking only 
available if pre-booked, and for a fee of 
€15 per bag.  The fare only allows advance 
seat reservation in the 24 hours prior to 
departure and does not allow passengers to 
travel on earlier flights the same day.

The ‘Light&Relax’ fare, from €109 round-
trip, offers a refund in case of cancellation 
(for a refund fee of €120), one 23kg 
checked bag and a flight change for a €45 
fee plus the difference between the old and 
new fare.

Passengers travelling under these two 
fare categories either need to buy any in-
flight meals they might want or bring food 
with them.

The ‘Flex&Fast’ fare, available from 
€359 per return flight, offers more comfort, 
including a front-cabin seat and an in-flight 

1 Avro RJ100 OO-DWL (c/n E3361), one of 12 
left in Brussels Airlines service.  Jorgen Syversen/
AirTeamImages   2 Wet-leased Bombardier Dash 
8 Q400s are used on short-haul routes with lower 
traffic densities.  Simon Willson/AirTeamImages
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snack or meal plus lounge access for a fee.
The top fare category, ‘Bizz&Class’, offers 

full flexibility, an empty middle seat next to 
the passenger’s front-cabin seat, lounge 
access, two 32kg checked suitcases and 
a choice of pre-booked in-flight gourmet 
meals – from €699 return.  Every category 
except Check&Go offers advance seat 
selection from the time of booking onwards.

Cutting Costs,  
Adding Charters
Brussels Airlines’ huge jump in scheduled 
service passenger numbers in 2014 – it 
is the fastest-growing member of the 
Association of European Airlines – indicates 
its new short and medium-haul fare 
structure has gone down well with the 

public, though Sciot acknowledged that 
yields have been falling.

But unit costs have also fallen following 
the airline’s fleet rationalisation and its 
decision to make its network more seasonal 
and hire cabin crews for the peak summer 
season only.

In cutting costs, “we found a lot of 
low-lying fruit we could remove from the 
tree,” said Sciot.  “We’re closing the gap 
and doing everything we can to become 
profitable in 2015.”

He added that Brussels Airlines is “on track” 
after a good summer season in 2014.  The 
airline’s plan to rationalise its fleet, restructure 
its network, cut its costs and improve its 
competitive offering – originally known as 
Horizon – has begun to make a difference.

Brussels Airlines has another 
significant string to its bow in an effort 
to maximise competitiveness in short- 
and medium-haul markets that isn’t 
reflected in its already impressive 2014 
growth numbers.  This is an increasingly 
important relationship with major tour 
operator and travel services company 
Thomas Cook, which has existed since 
Brussels Airlines began operations under 
its previous name in 2002.

In 2014, the carrier operated 654 
charter flights on behalf of Thomas Cook, 
and this year it will operate 824.  Thomas 
Cook has also decided to book blocks 
of seats for its own customers on some 
of Brussels Airlines’ scheduled flights 
this year, extra traffic that appears to 

1 Brussels Airlines A319 OO-SSG (msn 1160) on 
final approach to Brussels International Airport: 
one of 18 in the carrier’s fleet. Rudi Boigelot/Air-
TeamImages   2 The Red Devils scheme is also 

painted on Airbus A330-300 OO-SFO (msn 45).   
Serge Bailleul/AirTeamImages

2
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have been a key factor in the carrier’s 
decision to launch some of its new 2015 
seasonal routes, among them its flights 
to Ibiza.  The tour operator has also 
agreed to share financial operating risks 
with Brussels Airlines on some of the new 
seasonal flights.

Although none of the passengers it 
carries on its Thomas Cook charter flights 
in 2015 will be included in Brussels Airlines’ 
official passenger total for the year, the 
carrier regards its relationship with the 
tour firm as important.  “Our management 
intends to further develop this commercial 
partnership [in] time,” said Sciot.

Long-Haul Network
As well as its extensive short- and medium-

haul network to destinations as far afield as 
Tel Aviv in Israel and Agadir and Marrakech 
in Morocco, Brussels Airlines has a sizeable 
and unique long-haul network.  It serves 
all its long-haul destinations with A330-
200 and A330-300 widebodies, making 
particular use of the former whenever it 
needs extra cargo uplift on one of its routes: 
the maximum take-off weight of each of its 
A330-200s is ten tonnes higher than that 
of its -300s, according to Philippe Saeys-
Desmault, Vice President of Sales for Africa 
and Global Cargo.

As of early 2015, all but two of Brussels 
Airlines’ long-haul routes are to points in 
Sub-Saharan Africa (the exceptions are its 
daily, year-round Brussels-New York JFK 
service and its summer season Brussels-

Washington-Dulles flight).
The carrier flies to 17 destinations in 16 

countries in Sub-Saharan Africa.  It also 
operates, on a wet-lease basis, a Boeing 
737-300 (one of only a few examples of 
this variant with blended winglets) for its 
Korongo Airlines joint venture on domestic 
routes within the Democratic Republic 
of Congo (DRC) and between the DRC’s 
capital, Kinshasa, and Johannesburg.

Brussels Airlines’ extensive Europe-Africa 
network is partly a result of predecessor 
Sabena’s long historic ties to Africa, 
according to Saeys-Desmault.  Sabena – 
which began flying in 1923 and was one of 
the world’s oldest airlines when it ceased 
operations – began flights to what was then 
Léopoldville in the Belgian Congo in 1925.  
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It served the city, the capital of Belgium’s 
African colonial empire, until the airline 
collapsed 76 years later.

In 1966 Léopoldville was renamed 
Kinshasa when the DRC won 
independence.  It now has a population of 
more than nine million and is the second-
largest French-speaking urban area in the 
world, after Paris, as well as being the third-
largest city in Africa, after Cairo and Lagos.  
Brussels Airlines’ largest country station is 
located here, employing 172 people.

In Sub-Saharan Africa, Brussels Airlines 
also flies to Abidjan, Ivory Coast; Banjul, 
Gambia; Bujumbura, Burundi; Conakry, 
Guinea; Cotonou, Benin; Dakar, Senegal; 
Douala and Yaounde in Cameroon; Entebbe, 
Uganda; Freetown, Sierra Leone; Kigali, 
Rwanda; Lomé, Togo; Luanda, Angola; 
Monrovia, Liberia; Nairobi, Kenya; and 
Ouagadougou in Burkina Faso.

“If you look at Africa’s history ten, 20, 
30 years ago, its [political] landscape 
has changed, but a Belgian airline has 
always been operating there,” says 
Saeys-Desmault, who has spent 46 
of his 54 years in Africa.  “For British 
Airways and Air France, Africa is a small 
part of their long-haul networks, but for 
Brussels Airlines it’s about 90%.  It’s our 
second home and a very large part of our 
management has worked there or comes 
from there.  It makes us more or less an 
Africa specialist.”

Traffic Benefits and  
Network Responsibilities
This unique status brings Brussels Airlines 
various network and traffic benefits, but 
the airline strongly feels it also confers very 
important responsibilities.  Recently, one 
of these was its decision – reviewed daily, 
through conference calls with international 
health organisations and officials of the 
African airports and governments involved – 
to continue serving, with a normal schedule, 
all three nations worst affected by the Ebola 
crisis, after putting in place vital procedural 
safeguards.

Apart from Air France, which continued 
to serve Conakry, Brussels Airlines was the 
only European airline to maintain flights 
to Guinea, Liberia and Sierra Leone.  Its 
services provided a crucial transport 
lifeline for the international health workers 
and military forces working in the three 
countries, enabling them get to and from the 
areas and for essential medical and other 
supplies to reach places they were needed.  
“We see it as a humanitarian responsibility,” 
Saeys-Desmault told AIR International.

The carrier’s network to and from 
Sub-Saharan Africa accounted for 
around 800,000 (about 12%) of the 6.6 
million passengers it carried in 2014, but 
contributed a higher proportion of its overall 
revenues.  According to Saeys-Desmault, 
the airline’s long-haul network produces 
about 20% of its overall revenues.  Cargo 

business makes up about 8% of its overall 
long-haul revenue – and about 6% of the 
airline’s total.

Brussels Airlines’ reliance on Africa for 
long-haul traffic has created problems for it 
in the short term.  In January 2015, although 
the airline flew 4.6% more passengers than 
in the previous January, its overall revenue 
passenger kilometre traffic fell 3.1% and its 
freight ton kilometre cargo traffic plunged 
10.6%.  According to Brussels Airlines, this 
was entirely due to North American and 
European perceptions that Ebola had spread 
throughout Africa, when if fact the deadly 
disease was confined to three small countries.

Although more generally its Africa 
network presents Brussels Airlines with 
several major challenges – civil wars, 
sudden airport closures, lack of fuel 
availability and passengers falsifying 
passports are some of them – the network 
produces substantial benefits at its Brussels 
Airport hub.

“People come to Brussels to connect onto 
our aircraft [flying to Africa],” said Saeys-
Desmault.  “Germany is an important feeder 
destination for Africa traffic, so Brussels 
Airlines aircraft night-stop at Hamburg, 
Hannover and Berlin.”  They provide 
connections from those cities to the carrier’s 
flights to Sub-Saharan Africa, all of which 
depart from between 10:30am and 2:00pm.

For the same reason, many of its aircraft 
night-stop at other European cities too – in 

1

1 Airbus A320-200 OO-SNB landing at Brussels 
International Airport on March 17.  Both images 
Rudi Boigelot/AirTeamImages   2 On March 13, 
Brussels Airlines and Moulinsart unveiled A320-200 
OO-SNB (msn 1493) with this striking livery inspired 
by the Belgian cartoon character Tintin. Both Belgian 
companies worked several months on the project, 
based on the original drawings by Hergé.  The livery 
features a 37m long black shark, based on Professor 
Calculus’ shark submarine from the Tintin adventure, 
Red Rackham’s treasure. The aircraft was baptized 
‘Rackham’ and carries the legend ‘We fly you to the 
home of Tintin’ on the fuselage.
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France, Hungary, Spain, Switzerland and 
the UK.  And several codeshare partners 
of Brussels Airlines, such as Air Canada, 
Hainan Airlines and United time their arrivals 
at Brussels so passengers can connect to 
and from the Africa flights.

“Some partners adjusted their timetables 
because they wanted to be part of our 
wave,” said Saeys-Desmault.  “Even 
some flights from Africa [to other African 
destinations] connect via Brussels.”

Brussels Airlines’ own connections at its 
hub airport are helped by the fact that most 
of its flights depart from and arrive at Pier 

A, the newer and larger of Brussels Airport’s 
two main piers.  All the airline’s non-
Schengen and intercontinental departures 
use the 12 gates numbered T61 to T72, 
located at the far end of the pier beyond 
a border control post.  And all the gates it 
uses for its intra-Schengen area flights are 
only 45m (50 yards) away, at the nearer 
end of Pier A.  This means, particularly 
for passengers connecting from its flights 
arriving from Schengen Area-destinations to 
its intercontinental and other non-Schengen 
outbound flights, Brussels Airlines can offer 
connecting times of less than 45 minutes.

Customer Service Innovation
While not an early adopter of in-flight Wi-Fi 
service for passengers, Brussels Airlines 
is an innovator in customer service in 
other ways, according to Eric Kergoat, 
Head of Product Development – Customer 
Experience.  It was, for example, one of the 
first European airlines to offer web check-in 
and self-check-in for hold baggage.  Since 
introducing its first two self-bag-check kiosks 
three years ago, it has increased the number 
of such kiosks at Brussels Airport to 14.

After being assisted the first time round 
to self-check their bags by Brussels Airlines 
staff at the kiosks, passengers usually do 
it themselves when subsequently travelling 
from the airport, according to Kergoat.  
Brussels Airlines reckons that, today, 75% 
of its short-haul passengers self-check-in 
themselves and their bags.

In 2011, Brussels Airlines was the first 
customer to give Northern Ireland-based 
aircraft seat manufacturer Thompson Aero 
Seating orders for the Vantage long-haul 
Business Class seat which, while reclining 

to become a fully horizontal 79in-long 
(2m) flatbed, required only a 45in (1.14m) 
seat pitch.  This enabled the airline to fit 
30 Business Class seats into each A330 
without having to move any of the galleys or 
lavatories around.

Each long-haul Business Class cabin has 
alternate 2-1-2/1-2-1 row configurations, 
so the airline can offer ten ‘king’ seats with 
wide table/desk spaces on each side of the 
seat; and, in all, 24 seats with direct aisle 
access.

From March 2012 to January 2013, Brussels 
Airlines retrofitted all its A330 seats, including 
those in economy, with the new ‘Rave’ in-flight 
entertainment (IFE) system designed by a 
Californian company (subsequently purchased 
by Zodiac Aerospace USA) and pioneered in 
service by Lufthansa and Austrian Airlines.  
Rave is unusual in that the seatback screens 
are not merely monitors but tablet computers 
that store content.

This means the airline has no need to 
strew sizeable cables throughout the cabin 
to every seatback screen from the master 
IFE server to stream video or audio content.  
Instead, a thin wire to every seatback tablet 
provides the initial upload of content, and 
the only live streaming is the moving-map 
display of the aircraft’s position, speed, 
altitude and distance to destination.

Not only does this arrangement save a 
lot of weight but it also means the airline 
can update its master IFE servers every 
morning with the latest Euronews TV 
programme, downloaded from its extranet, 
and then upload the programme to each 
seatback tablet using only a USB stick.  
“Brussels Airlines is the first airline in the 
world to offer daily news from Euronews 

KORONGO AIRLINES

Under a wet-lease arrangement, 
Brussels Airlines operates a Boeing 
737-300 with blended winglets for 
its Korongo Airlines joint venture in 
the Democratic Republic of Congo.  
Based at Lubumbashi International 
Airport, the carrier – which is three 
years old in April 2015 – serves 
Kinshasa and Mbuji-Mayi in the 
DRC from Lubumbashi; and 
Johannesburg from Kinshasa.
Brussels Airlines has supplied, 
on a secondment basis, most 
of the carrier’s senior managers 
and all its technicians, pilots and 

cabin service chiefs.  It also trains 
all the rest of Korongo Airlines’ 
staff and provided the carrier with 
its own maintenance facility at 
Lubumbashi.
International organisations, such 
as the United Nations, which 
have active missions in the 
DRC regard Kongoro Airlines’ 
European maintenance and safety 
standards as important, because 
the European Aviation Safety 
Agency (EASA) has banned all 
other DRC-based airlines from 
operating to Europe because of 

poor maintenance and safety 
standards.  Staff members of the 
international organisations usually 
fly on Korongo Airlines when they 
need to travel between Kinshasa 
and Lubumbashi, or to or from 
Mbuji-Mayi.
Saeys-Desmault says Brussels 
Airlines and its partners in Korongo 
Airlines plan to add a Boeing 
737-400 and a turboprop regional 
airliner to its fleet, so it can serve 
more domestic and international 
destinations including Goma, a city 
of a million people on Lake Kivu on 

the eastern border of the DRC’s 
vast territory.
Goma is a few miles from the 
active Nyiragonga volcano, a lava 
flow from which destroyed more 
than half of the airport’s runway 
in 2002.  A German company has 
now repaired the runway, which 
can handle jets again, according to 
Saeys-Desmault.  Goma is seen as 
an attractive destination because it 
lies near most of the DRC’s largest 
mining operations and is close to 
the fast-growing cities of Kigali in 
Rwanda and Entebbe in Uganda.

