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D
uring the fi rst two weeks of November, quite a few 
things happened in the aviation world. Much of the 
aviation media had its attention on the DWC in Jebel 
Ali, a showground used every 24 months as the venue 
for the Dubai Airshow. This year’s event was awash with 

the best products available from the world’s aerospace companies: 
all types of aircraft and helicopters, from the fanciest business jet to 
‘kill-’em-all-while-shouting’ fi ghters. Like all big aerospace shows, the 
event produced a few big announcements and encouraged a torrent 
of press releases about aircraft achieving great things while under 
development far away from Jebel Ali.

Boeing took the fi rst shot at the show, with an announcement of a 
$1.5 billion deal with Emirates for 40 Boeing 787-10 Dreamliners. Few 
other announcements held parity, other than Lockheed Martin’s $1.6 
billion deal with the UAE to upgrade its fl eet of Block 60 F-16s.

But the world was certainly not all America’s in the weeks leading 
up to the show. Boeing’s arch-rival Airbus announced it had taken a 
non-equity, majority share in the Bombardier C Series on October 
16, a move that has many ramifi cations for the airliner market. Three 
days later, the European aerospace giant achieved the maiden fl ight 
of its A330neo.

Back in Seattle, Boeing continues with manufacture of its fi rst 
777X, a product that AIR International has covered in some detail this 
month, with the biggest ever feature on the next-generation triple 
seven to date.

Down in Texas, other aerospace achievements were in the 
making. In Amarillo, Bell Helicopter achieved controlled conversion 
with its V-280 Valor, which will lead to its futuristic tiltrotor aircraft 
conducting, amongst other things, full hover, and in Fort Worth 
another milestone was made by the F-35 Lightning II programme. 
At 11.35pm Fort Worth time, on November 2, three Royal Norwegian 
Air Force F-35As, the fi rst to be delivered to Norway, took o�  from 
Naval Air Station Fort Worth bound for Main Air Station Ørland on 
Norway’s Atlantic coast. Their transatlantic fl ight took 9 hours and 22 
minutes. This was the fi rst delivery of F-35s built in the United States 
to a European partner nation, and represents, perhaps, the start of the 
Lightning II’s eventual dominance of European skies.

Oh yes, one other thing of note: this month sees our new-look 
magazine, packed with all your favourite sections and plenty of 
new ones to provide you with even better coverage of the world of 
modern aviation.

Mark Ayton, Editor
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Latest ATR freighter launched

Turboprop manufacturer ATR has 
launched a freighter option for the 
ATR 72-600 with an order for up 
to 50 aircraft from FedEx Express 
comprising 30 firm aircraft plus 20 
options, with deliveries starting in 
2020.
The ATR 72-600F will be the first 
cargo-configured ‘600-series’ ATR 

and the first ATR to be delivered direct 
from the factory as a freighter. The 
aircraft will feature a Class E freight 
cabin, enabling it to accommodate 
bulk cargo, pallets or unit load device 
(ULD) containers. It will have a bulk 
cargo capacity of 74.6m3 (2,634ft3) 
and will be able to accommodate 
up to seven standard LD3 containers 

when in ULD mode, or five 88 x 
108in (2.2 x 2.7m) or nine 88 x 62in 
(2.2 x 1.5m) pallets. The aircraft will 
have a forward large cargo door, a 
rear upper hinged cargo door and 
reinforced floor panels.
FedEx President and Chief Executive 
Officer David L Cunningham said: 
“We worked with ATR to develop 

this new aircraft, which includes 
special features to help us grow our 
business, especially in the air freight 
market where shipments are larger 
and heavier. The [ATR] 72-600F will 
play an important role in our global 
network by helping us deliver fast, 
economical service to small and 
medium-sized markets.” Mark Broadbent

FedEx Express is the launch customer for the ATR 72-600F and is due to start receiving the new freighter in 2020. ATR