Brussels Airlines no longer operates Boeing 737s in Europe, but 737-400 OO-
LTM (c/n 25070), with winglets, is operated by its Korongo Airlines subsidiary 

in the Democratic Republic of Congo.  Alex Filippopoulos/AirTeamImages
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every morning,” said Kergoat.
Because Belgium is known for its many 

speciality beers, Brussels Airlines – which 
has won various awards for its Business 
Class wine selections – now highlights 
carefully chosen Belgian regional beers on 
board its long-haul flights, the selection 
changing several times a year.

The Loft
The airline has perhaps reserved its most 
innovative customer service thinking for its 
new showpiece lounge in the Schengen 
area at Brussels Airport.  (It also operates a 
sizeable and comfortable ‘Sunrise Lounge’ 
in the non-Schengen area of Pier A.)

Known as ‘The Loft’, the new lounge 
– which opened in late October 2014 – is 
already winning “outstanding feedback” 
from users, according to Kergoat.  Four 
times the size of its previous Schengen 
area lounge, and able to accommodate 
300 travellers, The Loft, designed by 
Danish strategic design firm Designit, has 
eight zones for different activities and is 
unique in being Microsoft’s first airport 
lounge partnership.  Guests entering the 
lounge can borrow Surface Pro 3 devices 

from special ‘Microsoft Ambassadors’ – 
employees of the software giant – who are 
on hand to provide assistance.

The devices are loaded with apps 
including Skype, with which guests can 
make video calls from special privacy cabins.  
Others provide updates on the guests’ 
flights; a booking facility for one of The Loft’s 
shower rooms or sleep booths; and a video-
on-demand service, ‘Yelo’, whose content 
includes BBC News programmes.

Guests can also go online using their own 
electronic devices in a ‘Connected’ area or 
can work on their computers in a zone with 
150-plus electrical sockets.

There is also a relaxation zone, a beer bar 
(with beers provided by Brussels-based AB 
InBev, the largest brewer in the world) and 
food and coffee offerings catered by leading 
Belgian brands.

A walled-off and art-decorated area in 
The Loft is reserved for Miles & More HON 
Circle top-tier frequent fliers, the zone being 
equivalent to a Lufthansa Senator Lounge.  
The Loft even has a boardroom where top-
tier frequent flyers can take advantage of full 
projection and conferencing facilities to host 
a business meeting.

So comprehensive has Brussels Airlines’ 
thinking been with The Loft that it has 
even put ten customer service employees 
through butler training so they can serve as 
‘Maîtres de lounge’, capable of anticipating 
any guest’s requirements or concerns and 
handling them discreetly.

The Future
Brussels Airlines’ future increasingly 
appears to lie within the orbit of the 
Lufthansa Group, whether or not the group 
decides to take up its option to purchase 
the Belgian carrier outright.  If it doesn’t, 
this means Brussels Airlines will have 
remained unprofitable despite Lufthansa’s 
best efforts.

Not only is Brussels Airlines a member 
of the Miles & More loyalty programme 
but, Sciot confirms, the company is also 
involved with Lufthansa Group in a future 
fleet planning project.  The first phase of 
this is Brussels Airlines’ fleet rationalisation, 
which will be completed by 2017.

No details are yet available of Brussels 
Airlines’ long-term fleet and network plans, 
beyond replacing its 12 Avro RJ100s, but 
some educated guessing is possible.  The 

1 A330-301 OO-SFC (msn 45), wearing its Red Devils scheme, taxies to the Brussels runway in June 
2014 before departure to São Paulo.  The Belgian football team was aboard for the flight to the World 
Cup finals.  Serge Bailleul   2 Brussels Airlines operates to 17 destinations in 16 countries in Sub-Saharan 
Africa, including Dakar in Senegal, where A330-322 OO-SFW (msn 82) is seen during turnaround.   
Serge Bailleul/AirTeamImages
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decision to replace its RJ100s with A320 
family aircraft will mean its network will 
change, the carrier adding more medium-
haul routes and perhaps dropping some 
short-haul ones.

But it could yet decide to keep its existing 
short-haul routes and serve them using 
additional wet-leased regional aircraft, 
complementing the three Bombardier Q400s.

Sciot says Brussels Airlines hasn’t yet 
decided the exact mix of A319s and A320s 
it will use to replace the RJ100s.

While it has installed its very modern-
looking new cabin interior in every A330 
it operates (and will continue to do so in 
every additional A330 it agrees to lease, 
before the aircraft enters service), some 
of its A330-300s are among the oldest 
examples flying.  For example, OO-SFM 
was delivered in 1993, to A330 launch 
customer Air Inter.  These aircraft are 
operating reliably today, but will soon need 
extra maintenance under rules governing 
ageing aircraft.

Given its increasingly close co-operation 
with Lufthansa Group, it’s possible Brussels 
Airlines could replace its older A330-300s 
by leasing some of Lufthansa’s much 
younger ones (none of its 19 examples 
was built before 2004), should the German 
carrier decide to replace them with similarly 
sized A350-900s.

Another possibility is that Brussels 
Airlines could lease more A330-300s 
from Lufthansa Group subsidiary Swiss 
International Air Lines, should it decide to 
replace any now in its fleet with nine Boeing 
777-300ERs it has on order.  The A330 
that joined the Brussels Airlines fleet most 
recently was previously operated by Swiss 
as its last A330-200 before it decided to 
concentrate entirely on the -300.

Brussels Airlines could even become an 
A350-900 operator itself one day, taking 
part of the existing Lufthansa Group 
order or part of any follow-on order.  Like 

Lufthansa itself, the Belgian carrier could 
well become an operator of the A320neo 
family.  Saeys-Desmault admitted a fully 
laden A320neo would be able to serve 
Dakar non-stop from Brussels; the carrier’s 
existing A320 family jets cannot. 

Much has yet to be decided and much 
depends on Brussels Airlines’ ability 
to move solidly and consistently into 
profitability.  But, whatever the future holds, 
it’s evident this young airline is facing 
the future with its head held high and 
without unduly fearing its competitors.
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The 500lb Paveway IV is the fi rst air-to-surface 
weapon to have the guidance section and the fuse fully 
integrated, and the two communicate with each other 
throughout the fl ight to the target.  Ramon Wenink

MILITARY TORNADO GR4

AI.04.1562



TORNADO GR4 MILITARY

AI.04.15 63

L
ast month’s AIR 
International (p50-63) 
told the remarkable story 
of the Panavia Tornado 
IDS since it was brought 
into RAF service in 1980.  
From the � rst Gulf War to 
Afghanistan, the Tornado 
has been at the forefront 
of UK military action.  This 

month we bring the story up to date.

Operation Turus
When three Tornado GR4s departed RAF 
Marham early one morning in late August 
2014, the crews from No.II(AC) were 
making history.  Their sortie was the longest 
RAPTOR mission ever � own from the UK.  It 
was also notable because the targets were 
located in West Africa; yet another example 
of the Tornado’s ubiquity.

The order to deploy came just a couple 
of days before.  The only prior knowledge 
of a possible tasking came earlier in the 
year when the squadron sent a small team 
to its eventual location.  The site-recce was 

to check the safety issues of operating 
fast jets in a region the RAF had not 
previously deployed to.  Nobody from the 
RAF would provide any information about 
the deployment location, but several open 
source reports list it as the French air base 
at N’Djamena in Chad.  

The Tornados � ew for just under eight 
hours in a single-leg trail to West Africa 
supported by RAF Voyager tankers.  
More signi� cantly the Tornado aircrews 
conducted the � rst operational sortie at 
the end of the trail before recovering to 
their base for the � rst time.  The objective 
of the deployment was to � nd a group of 
Nigerian schoolgirls kidnapped by Islamist 
extremists Boko Haram.  Two of the aircraft 
carried a RAPTOR pod for gathering high-
quality stills, the other was � tted with a 
Litening III to capture real-time imagery and 
video if required.

On landing, all of the imagery captured 
was quickly turned around by a team from 
the Tactical Intelligence Imagery Wing (TIW), 
also based at Marham, and sent up the UK 
chain of command.

Guy Warner concludes his two-part review of 
the RAF Tornado GR4’s operational service

Part Two



The deployment was built around 
a ‘shaved-down’ Expeditionary Air 
Wing, limited in numbers because of 
accommodation and space for the aircraft at 
the air� eld.

The team comprised of hand-picked 
personnel, each with multiple skills to ensure 
the operation’s required output – intelligence 
products – was achievable.  There was a 
heavy reliance on host nation support and 
the French Air Force which maintains a 
signi� cant presence at the base.  The � rst 

sortie was launched two days after arrival.
The RAF was shy in saying how many 

pods were deployed but stressed the number 
gave the EAW suf� cient redundancy.  It also 
con� rmed no missions were cancelled due to 
the lack of a RAPTOR pod.

Pods had to be changed on a couple 
of occasions because of humidity and the 
temperature rise encountered at the base.  
Crews planned each mission in the early 
morning to give the best conditions for taking 
pictures and the best chance of success with 

the pods faced with the cooling requirements 
in the hot and humid environment.

Unlike Afghanistan, West Africa is a 
green and humid place, particularly in the 
monsoon season.  Aircrew had to capture 
imagery at the right time of day to avoid 
cloud and rain where possible.

Atrocious weather on the day of the � rst 
planned sortie caused it to be cancelled.  
The region had thunderstorms extending 
up to 50,000ft (15,240m), icing conditions, 
massive down drafts and very quick 
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Tornado GR4 ZA469/‘029’ loaded with a UTC Aerospace Systems RAPTOR 
pod over Afghanistan during a mission from Kandahar in January 2014.  Ramon Wenink

RAPTOR (or Reconnaissance 
Air Pod for Tornado) is a high-
performance long-range oblique 
photography (LOROP) system 
designed primarily for stand-off 
imaging at speeds up to 550 knots 
on the Tornado GR4.  
The RAF started acceptance 
of eight pods, with real-time 
data links and two transportable 
imagery exploitation ground 
stations, from US company 
Goodrich SRS Inc in 2001 (now 
UTC Aerospace Systems).
From an operational perspective, 
RAPTOR provides a fast and 
fl exible ISTAR asset which can 
datalink imagery to its ground 
station and subsequently be 
integrated with other platforms, 

such as the US Air Force’s U-2, 
MQ-1 Predator and MQ-9 Reaper 
remotely-piloted aircraft.  On 
receipt of imagery – and following 
analysis, which can be very rapid 
– the ground station can cue 
another GR4, carrying a Litening 
III advanced targeting pod, onto 
a target or area of interest.  The 
imagery product can also be 
distributed from the ground 
station to other users elsewhere 
in theatre.

ROLES
• Intelligence preparation of the 
battlespace
• Change analysis 
• Detailed target analysis
• Force protection

• Information operations
• Combat search and rescue
• Dynamic targeting
• Troops in contact

SYSTEM ADVANTAGES
• Mission planning is incorporated 
into TAMPA, the standard Tornado 
mission planning system.
• RAPTOR imagery adheres to 
NATO Standardisation Agreements 
for primary and secondary 
imagery, data storage, datalinking, 
reconnaissance reporting and data 
messaging.
• Uses Exploitation Multi-output 
Modular Architecture (EMMA).
• Enables exploitation and 
dissemination in National Imagery 
Transmission Format.  

• Compatible with US Distributed 
Common Ground Segment 
(DCGS).
• Uses new focal plane 
technologies and new data 
management techniques.
• Operates with increased 
geo-position data accuracy; new 
methods of operation; and use of 
external data sources.

AIRBORNE POD SYSTEM
• DB-110 dual-band LOROP 
(long-range oblique) sensor.
• Generates images in electro-
optical (EO) and infrared (IR) 
wavelengths simultaneously at 
long- to short-ranges.  
• Image generation is controlled 
by a management system.  

 WHAT IS  RAPTOR?



changes in conditions.  The following day 
brought bright blue skies and a mission that 
went ahead.

Crews had to be ready to re-plan while 
airborne; a challenging prospect with 
RAPTOR involving plenty of communication 
and crew resource management between 
the two cockpits, ensuring the best imagery 
is captured through cloud gaps.  This might 
involve holding the altitude, changing the 
stand-off range and the type of image taken 
to ensure the tasking requirement is met.  

One RAF of� cer described such scenarios 
as dynamic.

Mission Aspects
West Africa is a big region and the Tornado 
crews were searching for targets in an area 
covering hundreds of thousands of square 
miles.  Part of the tasking involved speci� c 
points of interest given through the tasking 
chain and those were the primary areas of 
interest.  The other part involved collecting 
imagery of larger swathes of land to increase 

knowledge of the region.
A typical sortie lasted for an hour-and-a-

half to two hours during which the amount 
of data gathered by the RAPTOR pod, in 
terms of volume, was the equivalent to a 
mission in Afghanistan lasting two or three 
times longer.  One Tornado pilot described 
the sorties as very busy in terms of data 
collect and maximised by having RAPTOR 
alongside Litening, or two RAPTOR pods 
when required.

The stores con� guration of the pair 
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• Fitted with a solid-state 
recorder, a data transfer module 
and a datalink that transmits 
imagery to ground stations in 
real-time.
• The pod is carried on the 
underside of the Tornado GR4.

DB-110 SENSOR
• Two-axis gimballed sensor, 
stabilised in pitch and roll.
• Primarily an oblique system with 
vertical capability.
• RAPTOR pod collects oblique 
and vertical imagery equally well.
• Simultaneous operation in EO 
and IR wavelengths.
• Long focal length optics for 
high-altitude standoff tasks using a 
narrow fi eld of view (NFOV) mode.

• Medium focal length optics 
for medium/close range 
operations using a wide field of 
view (WFOV) mode.  

COLLECTION OPERATIONS
• Either long-range standoff or 
direct/near over fl ight tasking can 
be achieved using NFOV and 
WFOV modes.
• The DB-110 offers the fl exibility 
of short-range optics, which 
enables both medium-level 
and high-level missions to be 
conducted.
• NFOV or WFOV collection is 
dependent on standoff, sensor 
mode and operator selection 
at the planning stage, rather 
than altitude.

AIRCREW OPERATIONS
• Aircrew workload is primarily 
with the weapon system offi cer 
(WSO).  
• Imagery is displayed on the 
WSO’s TVTAB cockpit display.  
-TVTAB provides reconnaissance 
task management, target 
verifi cation and limited battle 
damage assessment.
• WSO uses display to review 
imagery in cockpit (real-time or 
freeze-frame) to confi rm target 
collection.
• WSO can review and modify 
mission plan in fl ight to re-task 
the pod to capture targets 
of opportunity or to select a 
different collection aspect for 
the target.

TARDIS GROUND STATION
• Ground datalink terminal captures 
and relays to datalink ground station 
via fi bre optic connection.
• Uses new methods for receiving 
and ingesting data.
• Complies with military 
messaging formats.
• Each ground station has up to 
fi ve terminals within it.  
• Terminals are used to manipulate 
and adjust imagery and data, and 
to format and dispatch reports.
• Uses standard NATO intelligence 
database interface.
• Provides the potential for 
increased connectivity, distributed 
exploitation, reach back and 
increased interoperability. 

Mark Ayton

 WHAT IS  RAPTOR?



of aircraft enabled moving video to be 
recorded if something was seen and more 
detailed still images with RAPTOR.

Operating in a part of the world that 
lacked full radar cover meant that a lot 
of the � ying was to VFR (visual � ight 
rules), so aircrew had to know where to 
� y and which other air� elds to speak 
with to increase their level of situational 
awareness.  Part of the planning process 
was to assess the � ight safety and operate 
as reasonably as practical in the threat 

and risk environment of the region.
Operation Turus was effectively a search 

mission, therefore all imagery captured 
during the sorties had to be sifted through 
for positive leads.  The TIW team was faced 
with a huge amount of imagery to process 
and analyse.  To handle the workload, 
the number of image analysts deployed 
was increased during the initial phase.  
This allowed the team to operate around 
the clock and maximise the number of 
intelligence-based reports produced.  Each 
report contained just the key parts from all 
of the imagery acquired, which was sent to 
the command for further analysis.

One pilot involved with the operation 
explained intelligence gained from previous 
sorties shaped, but did not necessarily 
dictate exactly, what was subsequently 
done.  He also pointed out that the RAF 
Tornado detachment was just one element 
in a bigger reconnaissance operation and 
subsequent tasking came from different 
chains of command. 

Holding Up
What about the aeroplanes and the 
RAPTOR pods?  How did they stand-up 
to the environment?  According to one 
pilot, exceptionally well considering the 
austerity of the base and the lack of cover 
for the aircraft.  “The engineering team was 
fantastic.  We dropped one sortie through 
the entire deployment.  So it’s testament 
to the strength of the aircraft and the team 
that it succeeded, particularly when you 
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1 This shot shows both of the war fi ts used by 
the Tornado GR4s in Afghanistan (RAPTOR pod 

and Paveway IV, or two Paveway IVs and one 
launcher loaded with Brimstone missiles).  Both 
confi gurations include a Litening III pod.  Ramon 
Wenink   2 RAF aircrew inspect Brimstone mis-

siles loaded on a Tornado GR4 at Kandahar.  
Wg Cdr Ian Gale/Royal Air Force

1



consider the conditions they were working 
in,” he said.

And what about the RAPTOR pods?  
“We had a mini RAPTOR-engineering team 
deployed.  They worked around the clock 
when required to make sure the pods were 
serviceable.  The � ying tempo was such that 
it allowed us a suitable amount of time to 
make sure that the jets were well prepped.  
Some departure delays at the air� eld 
caused us problems with the temperature 
rise, but to my knowledge nothing caused 
the crew to have to swap jets due to a pod.”

One pilot had expressed scepticism at the 
start due to the climate and temperature, 
and wondered whether the system could 
generate what was required in the small 
window of opportunity available in the 
day.  “But the RAPTOR pods performed 
incredibly well, the imagery was fantastic 
and the interpretation of that was 
exceptional,” he added.

The pods used on Operation Turus 
were con� gured with the latest iteration 
of software and supported by the current 
version of ground support stations.

During the two-month deployment the 
detachment � ew 55 RAPTOR sorties and 
dropped just one.  

Herrick’s Final Go
Sixty-three months of continuous operations 
ended when the RAF’s detachment of 
Tornado GR4s, � own by No.31 Squadron 
‘Goldstars’, left Kandahar air� eld for home 
in late November.  For the men and women 

deployed on the � nal TorDet of Operation 
Herrick the � avour of the missions � own 
had changed considerably since the unit’s 
previous Afghan tour in 2013, re� ecting the 
altered situation on the ground.

Most of the missions � own involved 
reconnaissance of forward bases; those 
where ISAF had withdrawn, closed down or 
handed over to Afghan forces.

Missions � own that did support ground 
forces often involved over watch of troops 
withdrawing and convoys or helicopter 

lifts moving back to the main bases.  By 
November there were just a couple of main 
bases and Camp Bastion left – the latter 
was closed while the Goldstars were in 
country.  The squadron also conducted over 
watch while the last UK forces withdrew 
from Bastion.

GCAS
Once a daily requirement in support of 
ground operations, GCAS or ground close air 
support was an alert posture held by No.31 
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Squadron right until the end of its tour, but 
was called upon on just eleven occasions.

GCAS was designed so fast air (the term 
given to air support provided by fast jets 
such as F-16s and Tornados) could react to 
an incident occurring on the ground when 
there were no available aircraft airborne at 
the time.  As the number of troops deployed 
in Afghanistan reduced, so did the number 
of aircraft.  In the � nal few months of ISAF 
operations there were still plenty of aircraft 
around but not so many troops requiring 
close air support.  It was usually the case that 
when anything ‘kicked off’ during the � nal 
months there were already aircraft airborne to 
attend.  RAF Tornado GR4s were re-tasked 
to go and support a troops in contact (TIC) 
situation on a few occasions when already 
airborne on a reconnaissance mission (see 
later).  Such mission � exibility meant GCAS 
launches were not as necessary at the very 
end of Operation Herrick.

The term reconnaissance mission refers 

to the use of both the Litening III RD and 
RAPTOR pods.  Using a RAPTOR pod 
means the aircraft cannot be con� gured 
with a full-up war � t carrying Paveway IV, 
dual-mode Brimstone and a loaded gun, 
making it less versatile for re-tasking.

By contrast, an aircraft loaded with a 
Litening III and a weapon payload can be 
used for reconnaissance of pre-planned 
points.  These are loaded into the Litening 
III’s hard drive so that it automatically 
captures pictures as the aircraft passes 
overhead the required points of interest.  
That’s a similar method to RAPTOR 
however, when airborne, the aircrew can be 
re-tasked as a CAS platform.

Launching Brimstone
When Tornado GR4s were called to a tasking 
in Afghanistan the � rst person the crew would 
check in with was the JTAC: 
the person on the 
ground quali� ed 

to speak with the aircraft and co-ordinate 
what they wanted the aircrew to provide to 
support the ground mission.  “We let them 
know our weapons, fuel states and the stats 
of our mission,” said one pilot who deployed 
with No.31 Squadron for the � nal TorDet at 
Kandahar.  “The JTAC then paints us the 
ground picture, tells us where the friendly 
forces are, where the potential enemy forces 
are, what the plan of the ground troops is, 
what they expect to happen at various points, 
and what he wants us to do.

“If the situation develops into a potential 
kinetic one, we tend to stop looking out 
at the various reference points, bring our 
sensors into a defensive posture around the 
friendly forces, then try and � nd a point of 
origin of enemy � re.  Sometimes the JTAC 
already knows this, tells us the position and 
we can take a look at the enemy.”

At this point the aircrew must think about 
the rules of engagement for the situation, 
to ensure they comply with both the UK 
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and ISAF missions.  They have a strict set 
of procedures they must work through, 
undertake a collateral damage estimate and 
do everything possible to ensure there is no 
risk of civilian casualties or properties.

The pilot explained the next step: “If the 
rules of engagement are satis� ed then our 
thought process changes to the tactics of 
releasing a weapon.  Which weapon is best 
suited to the target?  What type of attack will 
be � own?  What direction will the attack be 
launched from, and minimising damage to 
anything else other than the intended target.”

One TIC situation in western Afghanistan 
involved a mixed US-Afghan force that 
was pinned down by hostile � re.  Tornados 
were tasked to attend.  The aircrews initially 
attempted to break the situation by a show 
of force but the contact continued until they 
undertook a strafe run, which brought a 
quick and effective end to the � re.

The squadron’s executive of� cer 
explained:  “The command directive at the 

time was to ensure we used the appropriate 
response to each situation we faced, 
working escalatory measures as required.  
Dropping a Paveway IV in the example 
previously given to break contact isn’t the 
right kind of response.  Crews are briefed 
on the rules of engagement and are trained 
to use the minimum response required to 
break a scenario.

“Weapons were expended when needed.  
Choosing which type is something that has 
to be calculated: the decision is taken at the 
time based on the evidence to hand and 
what the JTAC is asking for.  They are the 
one involved in the scenario and will require 
a particular kinetic effect.

“In many situations, a show of force or 
presence was enough to stop anything 
happening because the enemy realised 
that when a fast jet was present there was 
always the potential that weapons might be 
employed.

“Once the tactical plan is decided and it 

is authorised we will decide which aircraft is 
going to play which role.  One concentrates 
on dropping the weapon, the other uses the 
Litening pod to watch over the target area.  
The attack aircraft is positioned to await 
the � nal clearance call which always comes 
from the JTAC because he’s linked to the 
mission commander.  We tell him we are 
commencing the attack and he gives us the 
� nal yes or no approval.

The aircrew then run through their 
weapon drills and once all the safety criteria 
are met they release the weapon.  For a 
dual-mode Brimstone the Weapon Systems 
Of� cer (WSO) controls the laser dot directly 
guiding the missile to the target throughout 
the time it is in the air.  If something 
suddenly changes during the weapons 
� ight, the WSO has the option to shift 
cold.  This means he or she can 
drag the weapon off the target 
if needed to a pre-agreed 
open area 

Tornado GR4s on the fl ight line at Nellis Air Force Base during exercise Red Flag 
14-01, in which No.IX(B) Squadron participated.  Sgt Paul Oldfi eld/Royal Air Force
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that’s a safe place for the weapon to strike 
the ground where nothing gets damaged.  A 
cold shift is possible pretty much up until the 
weapon impacts.  A GPS-guided Paveway 
IV can also cold shift by switching it to laser-
guided mode.

“Once a strike has happened we then 
need to do battle damage assessment.  
We let the dust settle and reassess the 
scenario to determine if the friendly 
troops are still under attack and 
need another weapon 
on the target.  
Once the

 ground situation 
is calm we do a detailed 

reconnaissance of the target area 
to capture all of the information available 

at the scene to see the effectiveness of 
the strike.”

One of the squadron executives at 
Marham said some tasks happened within 
a mission lasting eight hours which included 
multiple tanker brackets.  “That can spread 
beyond your own mission.  You can arrive 
at an area where something is happening, 
takeover from another aircraft, continue 
the mission and then hand it off to another 
aircraft at the end of your day.  Sometimes 
it’s quick, but the two scenarios are very 
different.  You’ve got to make sure you are 
on your game, keep well fed, hydrated and 
stay alert.  That’s what the crews are trained 
to do,” he explained.

Weapon Effectiveness
MBDA’s dual-mode seeker (DMS) Brimstone 
air-to-ground missile was the weapon of 

choice against vehicles or 
as the low-collateral 
option.  
Examples of 
when the 

missile was best 
suited were situations 

when troops were taking 
� re from a sniper or the 
target was a motorbike.  
When used against 
small targets the 
Brimstone missile 
reportedly does not 
cause unnecessary 
extra damage around 
it.  One operational pilot 
told AIR International: “It’s 
ridiculously accurate and 
perfectly suited to moving 
targets.  In the � nal 
phase of its � ight it can 
use its millimetre wave 
radar to help track the 
moving target accurately.”

When used in GPS mode 
Raytheon UK’s Paveway IV 
is a � re-and-forget weapon.  
Once it’s separated from the 
aircraft the aircrew doesn’t 
need to maintain line-of-
sight connectivity with the 
weapon and constantly 
track it.  One pilot described 
Paveway IV as ridiculously 
accurate and very versatile.  The 

fuse can be set in the cockpit and 
because it has laser-guidance it 
can also strike moving targets.  
This gives the aircrew the 
option to shift the co-ordinate 
in � ight and guide the weapon 
away from the intended target 
because of the laser-guidance.
The pilot opined that DMS 

Brimstone and Paveway IV have 
different effects on the ground, are 
both incredibly accurate weapons and 
that none of his aircrew peer group 

had any complaints about using them.
When training, there is no need to 

� y with and drop either weapon because 
no additional practice is gained.  The 
DMS Brimstone and Paveway IV are both 
guided weapons and their carriage can be 
simulated in the aircraft using software, 

which presents the same information to 
both cockpits as would be the case 

if a real weapon was loaded.  The 
software on board is the same as a 
real bomb.  The pilot explained that 

once the aircrew get to the point of 
release, it does not matter that nothing 

has dropped off the jet.  They still 
practice guiding the simulated weapon 
and the TGRF has a high-degree of 
con� dence it would impact the target.

Dual-Mode 
Seeker Brimstone
The DMS Brimstone missile is a hugely 
effective weapon that gained great 
appreciation in the Coalition, according 

to No.31 Squadron’s former boss, Wg Cdr 
Ian Gale.  The weapon was carried on the 

Tornado Detachment (TorDet) aircraft 
every day in Afghanistan and was used 
on a number of occasions.

“There isn’t a weapon out there 
that’s better suited to moving targets,” 
he said.  But this very accurate missile 

with a low yield warhead, can be used in 
numerous situations.
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The � rst example � red in Afghanistan 
was used against an enemy gunman who 
was shooting at Coalition troops from a 
small hole in a wall.  On that occasion the 
Brimstone was � red through the hole, taking 
out the gunman and part of the wall, but 
leaving the rest of the compound intact.

“DMS Brimstone is a fantastic 
development of the legacy missile, because 
it is employable in many different situations,” 
said Wg Cdr Gale.  The great bene� t of 
Brimstone is the fact that you can stick it on 
the jet for relatively little loss of performance, 
but it’s a weapon that is likely to sit there for 
quite a long time until it’s needed.”

But DMS Brimstone is a must-have 
weapon according to RAF Tornado crews, 
particularly against an identi� ed high-value 
target, one which is moving, perhaps 
manoeuvring to avoid being struck.  
According to the former squadron boss, the 
only way of doing that, day or night, is by 
using DMS Brimstone.  “The gun or a bomb 
just won’t achieve the same result,” he said.

A fast-moving target, weaving around on 
a road, will not evade the laser trained upon 
it because the targeting is re� ned by radar 
that activates in the last moments before 
the attack.  “From a distance we can keep 
the laser on the target relatively easily but, 
during the � nal couple of seconds when 
a swift turn by the target might cause the 
laser to come off, the radar is excellent for 
maintaining the missile on the target,” said 
Wg Cdr Gale.

The former boss of No.IX(B) Squadron, 
Wg Cdr Nick Hay, concurred: “DMS 
Brimstone is our optimal weapon in 
a low collateral environment, and the 
weapon that we will drop against a 
moving target.”  During a three-month 
Afghanistan deployment in 2010, the � rst 
DMS Brimstone strike by the squadron 
was � red by a junior pilot against enemy 
gunmen � ring on Coalition soldiers located 
close to an urban area.  DMS Brimstone 
was deemed the best weapon for the strike 

because of its precision – and the fact that 
its explosive content is signi� cantly less 
than a Paveway IV’s.