Emirates 
buys 40 
Dreamliners
Emirates has announced 
a commitment to buy 40 
Boeing 787-10s in a deal 
worth $15.1 billion at list prices. 
The Dreamliners will replace 
Emirates’ current medium twin-
aisle airliners and contribute to 
network growth, with the airline 
receiving its first example in 2022. 
Emirates President Tim Clark said 
the 787-10s will replace some of 
777-300ERs, telling Bloomberg 
TV that with the Dreamliners 
arriving at the same time as 777-9s 
and 777-8s the 787-10, “becomes 
a very complementary fit, with the 
A380 at the upper end and the 
787 at the lower end”. Emirates’ 
decision came nearly four years 
after it cancelled a previous order 
for 70 A350s, following which 
the airline re-evaluated both the 
A350-900 and the 787 for its 
medium-haul fleet. The order 
takes Emirates’ orders backlog 
for Boeing jets to more than 200 
aircraft. Mark Broadbent

Behind the headlines
UK TV reports from the flight deck 
of USS Ronald Reagan (CVN 76) 
underway in the Sea of Japan off the 
coast of North Korea on November 
12 shone light on the presence of 
not one American supercarrier, but 
three. Sailing alongside the Reagan 
were the USS Nimitz (CVN 68), 
homeport Bremerton, Washington, 
and USS Theodore Roosevelt (CVN 
71), homeport San Diego, California.
According to Commander, Naval Air 
Forces, Vice Admiral Mike Shoemaker, 
the three Carrier Strike Groups 
underway off the Korean peninsula 
are ready for contingencies, but at the 
cost to the readiness of naval aviation 
squadrons training at home. Speaking 
during a November 9 hearing before 
the House Armed Services readiness 
subcommittee, he said: “For 
example, to get [the aircraft carriers] 
Carl Vinson, Nimitz and Theodore 
Roosevelt ready to deploy in January, 
June and October of this year, and 
equip their embarked air wings with 
the required number of mission-
capable jets, 94 strike fighters had 
to be transferred to and from the 
maintenance depots, or between 
F/A-18 squadrons on both coasts. 

This included pulling aircraft from the 
fleet replacement squadrons, where 
our focus should be on training new 
aviators.
“That strike fighter inventory 
management, or shell game, leaves 
non-deployed squadrons well below 
the number of jets required to keep 
aviators proficient and progressing 
toward their career qualification 
and milestones, with detrimental 
impacts to both retention and future 
experience levels.
“Additionally, to get the air wings 
ready, several hundred parts had 
to be cannibalised from other 
Super Hornets across the force, 
further decimating the readiness of 
squadrons and adding significantly 
and unnecessarily to the workload 
of our maintainers. From a manning 
perspective, to fill gaps in those 
deploying squadrons and the three 
carriers, over 300 sailors had to 
be temporarily reassigned from 
other squadrons, have their orders 
changed or get extended beyond 
their normal sea tour lengths, which 
hurts our sailors and their families 
and has cascading effects on enlisted 
retention across the force.”

In a written statement submitted to 
the subcommittee, Shoemaker said: 
“In order to properly man the required 
carrier air wings either on deployment 
or preparing to deploy at mandated 
levels of 95%, we do not have enough 
sailors left to fill the two remaining 
air wings in their maintenance phase. 
Due to these shortfalls, we have 
some squadrons only able to operate 
a single shift of maintenance [when 
they should be able to safely run two]. 
We’ve been forced to take risks in 
maintenance and production and, as 
a result, our ability to fix and produce 
up aircraft and therefore train aviators 
has suffered.”
In his testimony, Shoemaker said the 
actions needed to restore readiness 
in naval aviation forces include: 
consistent, predictable funding; 
buying back readiness lost from years 
of resource-constrained budgets; 
replenishing diminished stocks of 
spare parts on carriers and on bases; 
modernising the force to pace the 
threat; procuring new aircraft with 
high-end capabilities and lethality; 
and adding critical manpower needed 
to fight and to maintain those forces. 
Rick Burgess
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A350-1000 nears delivery

The Airbus A350-1000 is due to 
receive type certification from the 
European Aviation Safety Agency 
and the US Federal Aviation 
Administration before the first 
customer aircraft is delivered to 
launch operator Qatar Airways.
The variant completed functional 
and reliability (F&R) testing in 