Engaging a target with DMS Brimstone 
requires the crew to � y a similar pro� le to that 
used for a Paveway IV – ie, with a speci� c 

range to release the weapon, the target being 
lased throughout the attack sequence.  

Final Mission
The last mission � own by No.31 Squadron 
in Afghanistan involved armed over watch 
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1 A Tornado GR4 crew run through pre-fl ight checks before departing Kandahar Air Base for the last 
time in November 2014.  Cpl Andrew Morris/Royal Air Force   2 A Tornado GR4 with four fully-loaded 
Brimstone launchers takes off from runway 24 at RAF Marham.  SAC Richard Dudley/Royal Air Force   

3 Tornado GR4 ZA461/‘026’ takes off from Nellis Air Force Base on a Red Flag mission.  The aircraft 
is loaded with one live Paveway IV bomb.  Paul Ridgway
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on the day a joint Italian-American base was 
handed over to the Afghan Army.  While the 
last ISAF troops left in convoy back to their 
main base, RAF Tornado GR4s provided 
over watch.  The convoy came under attack 
from insurgents and the Tornados ended up 
performing a show-of-force.  According to 
the ground commander, it had the desired 
effect.  The enemy never returned � red on the 
ISAF convoy which was deemed as a � tting 
end to the missions that had been � own.

During the � nal TorDet at Kandahar, No.31 
Squadron completed 11 GCAS launches 
and � ew a total of 844 hours: 350 hours 
in September, 444 in October and 50 in 
November.

Perhaps the most � tting aspect of the 
� nal Tornado GR4 deployment occurred 
on the � rst leg of the homebound trail.  The 
Tornados � ew over the place where No.31 
Squadron was based on the north-west 
frontier of India (now Pakistan) during 
World War One.  The event occurred in the 
Goldstars’ one hundredth year.  

On November 25, 2014 in a ceremony 
at RAF Marham to welcome home the � nal 
Tornados from Afghanistan, Air Marshal Baz 
North paid tribute to the huge combined 
effort of the RAF and British industry.  He 
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also recognised the dedication of the men 
and women of the TGRF and their families 
attributing to them the Tornado’s position 
at the cutting edge of the RAF’s air combat 
capability.  Mark Ayton

Operation Shader
Three months before the TGRF returned 
to the UK from Afghanistan it was called 
upon again for another tasking; an 
unexpected return to the skies of Iraq 
under Operation Shader.  Tornado GR4s 
based at RAF Akrotiri in Cyprus started 
� ying reconnaissance missions from 
there on August 9, 2014 in support of the 
humanitarian relief efforts to assist the 
thousands of civilians displaced by the 
Islamic State of Iraq and the Levant (ISIL).

Initially aircrew used the Litening III pod to 
help coordinate aid drops.  The next stage 
was reconnaissance missions to gather 
intelligence for Iraqi and Kurdish forces 
� ghting ISIL.  Then on September 30, the 
� rst airstrike took place against targets 
in northwest Iraq.  Two types of strike 
missions are currently being � own: close air 
support using a remote feed on the target, 
and predetermined interdiction in strike 
packages comprising aircraft from many 
different nations in combined air operations.  
On a number of occasions the TGRF has 
been tasked to lead COMAOs over Iraq.

Dual-mode seeker Brimstone is again 
proving its worth as a really precise, low 
collateral damage weapon, particularly 
against moving targets that are dif� cult to 
track with a laser.  Paveway IV is providing 
versatility because it has smart fusing.

Other features designed to enhance the 
aircraft have been standardised and include 
secure communications in all wavebands, 
and Link 16 to improve the aircraft’s Tactical 
Information Exchange Capability.  These all 
improve the crews’ situational awareness 
and overview of the entire battle space 
in which they are operating.  This is an 

important capability because the threat level 
from ground-based anti-aircraft � re in Iraq 
is at a higher end of the spectrum than in 
Afghanistan.  The operation is ongoing.

Toward the End
AIR International understands that there are 
now fewer than 60 Tornado GR4s in RAF 
service: nobody from the service would 
con� rm the actual number.  These are 
� own by the three remaining frontline units, 
No.IX(B), No.12(B) and No.31 Squadron, 
and No.XV(R) Squadron the operational 
conversion unit, all grouped together as 
the TGRF under the command of an Air 
Commodore.

There can be no escaping the fact that 
the effort required to maintain the airframes 
and the RB199 engines in operational 
condition is increasing.  The squadrons are 
supported on base by contractors from BAE 
Systems, Rolls-Royce and Serco providing 
depth maintenance to the surviving � eet.

Ongoing enhancement programmes 
are improving the life and availability of the 
engines, making sure the best aircraft are 
in the active � eet, adding a traf� c collision 
avoidance system, an infrared counter-

measures system to the current suite and 
trialling Brimstone 2, navigation warfare, an 
avionics installation which will operate in a 
GPS denied environment and the common 
jamming pod, which is an upgrade of the 
Skyshadow 2.

Eventually the Tornado GR4 will retire 
when it is judged the Typhoon FGR4 and 
F-35B Lightning II (which will be based 
at Marham) are ready to take over.  The 
retirement decision is complex and involves 
juggling equipment and manpower, and 
therefore has a degree of � uidity.  The 
Tornado GR4’s current out-of-service date is 
2019.  Until that time the aircraft continues to 
be the exact opposite of a big, indiscriminate 
stick but, a highly capable, versatile and 
unexpectedly subtle instrument in the 
hands of some of the most operationally 
experienced aircrews in the world.  Once the 
last GR4 retires, the Tornado will not be gone 
forever because the Italian Air Force plans to 
operate its Tornado IDS � eet for another ten 
to 15 years, the Royal Saudi Air until 2025 
and the Luftwaffe ECR for a decade beyond 
that.  No other operator, however, has made 
such intensive use of its aircraft as the 
Royal Air Force.  Guy Warner
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ECHO Flight
DAC Aviation is a lifeline to the most desperate  
in East Africa.  David Oliver explains
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N
airobi’s Wilson Airport 
has served commercial 
charter companies, flying 
schools and private 
pilots for more than 80 
years, and is the second 
busiest airfield in Africa 
for aircraft movements.  
Although domestic 
flights constitute most of 

the total traffic, it is the main base for several 
air ambulance and humanitarian aid operators, 
the largest of which is DAC Aviation.

The airport opened in 1929 as the Nairobi 
West Aerodrome and its first commercial 
flights were operated by Wilson Airways, 
founded by Florence Kerr Wilson, who 
came from a wealthy English family of ship 
owners.  With the famous English aviator 
Tom Campbell Black as managing director 

and chief pilot, the airline soon became a 
magnet for British and European aristocrats, 
international adventurers and big-game 
hunters.  Wilson Airways was able to 
expand its services by flying passengers 
from airstrips around Kenya to connect with 
Imperial Airways flights to London and Cape 
Town, and Nairobi West became Kenya’s first 
international airport.  On the outbreak of war 
in 1939 Wilson Airways closed its doors, its 
fleet of 15 aircraft pressed into the Kenya 
Auxiliary Air Unit (KAAU).

After the war, international flights to Nairobi 
moved first to RAF Eastleigh and then the 
new Embakasi Airport, later Jomo Kenyatta 
International.  Nairobi West, renamed Wilson 
Airport in 1962, became something of a 
backwater, used by flight training, private 
pilots and charter companies flying obsolete 
commercial aircraft.  Not long ago, the facility 
resembled more of an aviation museum than 
a modern domestic airport.

Emerging Need
But the turn of the century revived its 
fortunes with new charter and domestic 
scheduled flight operators established along 
with professional maintenance, repair and 
overhaul (MRO) providers.

One of the new companies was DAC 
Aviation, founded by Emmanuel Anassis, 
who had identified an opportunity in the 
African air transportation market.  Working 
as a humanitarian pilot in east Africa, he 
noticed that international humanitarian aid 
organisations lacked access to a stable, 
reliable and safe air service provider.

Anassis began his commercial aviation 
career in 1984 and his broad range of 
experience, from scheduled airline operations 
to critical airlift missions in war-torn countries, 
helped transform the company.

It began operations in 1993 with a single 
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DHC-5 Buffalo and a contract with the 
United Nations Children’s Fund (UNICEF).  
By 2004 the company operated seven 
Buffalos and had acquired the first of many 
Dash 8s.  The 37-seat Series 102 and 200 
Dash 8s have a 3,400kg (7,495lb) payload, 
while the 54-passenger Dash 8 Series 
315 can carry 5,135kg (11,320lb).  The 
Dash 8-315 models operated by the DAC 
Aviation Group are equipped with a gravel kit 
supplement, which lets the aircraft land and 
take-off on gravel runways as well as rough 
terrain. The aircraft also has an auxiliary 
power unit allowing air conditioning systems 
to operate while on the ground.

In August 2006, DAC acquired CMC 
Aviation, now operating as DAC Aviation 
(EA), a long-established MRO provider 
at Wilson Airport, with the objective of 
expanding the organisation’s fixed base 
operations (FBO).

Humanitarian Missions
At the same time, DAC Aviation was 
contracted to operate the European 
Commission Humanitarian Aid and Civil 
Protection (ECHO) Flight, which supports 
the majority of aid agencies operating in and 
around the Great Lakes and African Horn 
regions.  The European Union (EU)-funded 
operations enable the transportation of 
personnel and supplies to remote areas 
which, without the service, would have few 
links to the rest of the globe.

Now supporting in excess of 80 scheduled 
flights per week, utilising four dedicated 
aircraft (two Dash 8s and two Cessna Grand 
Caravan EXs), the ECHO Flight programme 
continues to grow in its capacity and ability to 
help an increasing number of non-government 
organisations (NGOs) access transport to fulfil 
their objectives.  In an effort to assist on-going 
humanitarian relief efforts in Chad, the ECHO 
Flight programme, has also positioned a 
Grand Caravan EX in N’Djamena. 

Facilities
ECHO Flight has reservation offices at Goma 
and Kinshasa and a flight office in Bunia in 
the Democratic Republic of Congo, which 
are open 24 hours a day, in addition to 
headquarters within DAC Aviation’s premises 
at Wilson Airport.  The European Commission 
in Brussels co-ordinates the ECHO Field 
network of six regional support offices, of 
which Nairobi is the only one in Africa.

In 2013, ECHO Flight racked up 6,444.65 
flying hours, flying 19 medevac and security 

evacuation missions, carrying 30,071 
humanitarian aid personnel and 594.3 tonnes 
(1,310,326lb) of emergency supplies.  In the 
same year, DAC Aviation received Basic 
Aviation Risk Standard (BARS) accreditation.  
BARS, developed by the Flight Safety 
Foundation in partnership with the UN World 
Food Programme (WFP), sets minimum 
requirements to enhance the safety of 
services delivering humanitarian aid.

Safety Issues
Warren Feschuck, Senior Vice President 
and Chief Operating Officer of DAC Aviation 
Kenya, is a qualified captain on the Canadair 
Regional Jet and the Dash 8 aircraft, and 
holds an approved ‘Check A Pilot’ type rating 
from Transport Canada.  He is a regular 
speaker on aviation safety management 
system topics at numerous conference 
venues.  One such event was the 2014 
Global Humanitarian Aviation Conference 
& Exhibition (GASC) for humanitarian air 
operations, part of the UN WFP aviation 
safety awareness initiative.

At the conference, Feschuck highlighted 
the risks of near mid-air collisions (NMACs) 
and mid-air collisions faced by humanitarian 
aid operators and the action that should be 
taken to avoid them.  He drew attention to 
the potential for collisions between civil and 
military traffic, and drones operating with poor 
air traffic control, VHF frequency congestion 
and ‘see and avoid’ systems.  The latter are 
ICAO and state regulator-mandated, but 
they have functional weaknesses.  These 
include unknown or unreported traffic, no 
transponder and/or traffic collision avoidance 
system (TCAS), leading to operators reporting 
encounters with unmanned aircraft that 
haven’t made themselves known.  

Another cause of concern, Feschuck 
said, is that all operations are to visual 

flight rules but this is sometimes hard to 
maintain in instrument meteorological 
conditions (IMC).  He also identified poor 
language skills and regulation, which 
fosters bad practices and services.

Feschuck concluded by stressing:  “These 
are complex and challenging safety issues 
requiring many solutions from multiple 
stakeholders.  If persistent NMAC problems are 
not addressed, there will be more accidents.  
An effective SMS and reporting culture can 
help operators identify and mitigate the risks 
associated with near mid-air collisions.”

CRJ200LR
During 2013, DAC Aviation diversified its 
humanitarian support sector presence by 
securing two long-term contracts with the UN 
Department of Peace Keeping Operations.  
Based in Nairobi and Abidjan in the Ivory 
Coast, the operations support logistical 
resupply and passenger transportation. The 
company’s twin-jet Bombardier CRJ200LR 
is also contracted by the UN WFP based in 
Nairobi to support personnel transportation 
missions throughout Somalia.

DAC Aviation aircraft contracted to the 
WFP are part of the organisation’s United 
Nations Humanitarian Air Service (UNHAS), 
and carried 60,450 passengers in Kenya 
and Somalia during 2013, plus 356 tonnes 
(784,846lb) of cargo in support of more than 
100 NGOs.  Within Kenya, UNHAS provided 
air transport services to 34 NGOs engaged in 
humanitarian operations at the Dadaab and 
Kakuma refugee camps.

On DAC Aviation’s 20th anniversary 
of operating humanitarian aid, a second 
CRJ200LR was added to the fleet together 
with six new Cessna Grand Caravan EXs 
and the first of three Dash 8 Q400s.  All 
operate in support of humanitarian aid and 
relief programmes.

Despite the operating limitations of 
Wilson Airport, with the city encroaching its 
boundaries and flights restricted to daylight 
only, DAC Aviation has recently unveiled 
plans to build a new hangar and MRO 
services at the facility.  The development will 
include a staff training centre and act as an 
FBO for existing DAC operations, including 
its ECHO Flight and UNHAS services. 

The building has been designed to be 
‘green’, tapping into abundant solar power 
and using recycled materials to minimise its 
impact on the environment.

Reliable, safe and professional providers, 
exemplified by the DAC Aviation Group, 
now conduct dedicated flights conducted 
for humanitarian aid organisations in 
East Africa.

1 ECHO Flight’s Dash 8s operate from austere landing strips in remote areas of East Africa.  DAC Avia-
tion   2 Cessna Grand Caravan EXs are among aircraft used to transport personnel and supplies to 
remote areas.  DAC Aviation   3 DAC Aviation began humanitarian aid support flights with a fleet of DHC-
5 Buffalo aircraft, which remain in service.  DAC Aviation   4 One of the two ECHO Flight Dash 8 Series 
102s (5Y-BTP) outside DAC Aviation’s facility at Nairobi’s Wilson Airport.  David Oliver
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I
n the early 2000s various Italian police 
corps identi� ed the need for a new 
multi-role, light, twin-engine helicopter to 
replace older types such as the Agusta-
Bell AB206, Hughes NH-500 and Agusta 
A109A.  To exploit the advantages of 
common technical and logistics support, 
and economies of scale generated from 
a substantial order, four corps – the 
Carabinieri, Polizia di Stato (state police), 

Guardia di Finanza (GdF, economics and 
border police) and Corpo Forestale (forests 
and environment police) – agreed to procure 
a common platform.  

The project was co-ordinated by 
ARMAEREO (the Italian Ministry of Defence 

aviation procurement and certi� cation 
agency) and started in 2003.  The task to 
develop a dedicated machine was assigned 
to AgustaWestland, long established as 
the provider for all Italian military and state 
corps helicopters.

The result was the AW109N Nexus (or 
MCH-109A, according to ARMAEREO’s 
Mission Design Series designations), which 
used all the improvements developed in the 
latest A109 models: the Power, the Grand 
and the LUH. 

Despite its A109 designation, the Nexus 
had little to do with the original Agusta 
A109A, delivered in 1976.  The � rst Nexus 
prototype (c/n 22501, experimental military 
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Riccardo Niccoli profi les the Nexus, a version of the AW109 
developed specially for Italy’s police agencies
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Guardia di Finanza Nexus variants have an 
imaging sensor turret and vertical blades for wire-
cutting on the windscreen and under the nose.  
All images Riccardo Niccoli unless noted
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Guardia di Finanza Nexus variants have an 
imaging sensor turret and vertical blades for wire-
cutting on the windscreen and under the nose.  
All images Riccardo Niccoli unless noted
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serial CSX.81662) flew in June 2006.  It 
remained with AgustaWestland for test and 
evaluation, but was part of the Carabinieri order 
and later coded ‘CC-57’.

It was followed by a second prototype, c/n 
22502 (CSX.81679), which was also the first 
one for the Guardia di Finanza (later coded 
‘GF-301’). 

Secret Development 
The Nexus was conceived to operate 
over urban areas by day and night and in 
poor weather conditions.  Its development 
was initially labelled ‘secret’ by the Italian 
Government because the avionics suite 
included some communications systems 
that even AgustaWestland was not allowed 
to know about – including data link and video 
link equipment enabling all Nexus helicopters 
to communicate and send data and images 
in real time between each other and to police 
corps’ local operational control rooms.

Compared to the A109E Power, the Nexus 
is equipped with more powerful engines: Pratt 
& Whitney Canada PW207Cs, each delivering 
625shp (466kW) at maximum continuous 
power and 815shp (608kW) at maximum take-
off power.

Maximum take-off weight was increased 
from 2,850kg (6,277lb) to 3,175kg (6,993lb) and 
the airframe and landing gear strengthened.  
Maximum speed remained the same as the 
Power at 168kts (311km/h), but the range 
increased from 667km (415 miles) to 726km 
(452 miles).

External features include two vertical blades 
on the upper and lower part of the nose to cut 
wires and cables; side sponsons housing the 
main retractable landing gear; downwards-
facing winglets on the rear horizontal tailplanes; 
LED anti-collision lights; and a large high-
frequency radio antenna on the starboard side 
of the tail boom.

Modern Avionics
The AW109N’s general dimensions and layout 
remained approximately the same as the 
previous A109 models, but its avionics were 
much improved.  The Nexus is equipped with 
a fully-digital Universal Avionics UNS-1L Flight 
Management System, a Skyforce Observer 

Mk.III weather radar and a GPS-guided digital 
colour mobile map generator for navigation.

The glass cockpit is dominated by six LCD 
multifunction displays.  The certification is for 
single pilot instrument flying rules even if, for 
operational reasons, Italian police operators 
always fly with two.  An AgustaWestland 
automatic pilot management system offers 
automated hovering, search and rescue and 
wing modes and the cockpit is night-vision 
goggles (NVGs) compatible.

Other equipment can be installed in the 
Nexus as required, including a safety kit of 
four inflatable flotation devices (two housed on 
each side on the lower fuselage) for flights over 
water; a rescue winch fitted to the starboard 
side; and a Wescam imaging sensor capable of 
TV and infrared day/night filming. 

The Guardia di Finanza requested extra 
mission equipment, in addition to the standard 
configuration, to fulfil its specific maritime 
patrol and surveillance tasks in the fight against 
illegal trafficking by sea.  Its helicopters have a 
Telephonics RDR-1500B+ search radar, a FLIR 
Systems SeaFLIR II forward-looking infrared 
(FLIR) system; a dedicated control station 
in the cabin for the system operator; and a 
powerful searchlight.

In the GdF’s previous A109A-II, the radar 
was fitted to the underside of the fuselage and 
covered a 360º field of view, but in the Nexus 
it’s located inside the nose.  This limits the 
field of view to only 120º, but that’s considered 
enough for the GdF’s needs while not 
compromising the helicopter’s aerodynamics, 
range and speed.

Deliveries
The whole contract for the first batch of 
Nexus helicopters included 40 aircraft: 18 
for the Carabinieri, 18 for the GdF, three for 
the Corpo Forestale and one for the Polizia 
di Stato.  These were destined to replace the 
Carabinieri’s and GdF’s A109As and part of the 
GdF’s NH-500 fleet.

A second batch – including more helicopters 
for the Carabinieri, Polizia di Stato and GdF to 
replace more A109As, NH-500s and AB206s – 
was expected to be signed at a later date.

The Carabinieri was the first operator of the 
Nexus, receiving its first example, MM.81663 

1

2

3

1 AW109N ‘GF-309’ from the Guardia di Finanza 
Centro di Aviazione (training centre) at Pratica di 
Mare in maritime patrol configuration, fitted with 

four inflatable flotation devices, two each side, on 
the lower surfaces.  Riccardo Niccoli   2 A powerful 
searchlight, useful at night or in bad weather when 

patrolling at sea, is fitted to Nexus of the GdF.  
Riccardo Niccoli   3 The FLIR Systems SeaFLIR II 
thermal imaging sensor is fitted under the nose.  

Riccardo Niccoli   4 The second Carabinieri Nexus, 
over the Alps before delivery, with its temporary 
‘81664’ military serial painted on the tail boom.  

AgustaWestland via author   5 A Wescam imaging 
sensor fitted under the rear fuselage of the Corpo 

Forestale AW109Ns.  The service grounded its 
Nexus fleet on April 1, 2014, awaiting a decision 

about its future.  Corpo Forestale via author   6 The 
Nexus has a modern glass cockpit with six multi-

function displays.  Corpo Forestale via author
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(‘CC-42’, c/n 22503), on December 11, 2007.  
This and a number of following aircraft were 
assigned to the Raggrupamento Aeromobili dei 
Carabinieri (Carabinieri air unit) based at Pratica 
di Mare.

The first 12 pilots, mainly instructors, 
underwent ground school and an initial 20-
hour flying phase on the new helicopters at 
AgustaWestland’s training facility at Vergiate 
airport.

The next pilots were trained in-house at 
the Reparto Addestramento (training unit) at 
Pratica di Mare.  Refresher courses and checks 
are meanwhile conducted on the AW Nexus 
flight simulator at Vergiate.

Deliveries to units all over Italy started in 
2009.  Nexus are now assigned to the Gruppo 
Volo (flying squadron) at Pratica di Mare; 2° 
Nucleo Elicotteri Carabinieri (NEC, Carabinieri 
helicopter nucleus) at Bergamo; 6° NEC at Bari; 
7° NEC at Pontecagnano; 9° NEC at Palermo; 
11° NEC at Cagliari; 12° NEC at Catania; 14° 
NEC at Treviso; and 15° NEC at Albenga.

State Police
The Polizia di Stato was the second corps to 
introduce the Nexus, receiving its first, and 
only, AW109N (MM.81704, coded ‘PS-107’, 
c/n 22505) on December 22, 2007, a few days 
after the Carabinieri.

It was assigned to 1° Reparto Volo at Pratica 
di Mare and was to have been joined by others 
– but it had an accident on October 6, 2009, 
rolling on its side while taxiing at the base. 
Being heavily damaged, the Polizia considered 
its repair to be too expensive.  So far, it is the 
only Nexus written-off among the four Italian 
operators.

The Corpo Forestale accepted its first Nexus 
(MM.81686, ‘CFS-33’, c/n 22507) on March 
28, 2008 and the second two months later; 
they remained at Vergiate for pilot training.  The 
third, and final, example delivered was the first 
put into service – on October 11, 2008.  

In May and June 2009, the three Nexus 

were moved to the AgustaWestland plant 
at Frosinone for the pilots to carry out 
their operational qualification training with 
instructors from 81° Centro Addestramento 
Equipaggi (aircrew training centre) of the Italian 
Air Force’s 15° Stormo at Pratica di Mare.  This 
was necessary because, although the Nexus 
is a military machine, Corpo Forestale pilots do 
not have military wings.

An agreement with the air force saw the 
three Nexus based in 2009/2010 at Frosinone 
(home of 72° Stormo), because the Corpo 
Forestale’s main Rome-Urbe airport base 
didn’t have the necessary security systems to 
protect military helicopters.  

Starting in summer 2009, the Corpo 
Forestale began operating the helicopters at full 
pace, using them mainly for transportation of 
personnel and spare parts between the corps’ 
units.  In 2010, 16 pilots completed training 
and in January that year Nexus ‘CFS-35’ was 
equipped with a Wescam TV/IR imaging sensor 
(in rear-ventral position) for missions monitoring 
the environment, territory and forests.

Lacking a ventral hook, the Nexus cannot be 
used in all the missions assigned to the Corpo 
Forestale, unlike the AB412, and only one is 
equipped with a Wescam imaging sensor.  The 
Nexus has also proved to be expensive to 
operate.

4
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These factors, together with improvements 
in the field of unmanned aircraft that suggest 
similar capabilities – or better – could be 
achieved with UAVs, meant that in 2013 the 
Corpo Forestale decided to evaluate the 
disposal of its AW109Ns.  In early 2014 the 
corps was working with the GdF to exchange 
its three Nexus for fuel and spare parts for its 
NH-500 and AB412 fleets.  Its AW109Ns were 
grounded on April 1, 2014.

Guardia di Finanza
The Guardia di Finanza received its first Nexus 
(MM.81680, ‘GF-302’, c/n 22508) on June 
15, 2009 at Vergiate.  The GdF’s version is 
equipped with different, more complex mission 
systems and pilots’ training qualifies them not 
only for surveillance and maritime patrol but 
also the use of NVGs; SAR missions at sea and 
in the mountains; and for special missions.

Training for these roles was conducted at the 
corps’ Centro Aeronavale di Specializzazione 
(CAS, or specialist air-sea centre) at Pratica 
di Mare, which is today called the Centro di 
Cooperazione Aeronavale – air-sea co-
operation centre.

The first four GdF Nexus were delivered 
in a Phase 1 configuration, which was quite 

basic.  Between June and September 2009 
more helicopters were delivered in Phase 
2 configuration, which included mission 
systems and all the autopilot modes.  Starting 
from March 2010, the rest were delivered 
in Phase 3 configuration, with armoured 
panels for the crew seats, fittings to install 
armament, the SIAP (Sistema Integrato di 
Auto Protezione) self-defence suite and a 
traffic alert and collision avoidance system.  
All Phase 1 and 2 helicopters were later 
upgraded to Phase 3 standard.

The GdF mission crew comprises two pilots 
and a system operator, but for long-range 
missions it’s possible to assign the systems 
operator’s tasks to one pilot, enabling the 
helicopter to take on more fuel.  

The first GdF Nexus were delivered and 
assigned to the CAS at Pratica di Mare, but from 
late 2010 they were progressively assigned to 
five Sezioni Aeree (air sections) at Bari, Napoli, 
Palermo, Pratica di Mare and Lamezia Terme.

Maintenance Support
Maintenance for all the Nexus fleet was 
provided at first by AgustaWestland through 
a technical and logistics support contract 
signed with each operator.  For the Guardia 

di Finanza fleet, for example, it included 400 
flying hours per year, spread over nine months, 
plus maintenance; and the Corpo Forestale 
signed a three-year contract for 300 hours per 
helicopter per year.

Maintenance is now performed by the corps’ 
own technical units and personnel.

Thanks to new technologies, Nexus 
maintenance is much simpler and cheaper than 
for the A109A.  Checks are scheduled every 50 
and 100 hours, but the first basic inspection is 
at 200 hours while another is every 12 months.  
However, many components and equipment 
follow the ‘on condition’ philosophy and others 
have automatic controls and adjustments.  

Flight hours have reduced – due both to 
budget restrictions and long lead times in 
acquiring spares for a type purchased only 
by the Italian forces, and which is now out 
of production.

The Carabinieri and GdF are trying 
to establish a common contract with 
AgustaWestland for managing maintenance in 
the medium to long term.

Manoeuvrable
Nexus pilots are really happy and satisfied 
with their helicopters.  The AW109N is highly 
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manoeuvrable and has extremely smooth 
handling in all the phases of a flight.  It is a 
Category A helicopter, so it has no problems 
operating on a single engine. 

Its comprehensive avionics suite enables 
full instrument flying rules operations in IMC 
conditions, and it also has greater range and 
endurance, in night and day conditions than 
the types it replaced.  In general, the Nexus 
offers its crews more operational capability, 
comfort and safety than their previous types.

Despite the positive results achieved by the 
Carabinieri and GdF with the Nexus, follow-on 
orders expected from ARMAEREO to fulfil the 
various corps’ new helicopter needs never 
materialised, owing to continuing budget 
restraint.  That, together with the economic 
woes that have battered Europe since 2008, 
led AgustaWestland to discontinue the 
production of the AW109N. 

Recently the Polizia di Stato decided 
to rejuvenate part of its helicopter fleet by 
introducing the AW139, in July 2013 taking on 
the first two of eight machines.

Meanwhile the Carabinieri and Guardia 
di Finanza are managing their current 
fleets, waiting for new resources to 
become available.   

1 A Guardia di Finanza Nexus showing the position of the inflatable floating devices, the FLIR and the 
retractable landing gear.  Riccardo Niccoli   2 Over Venice, this AW109N Nexus from 14° Nucleo Elicotteri 
Carabinieri based at Treviso operates in Italy’s northeast.  14° NEC via author
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R
oyal Danish Air Force 
(RDAF) air transport is 
handled by Eskadrille 721 
(721 Squadron), located 
at Aalborg Air Base in the 
northern part of Jutland 
(also known as the Air 
Transport Wing Aalborg). 

The squadron has 
eight aircraft, of two 

types.  Heavy long-range transport missions 
are handled by four Lockheed Martin C-130-
30J Hercules.  For lighter transport, VIP 
flights and maritime patrol missions, there 
are four Canadair CL-604 Challengers.  