November when flight test aircraft 
F-WLXV (msn 65) returned to 
Toulouse from Barranquilla, 
Colombia. This followed a two-week 
F&R campaign in Europe and South 
America during which F-WXLV flew 
approximately 35,200 nautical miles 
(65,200km) and amassed 150 flying 
hours, testing cabin systems and 

navigation and connectivity function 
performance.
The F&R work concluded an intensive 
test campaign for the second, larger 
A350 XWB model, which began when 
the variant flew on November 24, 
2016. The tests with F-WLXV and the 
two other A350-1000 test aircraft, 
F-WMIL (msn 59) and F-WWXL 

(msn 71), also involved handling and 
performance evaluation, hot and 
cold-weather trials, braking, engine, 
systems external noise and route 
proving tests. The A350-1000 has 
95% systems commonality with 
the A350-900 and the two variants 
will share a common type rating.  
Mark Broadbent

One of the three A350-1000 test aircraft, F-WLXV (msn 65), during hot weather tests. This second A350 XWB variant is due for service entry with Qatar Air-
ways by the end of the year. A Doumenjou/Airbus

K-Max in the UK

PDG Aviation Services based at Inverness, Scotland and Rotex Helicopters of 
Switzerland have signed a memorandum of understanding for PDG Helicopters 
to market the Kaman K-Max K1200 light lift helicopter in the UK. Rotex oper-
ates a fleet of three K-Max helicopters, one of which, K-Max K1200 HB-ZGK, 
made a fuel stop at Southend Airport on November 11 on its return to Switzer-
land following a light-lift charter at Cambridge in November. Simon Murdoch

Bell Helicopter’s V-280 Valor prototype, N280BH, successfully achieved con-
trolled conversion from 95° to 75° pylon and back, allowing for full hover and 
low-speed-agility manoeuvring. The aircraft will continue ground run testing 
at the company’s Amarillo Assembly Center, where it will undergo a series of 
functional tests running all aircraft systems and flight controls in preparation 
for first flight. Bell Helicopter

Valor’s pylon conversion
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WHEN AIRBUS launched the 
A330neo (new engine option) 
at the 2014 Farnborough 
International Airshow, the 
company planned for the fi rst 
customer aircraft to be delivered 
in the fourth quarter of this year.

Instead, Q4 2017 saw Airbus 
only begin A330-900neo fl ight 
testing when the fi rst A330-
900neo,  F-WTTN (msn 1795), 
departed Toulouse for an initial 
fl ight of 4hrs 13mins, which 
obviously gave the programme a 
welcome boost.

Airbus is now aiming to complete 
fl ight testing and achieve European 
Aviation Safety Agency and US 
Federal Aviation Administration 
certifi cation for the A330-900neo 
in mid-2018, before delivering the 
fi rst series production jet to launch 
operator TAP Portugal.

Two variants
There are two A330neo variants, 
the A330-900neo and the A330-
800neo (the fi rst A330-800neo 
is due to fl y in 2018), which 
respectively succeed the A330-
300 and A330-200. The A330-
900neo is designed for up to 287 
passengers in a typical three-class 
layout and the A330-800neo for 
257 passengers in three classes.

Airbus told AIR International: 
“The A330neo also o� ers the 
fl exibility to seat from around 
200 seats up to 440 passengers 
if needed. The aircraft can also 
e�  ciently serve markets on sectors 
from as short as 30 minutes, to 
over 15 hours fl ying time.”

The higher capacity has been 
achieved due to a key di� erence 
between the A330neos and their 
forebears: the Airspace cabin 

interior. Airbus has introduced 
various enablers to free up more 
usable cabin space to achieve the 
greater capacity, one of which is a 
relocated lower-deck mobile crew 
rest compartment.

For passengers, Airspace 
provides HD in-fl ight entertainment 
and connectivity and increased 
overhead storage space. Airbus 
claims the A330neo cabin will 
be 3dB quieter than the 787’s 
and: “Each passenger can enjoy a 
signifi cantly better actual comfort 
level and in-fl ight experience.”

Engines and wing
Other di� erences from older 
A330s (which are now marketed as 
A330ceo, or classic engine option) 
are new Rolls-Royce Trent 7000 
engines, wings and aerodynamic 
changes.

With their 112-inch (2.8m) fan 
diameter, the Trent 7000s are 
one of the most noticeable visual 
di� erences with A330ceos. These 
engines feature a slower-rotating 
front fan with a bypass ratio of 10:1 
compared with the typical 5:1 ratio, 
a new zero-splice inlet, a composite 
nacelle and a fully faired pylon.