Fleet
The RDAF received three CL-604s (serials 
C-080, C-168 and C-172) between 1998 
and 2001.  They replaced the Gulfstream IIIs 
operated from 1982 until 2004.  The Danish 

aircraft are equipped with additional military 
equipment including radar, a comprehensive 
communications suite and a specialist 
maritime patrol mission system. 

The Challengers are typically flown in 
one of two configurations: either for VIP 
transport or maritime patrol.  In the former 
role it carries members of the Danish 
royal family, high-ranking military officers 
and top government ministers around the 
world, with the aircraft cabin equipped with 
comfortable leather seats.  For maritime 
patrol missions, the cabin is equipped with 
two large consoles operated by system 
specialists. 

Pirate Hunting in Africa 
The 721 Squadron Challengers have on 
several occasions participated in Operation 
Ocean Shield, the NATO-led mission 
around the Horn of Africa to hunt for pirates 

1 Challenger C-168 escorted three F-16 Fight-
ing Falcons last summer to test the possibility 
of operating the type in Greenland.  Major John 
Kristensen/Royal Danish Air Force.   2 Apart from 
the SLAR radar, the Challenger can also be 
equipped with a Telephonics APS-143B(V)3 
Ocean Eye surface radar as seen here on 
C-172.  All images Søren Augustesen unless stated   
3 Challengers can drop flares, life rafts and small 
and medium size packages from the rear cargo 
door.  The latter capability is often used over 
Greenland to deliver supplies in remote areas.

 
ChallengersDenmark’s

Transport, maritime patrol, QRA intercepts, search 
and rescue – the Royal Danish Air Force’s Challengers 
have many uses.  Søren Augustesen reports

1

2
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operating in the region and make it safer for 
merchant ships to sail through the area. 

During one Ocean Shield mission on 
October 7, 2013, Challenger C-168 suffered 
an engine failure shortly after take-off.  The 
aircraft returned to base safely.  The engine 
could not be repaired on site and it was 
necessary to send a new engine so the 
Challenger could resume operations. 

One was taken from C-080 at Aalborg and 
dispatched to the Seychelles, from where 
the Challenger was operating, because the 
RDAF does not stock spare engines.  

It left only one Challenger in Denmark 
to handle the tasks normally undertaken 
by three.  Meeting all these commitments 

quickly proved impossible and the RDAF 
began exploring buying a few spare engines. 

Fourth Challenger
It proved possible to buy a complete used 
aircraft for the same price as two new 
engines.  The RDAF purchased a fourth 
Challenger and put an engine from the new 
aircraft on to C-080, so there were again two 
operational aircraft in Denmark.  

The damaged engine came back from repair 
in February last year and C-168 and C-080s’ 
own engines were eventually reinstalled. 

The newly purchased second-hand aircraft 
was integrated into the 721 Squadron fleet 
to relieve the other aircraft as necessary.  It 

was decided to keep it in a permanent VIP 
layout so the ground crew wouldn’t have to 
spend hours switching between that and 
the maritime patrol configuration.  The new 
aircraft was assigned the serial number 
C-215 and was officially handed to the RDAF 
on June 6, 2014.

Maritime Patrol
Maritime patrol and surveillance is of great 
importance to Denmark which has more 
than 4,500 miles (7,300km) of coastline and 
several busy international shipping lanes 
going through its waters.

To comply with international treaties, at least 
two maritime patrol missions have to be flown 
every week.  These typically follow one of a 
number of pre-determined routes covering inner 
Danish waters, the western part of the Baltic Sea 
and the North Sea out towards the Danish oil rigs. 

Challenger crews on these missions are 
mainly looking for ships dumping oil, which 
is not only illegal but also poses a major 
environmental risk to the Danish coastline and 
marine wildlife. 

3
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Crewmembers
On maritime patrol tasks, there are five 
crewmembers aboard the Challenger – the 
mission commander, the first officer, a flight 
engineer and two system operators.

The commander has overall responsibility 
for the planning, briefing and execution of 
the mission.  The first officer’s job is to assist 
the commander in the cockpit with handling 
radio calls and flying the aircraft.  

The engineer has many different jobs.  On 
take-off and landing, they sit on a jump seat 
between the two pilots, where they assist with 
various tasks.  During the flight, they are an 
extra set of eyes when an area needs to be 
searched visually and are also trained to drop 
different stores from the Challenger, such as 
life rafts, markers or flares. 

Marking Positions
The Challenger carries two types of markers; 
one with dye and one with coloured smoke, 
which highlight the position of boats or people 
in distress.  Flares are used at night and are 
typically dropped at around 10,000ft (3,048m).  
They will slowly descend under a parachute 
giving the Challenger about five minutes to 
make a visual search of the illuminated area.  
Flares are dropped through the cargo door, 
located just below the left engine. 

Side-Looking Airborne Radar
The two system operators sit in front of their 
consoles in the main cabin.  The left console 
is used to display data from the Terma 9000 
Side-Looking Airborne Radar (SLAR) located 
under the aircraft’s fuselage.  The SLAR is 
the Challengers’ primary system for locating 
ships dumping oil.

The SLAR works by measuring ripples on 
the water surface.  If oil is present, the usual 
ripples are absent and this lack of motion 
will be detected.  Areas of oil pollution on the 
water’s surface show as black patches on 
the radar screen.  

Besides monitoring the images from 
the SLAR, the system operator on the 
left console also has an electronic map 
showing the area they are flying over and 
all commercial ships equipped with a 
transponder.  Using this map, the system 
operator can, with a single click, see the 
name, speed, direction and other information 
about the vessel. 

The system operator seated by the 
right-hand console is in charge of most of 
the radio communication with ships and 

air traffic controllers in the regions along 
the route.  They also control the FLIR 
Systems Star Safire II electro-optical/
infrared thermal imaging sensor mounted 
in a retractable housing under the rear 
fuselage, and take photographs and 
video footage of any ship caught illegally 
offloading oil.
  The Challenger can also be equipped with 
a Telephonics APS-143B(V)3 Ocean Eye 
surface radar.

Gathering Evidence
Where a ship is suspected of dumping 
oil, there is an established procedure for 
gathering evidence.  First, a screen capture 
of the SLAR plot is made to show the 
exact location of the suspected ship.  The 
Challenger then descends to low level and 
approaches the ship from the rear and 
makes a fly-by, gathering further evidence 
in the form of photos and video footage.  

On return to Aalborg the evidence 
is transferred to the police, who are 
responsible for handling criminal charges 
against ship owners. 

Since the Challenger began flying maritime 
patrol missions around Danish shores, the 
number of ships dumping oil in the area has 
decreased by about 80%. 

Search and Rescue 
When Challengers are flying maritime patrol 
missions, they can be contacted by Admiral 
Danfleet Headquarters and asked to assist in 
searching for people or ships lost at sea – a 
task the aircraft is well suited to.

The search typically begins with a rapid 
descent to a lower altitude, typically 500-
800ft (152-243m) at a speed of about 200kts 
(370km/h) in the area where the missing 
person or ship is believed to be. 

The area is searched both visually  
and using the thermal imaging sensor, with 
the aircraft flying a search pattern slowly 
expanding in the direction the missing 
persons or ship would have drifted with the 
wind and currents.  This is a situation where 
the Challenger’s five-man crew comes  
into its own. 

Everybody keeps a lookout for the missing 
persons and, if needed, the flight engineer 
can drop a life raft and/or a marker in the 
vicinity of those in need.  When the missing 
persons are found, the aircraft descends 
to about 100ft (30m) and makes a fly-by to 

1
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confirm it is the people they were looking for 
and to assess their situation.  At the same 
time, the position is plotted and sent to the 
relevant authorities, who then dispatch either 
a rescue helicopter or boat. 

Intercept Target
The RDAF maintains a Quick Reaction Alert 
(QRA) force, consisting of two F-16 Fighting 
Falcons, at Skrydstrup Air Base in the southern 
part of Jutland.  Their main task is to intercept 
and identify unknown aircraft approaching 
Danish airspace.  The QRA force typically flies 
one training mission a day.  If it takes place 
while a Challenger is on a maritime patrol flight 
in the area, the QRA jets will sometimes use 
the patrol aircraft to practice intercepts. 

The Challengers are also used for 
maintaining Danish air sovereignty.  No.721 
Squadron is the only RDAF unit regularly flying 
over the northern parts of Greenland, where – 
known as Air Group West – they operate from 
Kangerlussuaq/Søndre Strømfjord. 

Over Greenland, in addition to upholding 
Danish sovereignty, they also fly maritime 
patrol missions, fishery inspection and drop 
equipment to the Sirius Patrol, the Danish 
Army’s special forces stationed in the 
northern part of the country.  

With the new, fourth Challenger aircraft 
in permanent VIP configuration, it is easier 
for 721 Squadron to help the RDAF meet its 
obligations for surveillance of Danish waters.  
It also makes the squadron less vulnerable if 
an aircraft is taken out of service for longer 
periods, as happened with C-080 when 
C-168 lost one of its engines.  Ground crew 
will spend less time taking the marine patrol 
equipment in and out of the aircraft, which 
in turn will reduce the wear on both 
equipment and personnel. 

ROYAL DANISH AIR FORCE CL-604 CHALLENGER MILITARY

1 A patrol boat rushes to help the small white boat, which had suffered engine problems in a 
busy shipping lane, after being spotted by the crew of the Challenger.  2 The Challengers’ main 
system in the fight against oil pollution is the Terma 9000 SLAR radar fitted under the fuselage.  
3 The CL-604 Challenger is equipped with a FLIR Systems Star Safire II thermal imaging sen-
sor  housed in a retractable housing underneath the rear of the aircraft.  4 Challenger C-215 
is 721 Squadron’s latest addition, seen here in the hangar shortly before being officially added 
to the squadron’s fleet.  5 RDAF F-16 Fighting Falcons intercept a Challenger as part of their 
Quick Reaction Alert training.  6 The small but comfortable cockpit of the CL-604 Challenger is 
occupied by the mission commander in the left seat, and the first officer in the right.  7 During a 
maritime patrol mission, the two system operators in the back of the aircraft use the SLAR and 
thermal imaging sensor to monitor the sea looking for ships dumping oil.
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I
n Italy, besides the four armed forces 
(army, navy, air force, and the military 
police, the Carabinieri), there are six 
other state institutions providing public 
security and safety.  They are the Polizia 
di Stato (state police), the Guardia di 
Finanza (economic and border police), the 
Guardia Costiera (coast guard), the Corpo 
Forestale (forest and environment police), 
the Vigili del Fuoco (firefighting corps), 

and the Dipartimento Protezione Civile (civil 
protection department). 

All these state bodies have their own air 
service, with the exception of the Protezione 
Civile, which in 2012 passed its aircraft and 
helicopters to other corps.  And all operate 
(or have used) the Piaggio Aerospace P180 
twin-engine turboprop.

This extraordinary aircraft traces its origins 

to 1978, when Alessandro Mazzoni of Rinaldo 
Piaggio started working on a new, revolutionary 
executive aircraft design.  The prototype of the 
new aircraft (c/n 1001, I-PJAV) made its maiden 
flight on September 23, 1986 and achieved 
type certification on March 7, 1990.

Unconventional
The aircraft, christened Avanti (or forward), 
had an unconventional planform, with 
three lifting devices: a straight wing with 
laminar aerofoil, a small canard with flaps 
synchronised with the main flaps, and a 
T-tail.  The foreplanes’ incidence means the 
aircraft can avoid the onset of the deep stall 
typical of T-tail aircraft, while the canard 
and streamlined fuselage – profiled to give 
laminar flow over more than 35% of its 
length – reduces drag and weight. 

The semi-monocoque fuselage was 
designed to maximise internal volume.  The 
Avanti’s provided more cabin space than 
its competitors, the Raytheon King Air, the 
Cessna Citation CJ2 and CJ3, and was 
comparable to the Dassault Falcon 50 or the 
Cessna Citation Excel jets.  

The two 850shp (634kW) Pratt & Whitney 
Canada PT6A-66 turboprop engines, coupled 
to five-bladed Hartzell propellers, were 
mounted on the wing trailing edge in the 
pusher position to ensure clean airflow over 
the wing, and reduce noise and vibration for 
passengers.  All these features assured a 
high level of comfort to those aboard, while 
delivering very low fuel consumption (40% 
less than the competitors’ jets) and a 400kt 
(740km/h) cruise speed, making the Avanti the 
world’s fastest turboprop.

 Avanti  in Service
The sleek P180 Avanti is one of the most distinctive 
turboprops ever built.  Riccardo Niccoli profiles the 
type’s use in Italian service
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Military Interest
The P180 had hard times at the beginning 
of its career.  A non-jet executive transport 
didn’t initially hold great appeal to potential 
customers.  Rinaldo Piaggio had financial 
difficulties and, in the early 1990s, the 
company slipped very close to bankruptcy.  
The government took control in December 
1994 and in November 1998, the business  
was acquired by new investors and became 
Piaggio Aero Industries.  From 2000, P180 
sales gained momentum.

The Aeronautica Militare (AMI, or Italian Air 
Force) was interested in the Avanti as early 
as 1987.  It needed a replacement for the 
ageing Piaggio PD.808 VIP jet.  The Reparto 
Sperimentale Volo (RSV, or Test Flying Wing) 
at Pratica di Mare, near Rome, assessed the 
prototype Avanti, I-PJAR, to see if it met the 

AMI’s needs.  The air force ordered three 
P180s in 1993, in a purchase fundamental to 
the Avanti’s survival.

These aircraft were identical to the 
civil model, with the exception of tactical 
navigation and identification friend or foe 
systems.  The first example (MM.62159, c/n 
1023)) was delivered to the RSV on May 14, 
1993.  The AMI’s order was soon increased 
to six aircraft (MM.62159-62164), which were 
assigned to the liaison flights of the three Air 
Regions (Milan, Rome, and Bari), flying in 
the VIP, personnel transportation (with five to 
seven seats) and air ambulance roles (with 
two stretchers and two medical assistants). 

Besides the RSV aircraft, two Avantis 
were assigned to the 653rd Squadriglia 
Collegamenti (liaison flight) of 53° Stormo at 
Cameri Air Base (supporting the 1a Regione 

Aerea Command in Milan).  Another pair was 
based at Guidonia, with 303° Gruppo for the 
2a Regione Aerea Command in Rome.  The 
sixth example was operated by the 636th 
Squadriglia Collegamenti of 36° Stormo at 
Gioia del Colle for the 3a Regione Aerea 
Command in Bari

Army Avantis
The second Italian state operator of the 
Avanti was the Esercito Italiano (Italian 
Army), which introduced the first of three 
P180s (MM.62167-62169) on July 29, 
1997.  All were assigned to 28° Gruppo 
Squadroni (battalion) Tucano of the Aviazione 
dell’Esercito (AVES, or Army Aviation), 
at Rome-Ciampino airport, for VIP and 
personnel transportation for the major army 
commands and general staff in Rome. 

PIAGGIO P180 AVANTI MILITARY

in Service
The sleek P180 Avanti is one of the most distinctive 
turboprops ever built.  Riccardo Niccoli profiles the 
type’s use in Italian service
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When the first army P180 was delivered, 
the then Minister of Industry, Pier Luigi 
Bersani, announced two Avantis had been 
ordered for the Dipartimento Protezione 
Civile (DPC), the first of which was delivered 
on April 23, 1999.  

Both aircraft were operated for the DPC by 
a civil company, the Compagnia Aeronautica 
Italiana (CAI) at Rome-Ciampino, until they 
were returned to Piaggio in 2008 in exchange 
for two Avanti IIs, I-DPCL (c/n 1143, received 
on June 28, 2008), and I-DPCB (c/n 1163, on 
August 29, 2008). 

The Avanti II, introduced in 2004, featured 
new Rockwell Collins Pro Line 21 digital 
avionics, three multi-function displays, 
more powerful P&WC PT6A-66B engines, 
lower fuel consumption and greater range/
endurance.

Repeat AMI Order
The air force had also signed a contract (on 
November 16, 2000) for nine more P180s 
(MM.62199-62207).  Deliveries were spread 
over four years, the first in October 2001 and 
the last on April 22, 2005.  This second batch 
was assigned to 71° Gruppo of 14° Stormo 
at Pratica di Mare, replacing the Piaggio 
PD.808, which were used in the electronic 
warfare and navaid calibration missions 
(both missions ended with the PD.808’s 
retirement). 

In a 2008 re-organisation, the AMI 
concentrated all its Avantis in a single unit 
to provide transportation and liaison for the 
major commands and general staff.  All the 
AMI’s P180s were progressively re-assigned 
to 71° Gruppo at Pratica di Mare. 

In the same year, the air force decided 
to upgrade the first batch of aircraft to the 
same standard as those in the second.  Four 
were modified to a new flight inspection 
standard called Radio Misure (RM), with two 
Norwegian Special Mission UNIFIS 3000 
systems installed for navaid calibration tasks.  
These upgraded aircraft were designated 
P180RMs; the first example (MM.62160, c/n 
1024) being re-delivered to 71° Gruppo on 
October 3, 2011 and the second (MM.62162, 
c/n 1028) on September 12, 2012.

Italian Navy
The Marina Militare Italiana (MMI, or Italian 
Navy) operated two P180s loaned from the 
AMI (MM.62200, c/n 1047 and 62204, c/n 
1082) between 2001 and 2004, which were 
assigned to a newly-established Sezione 
Aerea (air section) at Pratica di Mare tasked 
with VIP and personnel transport for the 
navy’s commanders. 

The first of the MMI’s own three P180s 
was delivered on April 8, 2004.  Registered 
MM.62211-62213, two of them later received 
the provisions to be equipped with a Star 
Safire II forward-looking infrared (FLIR) 
payload, fitted to the lower rear end of the 
fuselage, for reconnaissance and surveillance 
duties.

Firefighting,  
Forests, Military Police
The fifth Italian state operator was the 
Vigili del Fuoco, which accepted one 
P180 (I-DVFM, coded ‘VF-181’, c/n 1078) 
on December 19, 2003.  This machine, 
in standard transport configuration, is 



1 The Avanti II cockpit is 
dominated by the Rockwell 
Collins Pro Line 21 avionics 
and three large colour mul-
tifunction display screens.  

Riccardo Niccoli   2 Many 
Avantis used by the Italian 

military and other state 
bodies are configured for 

VIP flights.  Riccardo Niccoli   
3 The Corpo Forestale’s 

P180 has a VIP configura-
tion, but also features a 
FLIR turret and can be 

configured as an air ambu-
lance.  Troupe Azzurra/AM 

via author
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assigned to the Centro Aviazione at Rome-
Ciampino airport for VIP and personnel 
transport tasks, but can be also configured 
as an air ambulance if required.  (The Vigili 
del Fuoco received a second example, an 
Avanti II, I-DVFN, ‘VF-182’, c/n 1142, on 
January 10, 2008.)

The Corpo Forestale became the sixth 
public body to order the type, in 2004.  Its sole 
example (I-CFPA, coded ‘CFS-181’, c/n 1094) 
was introduced into service on June 27, 2005 
with the Distaccamento di Ciampino of the 
Centro Operativo Aereo (air operations centre).  
This aircraft has a VIP configuration, but was 
also built to be equipped with a FLIR turret for 
surveillance operations and can be configured 
as an air ambulance. 

The Carabinieri, or military police, 
received its P180 (MM.62246, ‘CC-112’, 
c/n 1114) on December 14, 2006 (the 

first Avanti II received by any Italian state 
service).  Assigned to the Raggruppamento 
Aeromobili Carabinieri (Carabinieri air unit) 
at Pratica di Mare, it undertakes VIP and 
staff transportation, quick deployment of 
special units and anti-terrorism units and 
liaison flights to foreign countries where the 
Carabinieri maintain detachments under UN/
NATO peacekeeping operations. 

Police, Border, Coastguard
Next it was the turn of the Polizia di Stato.  
Its first Avanti II (MM.62247, ‘PS-B15’, c/n 
1113) was assigned from April 5, 2007 to 
1° Reparto Volo Polizia (1st police air unit) 
at Pratica di Mare.  A second example 
(MM.62275, ‘PS-B16’, c/n 1208) was 
delivered on April 18, 2011 and a third 
(MM.62285, ‘PS-B18’, c/n 1226) on June 11, 
2012.  These are used in the same missions 
as the Carabinieri example.

The Italian border and economic police, 
the Guardia di Finanza, ordered two Avanti 

IIs in 2006.  Both aircraft (MM.62248, ‘GF-
18’, c/n 1118 and MM.62249, ‘GF-19’, c/n 
1126) were delivered on February 27, 2007 
and assigned to the Gruppo Esplorazione 
Aeromarittima (GEA, or air-sea surveillance 
group), yet another unit located at Pratica 

di Mare.  As well as command VIP and 
personnel transportation, these can be 
employed in surveillance missions (with the 
FLIR pod) and for air ambulance flights.

The last Italian state body to introduce 
the P180 was the Guardia Costiera, which 
in March 2011 received Avanti II MM.62274 
(‘12-01’, c/n 1205) for the 2° Nucleo Aereo 
(air flight) at Catania-Fontanarossa.  This 
aircraft was modified in December 2011 by 
Piaggio to carry out maritime surveillance 
duties following the integration of a FLIR/TV 
payload and a control console in the cabin.  
The coastguard plans to acquire up to five 
more Avantis, depending on future budget 
assignments.   

There have been some re-assignments 
among the Avanti fleet in recent years.  
Following a government spending review, the 
DPC’s Avanti IIs were re-assigned to the AMI’s 
71° Gruppo, which received them on June 1, 
2012 (I-DPCL, c/n 1143 became MM.62286 
and I-DPCB, c/n 1183 MM.62287). 

Then, under the AMI’s new Integrated 
Pilot Training System 2020, the Centro 
Addestramento Equipaggi Multicrew (CAEM, 
or multi-crew flight training centre), was 
established at Pratica di Mare using 71° 
Gruppo P180s.  The first training course 

there started in March 2014, with the centre 
officially inaugurated on May 30, 2014. 

Navaid Calibration
Another Avanti operator is the Ente 
Nazionale Assistenza al Volo (ENAV, or 
national flight assistance agency), which 
flies four Avanti II for navaid calibration 
activity.  Its first example (I-AVBN, c/n 1180) 
was delivered to Rome-Ciampino on March 
4, 2009, the last (I-ENAV, c/n 1230) on 
November 27, 2013.  

These and the other two aircraft (I-AVGP, 
c/n 1195 and I-AVLM, c/n 1218) are 
equipped with the UNIFIS 3000, the same 
system the air force uses in its P180RMs.  

The ENAV operates its P180 (which 
replaced the Cessna Citation II) not only to 
help control the Italian air navigation services 
network, but abroad, having won contracts 
in many countries, including Afghanistan, 
Jordan, Kenya and Oman. 

Eleven Italian state institutions have a total 

1 I-ENAV is one of four P180s operated by the Italian national flight assistance agency ENAV to 
support the Italian air navigation services network.  ENAV via author   2 The state police’s PS-B15 at 

Pratica di Mare, where many of the state-operated Avantis are based.  Riccardo Niccoli   3 The P180 
MPA will feature a greater wing span and take-off weight.  Piaggio Aerospace via Author  4 The Guardia 

Costiera Avanti II pictured during a training flight off Sicily.  Guardia Costiera via author   5 Personnel 
working on the P&WC PT6 turboprop engines in the 14° Stormo maintenance hangar at Pratica di 

Mare.  Riccardo Niccoli   
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fleet of 37 P180s, most of them very similar in 
terms of configuration and missions.

Training and Maintenance
Training P180 aircrews is carried out by the 
AMI, or by Piaggio at its Genoa facility.  The 
14° Stormo’s Gruppo Efficienza Aeromobili 
(GEA, or aircraft maintenance squadron) 
manages the fleet and carries out A-type 
inspections (every 150 hours), B-type 
inspections (600 hours) and the various 
calendar checks.

Piaggio is responsible for overhauls, non-
programmed maintenance and repairs and 
any upgrades.  The GEA organises courses for 
technical personnel, not only for the air force, 
but also for the navy, Carabinieri, Guardia di 
Finanza and Guardia Costiera units.  Personnel 
from Esercito, Polizia, Vigili del Fuoco, and 
Corpo Forestale are trained by Piaggio.  With 
so many P180s at Pratica di Mare, Piaggio 
operates a maintenance centre and a logistics 
depot at the base to support operators.

New Markets, New Versions
In the last few years the executive aircraft 
market has encountered drastically reduced 
demand, resulting in Avanti II sales falling 
from 36 in 2009 to only six in 2013.  Piaggio 
is working to take advantage of the Avanti’s 
excellent performance and the experience 
gained with the military, to develop special 
versions of the P180 for military and 
government operators.  

In the meantime, the company’s ownership 
changed.  The Mubadala Development 
Company, the Abu Dhabi government’s 
sovereign investment fund (which first bought 
into Piaggio in 2006), gradually increased its 
stake.  It now owns 98.05% of the company; 
the remainder is held by Piero Ferrari.  Piaggio 
Aero Industries was renamed Piaggio 
Aerospace in October 2014. 

Piaggio Aerospace is promoting the 
P180 MPA (Multirole Patrol Aircraft) for 
maritime patrol, ground surveillance, tactical 
intelligence, surveillance and reconnaissance 

(ISR), and electronic/communications 
intelligence missions.  This version features 
an increased maximum take-off weight (up 
to 7,500kg/16,520lb), enlarged wing and 
horizontal tail surfaces (the wingspan will be 
enlarged to 21.14m/70ft), scimitar-shaped 
propellers to reduce engine noise by 68%, 
950shp (708kW) engines, new landing gear 
and increased fuel capacity.  

The main mission sensors will be the 
Telephonics 1700 G2, a synthetic aperture 
search radar with ground moving target 
indicator capability and a FLIR Systems 
Star Safire 380-HD electro-optical/infrared 
sensor, all integrated into the Aquila Mission 
Management System.  Saab will be the 
systems integrator.

Two prototypes will be used for flight 
testing, the first of which should fly by 
mid-2015.  Deliveries of series production 
machines (probably to the UAE Air Force) are 
expected by 2016.  The Piaggio Aerospace 
management estimates a worldwide market 
for 90 examples over 20 years. 

HammerHead
Another major project based on the 
Avanti II (and with many commonalities 
with the MPA) is the P.1HH HammerHead 
remotely piloted air system (RPAS).  This 
aircraft is being developed in co-operation 
with a Finmeccanica company, Selex 
ES, for ISR roles.  Piaggio claims it will 
offer endurance of 16 hours, a ceiling 
of 45,000ft (13,716m), a patrol speed of 
135kts (250km/h) and a maximum speed 
of Mach 0.7 (857km/h).  

The concept demonstrator first flew on 
November 14, 2013 at the AMI’s Trapani 
Air Base, since when several flights have 
been made to test advanced modes of 
remote flight control, and ISR performance 
capabilities.  The maiden flight of the first 
full prototype P.1HH took place in December 
2014 from Trapani.  

The HammerHead will have all the MPA’s 
features, including the lengthened wing, 
new propellers, the additional internal 
fuselage fuel tanks and all the mission 
systems.  The mission package includes 
the Selex ES Seaspray 7300E radar, an 
advanced version of the SkyISTAR mission 
system and the Star Safire 380-HD electro-
optical and Ku band satellite communication 
systems.  There will also be the capacity 
for two pylons under the front fuselage for 
external loads. 

The AMI has a requirement for ten RPAS 
and, if the development phase is completed 
successfully, an order could be placed for 
deliveries in 2017-2018.  Piaggio Aerospace 
estimates a worldwide market for 180 
examples over 20 years.  Rumours persist 
that a signals intelligence version could 
be developed with the MPA airframe and 
engines integrated with the Selex ES and 
Elettronica avionics. 

Additionally, Piaggio Aerospace in 2014 
launched the ultimate version of the P180 for the 
executive market, the Avanti EVO (see Avanti 
EVOlves, November 2014, p84).  That variant’s 
first order, for ten aircraft (plus 40 options), came 
from Bravia Capital of Hong Kong in 2014.

With the EVO, the HammerHead and the 
MPA, the story of the Piaggio Aerospace 
P180 family goes on.
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A Polish Air Force MiG-29 showing 
clearly the two powerful engine in-

takes. All photographs by the authors
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T
he alarm bell sounds 
at Siauliai Air Base in 
Lithuania.  Seconds later, 
Aeronautica Militare 
Italiana (AMI, Italian Air 
Force) Typhoon pilots 
rush to their armed 
aircraft parked in shelters 
to protect them from 
the freezing Baltic cold.  

Having performed checks, the Typhoons 
rapidly take to the sky on their way to 
intercept an aircraft � ying in international 
airspace just off the Lithuanian coast.

The target comes into view.  Its four 
propellers, the many antennas and the 
distinctive red star shows it to be an Ilyushin 
Il-20 Coot-A from the Russian Air Force on 
its way to the Russian enclave of Kaliningrad, 

bordering the south of Lithuania.  This is a 
daily routine for the pilots of NATO’s Baltic Air 
Policing Mission.

Air Policing
Air policing – to protect the airspace of 
member countries that don’t have their own 
air defence assets – is one of NATO’s main 
mission pillars.  Members regularly deploy 
aircraft to Ke� avik Air Base for air policing 
over Iceland; that over Luxembourg is 
provided by Belgian Air Force F-16s.  