The A330neo variants’ wings are 
wider, 64m (209ft) compared to 
the A330ceo’s 60.3m (197ft 8in), 
and feature the Sharklet fuel-saving 
devices for the wingtips similar to 
those on the A350. Airbus said: 
“The Sharklets on the A330neo 
are specifi cally designed for this 
aircraft. Therefore, they are not 
identical to the A350’s. We would 

say that [the] design draws from 
the technology of the devices 
developed for the A350.”

Aerodynamic changes from older 
A330s include a 3D-optimised wing-
twist, a new composite upper belly 
fairing, a reshaped composite slat 
and reshaped fl ap-track fairings.

The results
Airbus is making big promises about 
the savings the new generation will 
provide. The company claims the 
aircraft will burn approximately 25% 
less fuel per seat and proportionally 
lower CO2 emissions relative to 
previous-generation competitor 
aircraft in its size category such as 
the Boeing 767 and 777-200ER and 
14% better fuel burn (as well as 400 
nautical miles/740km extra range) 
compared to the A330ceo.

Airbus also claims it will o� er: 
“better economics than the latest 
competing new aircraft such as the 
787. The A330neo will have up to 
15% lower direct operating cost per 
seat than the 787.”

The A330neos will share a 
common type rating with the 
A350 XWB family and have 95% 
airframe spares commonality with 
the A330ceo. Airbus added: “It will 
also o� er 5% reduced airframe 
maintenance costs, thanks to 
further evolution of the scheduled 
maintenance programme. The 
latter includes fewer tasks, longer 
intervals between some checks and 
a reduction in man-hours over the 
typical 12-year maintenance cycle 
for new parts, such as the engine 

A330neo airborne
Delayed by several months, the Airbus A330-900neo has fi nally fl own. 
Mark Broadbent reports

TOP LEFT: The six-member crew for the A330neo’s maiden fl ight (from left to right): Flight Test Pilot Engineer Alain Pour-
chet; Flight Test Engineer Jean-Philippe Cottet; Flight Test Engineer Gert Wunderlich; Experimental Test Pilot Thomas 
Wilhelm; Flight Test Engineer Emiliano Requena Esteban; and Experimental Test Pilot Thierry Bourges. H Goussé/Airbus

RIGHT: Rolls-Royce Trent 7000 engines with their 112-inch (2.8m) fan diameter and Sharklet 
wingtip devices make the A330neo stand out from older A330 variants. H Goussé/Airbus
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pylons and some sections of the 
improved wing.”

There is crossover with the A350 
(and also the A320neo) with a new 
electrical engine bleed air system 
that replaces pneumatic controls 
with full electrical regulation, 
and there’s a common cabin 
intercommunication data system 
with the A350

Flight testing
To obtain type certifi cation, the 
A330-900neo will undergo 1,100 
hours of certifi cation testing. Two 
aircraft, F-WTTE (msn 1795) and 
F-WTTN (msn 1813), are being used 
for this work.

Airbus told AIR International: 
“A330-900 msn 1795 will be 
dedicated to handling qualities, 

performance, systems and fl ight 
control laws validation. This aircraft 
will perform the cold-weather 
campaigns, entry into service 
preparation and will be fi tted with 
the full fl ight-test instrumentation 
[FTI]. The aircraft will also be fi tted 
with the dual head-up display 
[HUD] cockpit system, Honeywell 
FMS and satcoms, and Messier-
Goodrich brakes options.” 

This aircraft will feature activated 
avionics functions, including the 
FMS landing system (FLS), GPS 
landing system (GLS), Airborne 
Tra�  c Situation Awareness 
(ATSAW), the Runway Overrun 
Protection System (ROPS) and the 
T3CAS surveillance equipment 
(which integrates the tra�  c 
collision avoidance system, the 

terrain avoidance warning system 
and a Mode S transponder into a 
single unit).

Airbus said: “A330-900 
msn 1813 will be dedicated to 
validating aerodynamic and engine 
performance, the autoland function 
and will perform route proving, 
ETOPS [extended-range twin-
engine operations] and hot-and-
high campaigns, as well as airline 
operations validation.

“The aircraft will be fi tted with 
the full FTI and the various avionics 
functions, and will introduce testing 
of the Thales FMS, Iridium satcom 
and Honeywell brakes options. 
Msn 1813 will also feature the new 
Airspace ‘Refresh’ lavatory module.”

There will be an extra 300 hours 
for the A330-800’s certifi cation 

test campaign, which will start next 
year using msn 1888 (registration 
to be confi rmed). Airbus said this 
aircraft, “will feature the full FTI, 
the dual HUD, Honeywell FMS and 
satcoms, Messier-Goodrich brakes 
and the full suite of activated 
avionics functions” comprising FLS, 
GLS, ATSAW, T3CAS and ROPS. 
Certifi cation of the A330-800neo is 
planned for 2019. 

The fi rst series production 
A330-900neo to be delivered to 
TAP following certifi cation will be 
CS-TUA (msn 1819). During fl ight-
test activities prior to its service 
entry, this aircraft will be fi tted 
with a light FTI for production 
and cabin checks to validate the 
Airspace cabin and air conditioning 
performance.

This aircraft, F-WTTN (msn 1795), 
pictured here during its fi rst fl ight, is 
one of two A330-900neos that will 
be used during a 1,100-fl ying hour 
certifi cation testing campaign for the 
variant. S Ramadier/Airbus
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F-16s delivered to the 
Royal Jordanian Air Force

The Royal Jordanian Air Force 
(RJAF) took delivery of the first six of 
15 former Koninklijke Luchtmacht 
(KLu, Royal Netherlands Air Force) 
F-16s in late-October. Five F-16AMs 
and a single F-16BM departed 
Volkel Air Base in the Netherlands 
on October 25, for their new 
home al-Azraq Air Base. There,  
the former Dutch jets joined 2 
Squadron, which operated former 
US Air Force Block 15 ADF F-16As 
and F-16Bs until 2014, when they 
were transferred to the Pakistan 
Air Force. The remaining nine ex-
KLu F-16s selected for delivery to 
Jordan – eight F-16AMs and one 
F-16BM – are scheduled to fly to 
their new owner in two groups 
before mid-December.

The contract for the sale of 15 
surplus KLu F-16s was signed 
on December 17, 2013, as part 
of a programme dubbed Peace 
Falcon VI. Delivery was initially 
set for late 2015/early 2016, but 
was delayed by two years due to 
issues with the Mid-Life Update 
(MLU) configuration and related 
US approval. The Dutch Ministry of 
Defence initially declared that the 
F-16s would be delivered to Jordan 
in an older M5 software version, but 
more recently declined to confirm 
reports from Jordan that the 
aircraft were eventually delivered 
in a RJAF-specific configuration 
of the current M6.5 tape (updating 
Dutch F-16s Prepared for Delivery 
to Jordan, August, p17).

Also included in the €76.46 million 
deal is the transfer of support 
equipment and spare parts, as well 
as training of technical personnel 
and pilots. RJAF pilots flew training 
missions from Leeuwarden Air Base 
for two weeks in late September/
early October, using F-16BMs 
J-208 and J-884 and F-16AM 
J-872. The jets flew twice a day 
in this period, always in pairs and 
with at least one F-16BM with a 
Dutch instructor pilot in the back 
seat. In a related deal worth €4.75 
million, the Dutch Defence Materiel 
Organisation delivered 52 infrared-
guided AGM-65G Maverick air-
to-surface weapons and support 
equipment to the RJAF in 2015.  
Kees van der Mark

Royal Jordanian Air Force F-16AM 247 (ex KLu J-199, FMS 83-1199) takes off from Volkel Air Base in the Netherlands 
for the first leg of its delivery flight to Jordan. Kees van der Mark

Russia’s 
new military 
transport 
regiment
A new composite military transport 
regiment is set to be established 
by the Russian Air and Space 
Force’s Military Transport Aviation 
branch in December 2017. The 
regiment will be stationed in 
Ulyanovsk and according to Lt Gen 
Vladimir Benedictov, commander 
of the Military Transport Aviation 
branch, its fleet will comprise Il-
76s, including the new Il-76MD-
90A version in addition to An-2 
biplanes used mainly for training 
the Airborne Troops branch. In the 
future, the An-124 Ruslan heavy lift 
transports will also join the fleet of 
the new regiment. Alexander Mladenov