With Slovenia, Estonia, Latvia and 
Lithuania joining NATO in 2004, followed by 
Albania in 2009, NATO’s Air Policing mission 
was enlarged.  Air defence for Albania and 
Slovenia was assigned to the AMI and that 
for the three Baltic nations was set up as 
a team effort between all NATO countries 

NATO BALTIC AIR POLICING MISSION MILITARY

Baltic Guardians

Tensions between 
the West and Russia have 
brought NATO’s Baltic Air 

Policing Mission into sharper 
focus.  Martin Scharenborg 
and Ramon Wenink report
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operating fighter aircraft. 
The first steps towards establishing the 

Baltic Air Policing (BAP) Mission were taken 
early in 2004 with Siauliai’s selection as 
the main operating base.  Its history goes 
back to the 1920s; during the Soviet era, 
its strategic location in the northwest of 
Lithuania close to NATO’s borders at the 
time meant it was an important base for the 
Soviet Air Force.  NATO invested initially €29 
million at Siauliai to renovate the runway, 
parallel taxi-track (which can also be used 
as a secondary runway) and infrastructure.  

The BAP Mission has been executed 
continuously since April 2004.  Originally it 
was intended to be a temporary measure 
until the Baltic states developed their own 
air defences, but NATO declared it to be 
permanent in 2012.

NATO member nations rotate responsibility 
for the mission as part of the alliance’s 
collective defence agreement.  So far, 16 
countries have contributed to it.  Each 
BAP rotation lasts for four months and, on 
average, comprises four aircraft and around 
100 supporting personnel.  

Reassurance
In May 2014, as a result of its reassurance 
measures following Russia’s annexation of 
the Crimea and its alleged involvement in the 
Ukrainian crisis, NATO decided to expand 
the BAP Mission to 16 aircraft spread over 
three air bases, with Ämari in Estonia and 
Malbork in Poland joining Siauliai.  Ämari was 
modernised with NATO funding to make it 
suitable as a host base.

Headquarters Allied Air Command at 
Ramstein, Germany, is responsible, among 
other locations for air policing in Northern 
Europe.  The Combined Air Operations 
Centre at Uedem (CAOC U) near Cologne 
controls the large Air Policing Area north 
of the Alps including the Baltic States, the 
Baltic Sea and Iceland.  Another CAOC at 
Torrejon (CAOC T) near Madrid, Spain, is 
responsible for the Air Policing Area south 
of the Alps.  

Reports from airborne early warning 
aircraft and local control and reporting 
centres (CRCs) are gathered at the CAOC.
If a possible airspace violation is identified, 
the CAOC decides what aircraft need to 
be scrambled and from where.  The jets at 
Ämari, Siauliai and Malbork are focused on 
airspace bordering the south of Lithuania and 
the northeast of Poland near Kaliningrad.  

Apart from raising tensions, the growing 
Russian air activity could pose a realistic 
threat to commercial air traffic – according 
to the pilots at Siauliai, the Russian aircraft 
often fly without a transponder or flight plan 
filed in advance.  The BAP Mission aircraft 
are therefore not a frivolous luxury but an 
absolute necessity – they carried out around 

1 The Tbilisi Aircraft Manufacturing R-73 missile, referred to by NATO as the AA-11 Archer, is the air-to-
air weapon of choice for the Polish MiG-29s conducting air policing.  2 The AMI’s Typhoons are armed 
with the Mauser BK-27 cannon, AIM-120 AMRAAM radar-guided missiles and IRIS-T infrared missiles 
for air policing.
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150 intercepts during 2014.
‘Tango Scrambles’ are practised daily 

to test the Quick Reaction Alert (QRA) 
response times of air and ground crews, 
and demonstrate NATO’s presence over 
the Baltic.  Two aircraft per detachment 
remain on 24/7 alert in case of an ‘Alpha 
Scramble’, a real QRA.

Latest Rotation
The 36th BAP Mission 
concluded on December 
31, 2014.  This involved the 
German Air Force with four 
Eurofighter EF2000s operating 
from Ämari, the Royal 
Netherlands Air Force with four 
F-16AM Fighting Falcons from 
Malbork and the Royal Canadian 
Air Force with four CF-188 Hornets and 
the then lead nation, Portugal, with four 
F-16AMs, both at Siauliai.

The Portuguese Detachment 
Commander, Lieutenant Colonel Francisco 
Dionisio, said: “We have performed more 
than 300 flying hours in 150 sorties without 

accidents.  It had an added value to 
train with local and deployed personnel 
and together it showed NATO’s greatest 
strength: Joint Air Operations in a safe and 
efficient way.”

On January 1, Italy took over the role of 
lead nation using four AMI 

Typhoons from 4º 
Stormo (wing) and 

personnel from 
36º Stormo 
at Gioia del 
Colle and 
37º Stormo at 
Trapani.  The 
Polish Air Force 

added its share on 
January 5 by deploying 

to Siauliai four MiG-29 
Fulcrums from the 1st Pulk Lotnictwa 

Myoliwskiego (Independent Fighter Squadron) 
at the 23rd Baza Lotnictwa Tactycznego 
(tactical air base) at Minsk-Mazowiecki.  
Four Spanish Typhoons arrived at Ämari on 
December 29, 2014 and four Belgian Air 
Force F-16s at Malbork on January 7 

Italian Pride
The Italian Detachment Commander, 
Colonel Marco Bertoli, is proud to take part 
in the BAP Mission.  “It is the first time that 
we’ve taken part in BAP.  Air policing is not 
new to us, as we have already participated 

in interim air policing missions 
over Iceland in 2013 and daily 

over Albania and Slovenia.  
With this deployment our 
country is the first to have 
participated in all of NATO’s 
air policing missions.”  

The 44-year-old Col Bertoli 
joined the AMI in 1990.  He 

used to fly the F-104G, and was 
one of the first Italian pilots to 

transition onto the Typhoon.  He now 
has over 1,000 hours on the type, in 

addition to 1,300 on the Starfighter.
“We are here now with 96 people of the 

three Italian Typhoon wings, four aircraft 
and supporting personnel from Logistics 
Command and personnel from Combat 
Forces Command,” Col Bertoli explained.  
“It is a logistical challenge being the 
responsible leading nation, training our 
crew and, at the same time, being on 24/7 
alert.

“In comparison with other air policing 
missions in which we participated, this one is 
quite intense.  We regularly intercept Russian 
aircraft in international airspace close to 
allied borders.  Most of the time the aircraft 
have not filed a flightplan, do not squawk 
the correct transponder code, or fail to 
communicate with air traffic control.

“Most of the intercepts occur in the small 
corridor between mainland Russia and 
Kaliningrad.  To maintain the integrity of 
Allied airspace we will escort them away 
if necessary.  The Typhoon is the perfect 
aircraft for air superiority because of its long 
endurance, high manoeuvrability, very good 
engines with a lot thrust and [it has] top 
avionics on board. 

“For our mission we are using our air-to-air 
gun, the Mauser BK-27 cannon, the AIM-
120 AMRAAM radar-guided missile, and for 
infrared, the IRIS-T missile.  In comparison with 
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the Starfighter, this Typhoon is like going 50 
years into the future.  We are proud to protect 
the Baltic airspace, so every time we get 
airborne for an ‘Alpha Scramble’ we are happy 
to contribute to the integrity of NATO airspace.”

On February 9, during AIR International’s 
visit to Siauliai, the AMI intercepted an 
Ilyushin Il-20 Coot-A reconnaissance aircraft.  
“Once up in the air our ‘Tango Scramble’ 
became an ‘Alpha Scramble’ with a real 
intercept,” Col Bertoli explained.  “This 
shows how flexible and prepared our crews 
must be for this mission.”

Operation Orlik 
The Polish Air Force’s deployment in the 
latest BAP Mission was the sixth time it 
has participated with the MiG-29 (five of 
which have been as the lead nation).  The 
BAP Mission is known as Operation Orlik 
to the Poles; the latest deployment, ‘Orlik 
6’, involves four MiG-29s and around 
107 air and ground crew from Minsk-
Mazowiecki Air Base.  

The Fulcrums deployed for the mission 
are among those recently upgraded by 
Wojskowe Zaklady Lotnicze 2 and Israel 
Aircraft Industries under a $44.5 million 
contract, covering the modernisation of 13 
single-seat MiG-29s and three two-seat 
MiG-29UBs.

The upgrade included new mission 
computers, a navigation system, MIL–STD-
1553 data bus, a selective availability anti-
spoofing module, upgraded GPS and a new 
LCD multi-function display.  The MiGs have 
also been fitted with a small camera on the 
right hand side of the canopy, which helps 
identify intercepted aircraft.  The upgrade is 
part of plans to keep the Polish MiG-29 fleet 
operational until at least 2025. 

“Our MiG-29s have good, reliable 
engines and very fast climbing capabilities 
of no less than 330 metres per second in a 

1 Under the name Operation ‘Orlik’ the Polish Air Force has now participated six times the Baltic Air 
Policing Mission, five of these as the lead nation.   2 A Polish Air Force MiG-29 in close formation with 
two Italian Typhoons over northwest Lithuania during a joint training mission, illustrating the co-operation 
between NATO allies on the Baltic Air Policing mission.   3 AMI Detachment Commander Colonel Marco 
Bertoli following his interception of a Russian Air Force Ilyushin Il-20 Coot-A on February 9.
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BALTIC AIR POLICING ROTATIONS
Rotation Deployment start Air force Aircraft type Host base

1 April 2004 Belgian AF F-16AM Siauliai

2 July 2004 Royal Danish AF F-16AM Siauliai

3 November 2004 RAF Tornado F3 Siauliai

4 January 2005 Royal Norwegian AF F-16AM Siauliai

5 April 2005 Royal Netherlands AF F-16AM Siauliai

6 July 2005 German AF F-4F Siauliai

7 October 2005 US Air Force Europe F-16CJ Siauliai

8 January 2006 Polish AF MiG-29 Siauliai

9 April 2006 Turkish AF F-16C Siauliai

10 August 2006 Spanish AF Mirage F1M Siauliai

11 December 2006 Belgian AF F-16AM Siauliai

12 April 2007 French AF Mirage 2000C Siauliai

13 August 2007 Romanian AF MiG-21 Lancer-C Siauliai

14 November 2007 Portuguese AF F-16AM Siauliai

15 December 2007 Royal Norwegian AF F-16AM Siauliai

16 March 2008 Polish AF MiG-29 Siauliai

17 July 2008 German AF F-4F Siauliai

18 October 2008 US Air Force Europe F-15C Siauliai

19 January 2009 Royal Danish AF F-16AM Siauliai

20 May 2009 Czech AF JAS-39C Siauliai

21 September 2009 German AF Eurofighter/F-4F Siauliai

22 January 2010 French AF Mirage 2000C Siauliai

23 May 2010 Polish AF MiG-29 Siauliai

24 September 2010 US Air Force Europe F-15C Siauliai

25 January 2011 German AF F-4F Siauliai

26 May 2011 French AF Mirage 2000C Siauliai

27 September 2011 Royal Danish AF F-16AM Siauliai

28 January 2012 German AF F-4F Siauliai

29 May 2012 Polish AF MiG-29 Siauliai

30 September 2012 Czech AF JAS-39D Siauliai

31 January 2013 Royal Danish AF F-16AM Siauliai

32 May 2013 French AF Mirage F1CR Siauliai

33 September 2013 Belgian AF F-16AM Siauliai

34 January 2014 US Air Force Europe F-15C Siauliai

35 May 2014 Polish AF MiG-29 Siauliai

Royal Danish AF F-16AM Ämari

Royal Air Force Typhoon Siauliai

French AF Rafale Malbork

36 September 2014 Portuguese AF F-16AM Siauliai

Royal Canadian AF CF-188 Siauliai

German AF Eurofighter Ämari

Royal Netherlands AF F-16AM Malbork

        37 January 2015 Polish AF MiG-29 Siauliai

Italian AF Typhoon Siauliai

Spanish AF Typhoon Ämari

Belgian AF F-16AM Malbork

      38     May 2015 Royal Norwegian AF (TBC) F-16AM Siauliai

Italian AF (TBC) Typhoon Siauliai

TBC TBC Ämari

TBC TBC Malbork
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vertical climb,” the Polish BAP Detachment 
Commander, Lieutenant Colonel Piotr 
Iwaszko told AIR International.  “The MiG-29 
is very agile and capable of carrying a mix of 
armament such as the R-73 air-to-air missile 
and our 30mm cannon that can fire up to 
1,800 rounds per minute.”

Interceptions
Lt Col Iwaszko flew the TS-11 Iskra and MiG-
21 Fishbed before converting to the MiG-29 
in 2006.  Today he is the Operational Group 
Commander with 1,500 flying hours, of which 
900 are on the MiG-29. 

“Our pilots are well trained and achieve on 
average 120 flying hours per year,” he said.  
“Here at Siauliai our training continues with two 

aircraft on 24/7 QRA standby and two available 
for training missions.  So far [late February] we 
have conducted over 50 ‘Tango Scrambles’ 
and one ‘Alpha Scramble’.  The latter was 
for me the most memorable mission as we 
intercepted a Russian Air Force Ilyushin Il-78 
Midas tanker.”

Asked about intercepting Russian Air 
Force aircraft, Lt Col Iwaszko replied: “No 
one can feel comfortable during ‘Alpha 
Scrambles’ because anything can take 
place.  The most important thing is that we 
have well-trained pilots who are prepared 
for that kind of mission.”

With only 500 flying hours, of which 250 
are on the MiG-29, Second Lieutenant 
Łukasz Wojcieszko is one of the younger 
pilots in the Polish deployment.  “Every 
flight during the Baltic Air Policing Mission is 
exciting,” he commented.  “You never know 
what you will encounter.”

The hospitality and co-operation with the 
Lithuanian Air Force is highly valued by the 
visiting BAP detachments to Siauliai.  “The co-
operation is really good, with no problems, and 
the facilities at the host nation area are sufficient 
and well prepared,” said Lt Col Iwaszko.

Lithuanian, Latvian and Estonian forces 
have the opportunity to get acquainted 
with NATO standards during Baltic Region 
Training Events organised by HQ AIRCOM 
at Ramstein, which focus on interoperability 
and closer co-operation. 

Next Rotation
The 38th BAP rotation will start in May.  
The participants are still to be confirmed, 
but the AMI Typhoons will probably stay 
for another four months.  The Polish Air 
Force detachment is likely to be relieved 
by four F-16s from the Royal Norwegian 
Air Force.  Further ahead, it is planned that 
the Hungarian Air Force will take part in the 
BAP Mission for the first time with the Saab 
JAS39 Gripen in the second half of this year.  

“The Baltic Air Policing Mission is so 
much more than just a security assurance 
to the Baltic states,” said the Lithuanian 
Air Force Commander, Colonel Audronis 
Navickas.  “This joint effort is a good 
example [of] showing the alliance’s solidarity 
and commitment to provide the same 
standards of security to all its members.”

MILITARY NATO BALTIC AIR POLICING MISSION

1 An Italian Air Force Eurofighter Typhoon breaks 
from formation with another Polish MiG-29    
2 Sixteen nations have deployed to Siauliai to 
contribute to air policing over the Baltic in the 11 
years it has been in operation.
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