More Super 
Tucanos for 
Afghanistan and 
Philippines
Afghanistan will procure six more 
Embraer/Sierra Nevada Corporation 
A-29A turboprop light attack aircraft 
in addition to the 20 already ordered 
it was announced on October 25.
The Philippines is expected to 
announce the procurement of six 
Super Tucanos from Brazil under a 
$99 million contract before the end of 
the year. David C Isby

US approval 
to upgrade 
Hellenic Air 
Force F-16s
The US Department of State has 
approved the upgrade of Greece’s 
F-16 fleet to a common F-16V 
configuration, it announced on 
October 19. Prime Minister Alexis 
Tsipras and President Donald Trump 
released news of the deal at the 
White House on October 17. Under 
a $1.1–1.3 billion programme, some 
55 F-16s from the current Hellenic 
Air Force fleet of Block 30, Block 
50 and Block 52 F-16C and F-16D 
aircraft will be upgraded to F-16V 
configuration over a ten-year 
period. US sources identified the 
procurement as worth some $2.4 
billion.
The upgrade to F-16V will add 
Northrop Grumman’s active 
electronically scanned array APG-83 
Scalable Agile Beam Radar and the 
Link 16 Multifunctional Information 
Distribution System Joint Tactical 
Radio Systems among other 
systems improvements. David C Isby

Saudi C295MPA

Saudi Arabia ordered four Airbus 
Defence and Space C295Ws at the 
2015 Paris air show. On November 
7, a C295W ASW Persuader Maritime 
Patrol Aircraft, c/n 165, carrying 
Saudi markings and the title General 
Security Aviation Command, passed 
through Malta on delivery from the 
factory in Seville. It was wearing 

Spanish test registration EC-007, but 
once delivered it will carry the serial 
MOI-C2; it is the second C295W 
delivered to Saudi Arabia’s Ministry of 
the Interior.
At the same time a standard C295, 
unmarked beyond Airbus C295 and test 
registration EC-025, passed through 
on its way to the Dubai International Air 

Show where it was displayed as a ‘new’ 
armed ISR (Intelligence Surveillance 
& Reconnaissance) version with a 
wide range of weapons, which will 
eventually be integrated on the type.
AIR International understands the 
aircraft, msn 166, was due to be 
delivered to Uzbekistan after the 
show. Alistair Zammit
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Angola 
acquires 
Citation MPA
The Angolan Air Force is 
operating a second-hand 
Cessna Citation jet modified by 
Israel’s BIRD Aerosystems with 
sensors and communications 
for maritime surveillance. The 
Citation, built in 1979, was 
cancelled from the US register 
in January this year. It was 
then transferred to Megiddo 
Airfield in Israel for outfitting 
and was in Angola by August. 
Under a $20 million contract 
(believed to have been 
awarded in February 2015), 
the aircraft was fitted with 
Leonardo’s SeaSpray active 
electronically scanned array 
multimode surveillance radar 
and a Controp electro-optical 
sensor in a belly fairing. The 
aircraft also has an automatic 
identification system receiver 
and satellite communications 
systems for communicating 
with naval vessels and a 
ground-based command and 
control centre. It is believed 
that further aircraft will be 
obtained. Guy Martin

Texans delivered to Argentina

The first four of an order for Beechcraft 
T-6C+ Texan IIs, serial numbers E-300 
to E-303, arrived at Córdoba Air Base 
central Argentina on October 2 where 
they will serve with the Escuela de 
Aviación Militar’s Escuadrón Texan. 
The Texan IIs will replace the survivors 
of 30 Embraer EMB312A Tucanos, 

delivered from 1987, which will be 
relegated to border patrol work 
when the new aircraft assume their 
training role. The US Defense Security 
Cooperation Agency announced its 
approval for the sale of 24 T-6C+s 
and associated training and support 
on August 3, 2016. An order valued at 

$88.2 million for the first four aircraft 
was announced by the Pentagon as a 
Foreign Military Sale on April 25, 2017. 
The T-6C+ Texan II is the latest version 
of Beechcraft's PT6 turboprop-
powered trainer, which features six 
wing hardpoints – two of which are 
plumbed for external fuel tanks.

Two of the first four T-6C+ Texan IIs for the Fuerza Aérea Argentina at the manufacturer’s factory in Wichita, Kansas 
shortly before delivery. Fuerza Aérea Argentina

RAF ends Tornado GR4 testing

No.41(R) Test and Evaluation Squadron 
based at RAF Coningsby in Lincolnshire 
ended its 11-year association with 
the Tornado when the squadron 
completed its final Tornado GR4 sortie 

on October 13, 2017. The squadron 
will continue to fly the Typhoon FGR4. 
Having completed a final station 
flypast on October 17, all remaining 
Tornado aircraft on strength were 

delivered to RAF Marham in Norfolk; 
home to the RAF’s remaining Tornado 
GR4 Force. The squadron received 
its first Tornado GR4 during 2006. 
This shot of 41(R) TES Tornado GR4 

ZA614/’EB-Z’ has commemorative tail 
art featuring Gp Capt Donald Finlay, a 
distinguished wartime fighter pilot and 
Olympic medalist who commanded 
No.41 Squadron in 1940. Ian Harding
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SIX MiG-29 aircraft donated to 
the Ratno Vazduhoplovstvo i 
Protivvazduhoplovna Odbrana (RV 
i PVO or Serbian Air Force and Air 
Defence) by the Russian Federation 
in December 2016, fi nally arrived 
in early October. The aircraft were 
originally scheduled to be delivered 
by April; the delay resulted from 
the political situation in Serbia. 
After elections held on April 2, 
the former Serbian Prime Minister 
Aleksandar Vučić was elected as 
Serbia’s new president and a new 

government had to be formed, a 
process that lasted until June 29.

Once all pre-delivery processes 
were fi nally sorted out, the six 
aircraft were freshly painted and 
received new RV i PVO markings 
and serial numbers. All sensitive 
equipment (such as Russian 
IFF systems) was removed and 
replaced with export variants.

On October 2, Volga-Dnepr 
Airlines An-124-100 RA-82045 
departed Tretyakovo airport near 
Moscow (where the MiG plant 

at Lukhovitsy is based), arriving 
at Batajnica Air Base late in the 
afternoon with the fi rst pair of 
single-seat MiG-29 aircraft on 
board (serial numbers 18151 and 
18201). The same An-124-100 
made two more trips delivering the 
other four aircraft (single-seat MiG-
29s 18202 and 18203 on October 
3 and two-seat MiG-29UBs 18351 
and 18352 on October 4).

After its o�  cial acceptance in 
Serbia, one of the new fi ghters, 
aircraft 18201, was returned to 

Russia for overhaul by the 121st 
Aviatsionnyy Remontnyy Zavod (ARZ 
or Aircraft Repair Plant) at Kubinka 
on October 5. Consequently, only 
fi ve aircraft were present at the 
Sloboda 2017 (Freedom 2017) held 
at Batajnica Air Base on October 20, 
2017. This was an exercise staged to 
demonstrate the capabilities of the 
Serbian Armed Forces.

Sloboda was used as the venue 
for the o�  cial presentation of 
the new MiG-29s when Russian 
Minister of Defence Sergey Shoygu 

Serbia’s new MiGs
Vladimir Trendafi lovski covers the o�  cial handover of six former Russian 
MiG-29s to the Serbian Air Force

FORMER RUSSIAN MiG-29 AIRCRAFT DELIVERED TO RV I PVO
Serial No. Russian Serial No. (RF code) Construction No. Type Produced Remarks

18151 14 blue (RF-92185) 2960526364 MiG-29 (9-12A) January 1989 Overhauled in 2013. In Serbia awaiting modernisation.

18201 04 blue (RF-93709) 2960727445 MiG-29 (9-13) July 1989 Overhauled in 2010. In Russia awaiting an overhaul.

18202 31 blue (RF-93713) 2960728107 MiG-29 (9-13) August 1989 Overhauled in 2014. In Serbia awaiting modernisation).

18203 10 blue (RF-93717) 2960728141 MiG-29 (9-13) December 1989 Overhauled in 2014. In Serbia (awaiting modernisation.

18351 101 blue (RF-29166) 50903019679 MiG-29UB (9-51) October 1990 Overhauled in 2013. In Serbia awaiting modernisation.

18352 75 blue (RF-92196) 50903025459 MiG-29UB (9-51) September 1991 Overhauled in 2014. In Serbia awaiting modernisation.

ABOVE & RIGHT:  MiG-29 type 9-13 18202 at Batajnica Air Base on static display for Sloboda 2017 loaded with a pair of R-27R and four R-73E air-to-air missiles. 

BELOW: Line-up of the MiG-29s at Batajnica Air Base. From the left is MiG-29 type 9-12B 18101, one of four of the remaining 
original Serbian MiG-29s which is now inoperative. Note that not all of them carry the same weapons load. 
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ceremonially handed them over to 
Serbia’s President Aleksandar Vučić. 
In addition to the three original 
operational Serbian MiG-29s, which 
all fl ew that day, the exercise was 
also attended by the Russian Strizhi 
aerobatic team, which displayed 
with its six MiG-29s.

The former Russian MiG-29s 
have yet to enter service. All six 
aircraft (including the one that 
would return from overhaul later 
on) will undergo modernisation 
by the Moma Stanojlović aircraft 
repair plant with the assistance 
of Russian specialists. The 
aircraft will receive the same 
ICAO-compatible navigation and 
communication equipment as 
used by the four current Serbian 
aircraft. The modernisation 
process should be complete by 
the second half of 2018 when 

the six former Russian aircraft will 
enter operational service with the 
204. vazduhoplovna brigada (vbr, 
aviation brigade) fl own by the 
101. lovačka avijacijska eskadrila 
(lae, fi ghter aviation squadron) at 
Batajnica, the sole remaining RV i 
PVO fi ghter unit. The four Serbian 
MiG-29s currently in service will 
then enter overhaul.

Spare parts and weapons are 
scheduled to arrive from Russia 
as part of the original agreement. 
An as yet to be defi ned follow-on 
modernisation agreement with 
RSK MiG is expected to be signed, 
which will confi gure the single-seat 
aircraft to MiG-29SM standard.

Serbian President Aleksandar 
Vučić was expected to pay an 
o�  cial visit to Belarus in November 
2017 to sign an agreement on the 
donation of eight MiG-29s.

MiG-29 AIRCRAFT CURRENTLY SERVING WITH THE RV I PVO
Serial No. Construction No. Type Produced Remark

18101 2960525085 MiG-29 (9-12B) November 29, 1987 Overhauled in 2008. Stored.

18102 2960525086 MiG-29 (9-12B) November 24, 1987 Overhauled in 2011. Active.

18108 2960525100 MiG-29 (9-12B) December 7, 1987 Overhauled in 2008. Active.

18301 50903006375 MiG-29UB (9-51B) August 13, 1987 Overhauled in 2008. Active.

LEFT: 
In the article New Mounts for 
the Knights, AIR International 
July 2017, p68–73, the 
production dates of Serbia’s 
MiG-29s were listed 
incorrectly. Correct details are 
listed in the table to the left.

ABOVE: Tails of the fi ve former Russian MiG-29s at Batajnica Air Base on Octber 
20, 2017. All images by Dimitrije Ostojić
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Six F-22s from the 1st Fighter 
Wing (1st FW) based at Joint Base 
Langley-Eustis in Virginia arrived at 
RAF Lakenheath, Suffolk (home to 
the 48th Fighter Wing), on October 
8, 2017, to participate in the RAF-
led Exercise Eastern Zephyr. During 
their UK deployment, aircraft 
and airmen from the 1st FW also 
conducted training with other 
European-based US aircraft and 
regional NATO allies.
Drawn from the 27th and 94th 
Fighter Squadrons, the F-22s flew 
direct from Al Dhafra Air Base in the 
United Arab Emirates at the end of 

a six-month deployment in support 
of Operation Inherent Resolve.
This year’s Eastern Zephyr (a joint 
RAF-US Air Force exercise) was led 
by No.29(R) Squadron based at RAF 
Coningsby, Lincolnshire, during 
the Typhoon Qualified Weapons 
Instructor Course. Staged between 
October 10 and 19, Eastern Zephyr 
was designed to combine up to 40 
fourth and fifth-generation aircraft 
in realistic training within UK 
airspace. Eastern Zephyr followed 
Exercise Atlantic Trident 2017 held 
at Joint Base Langley-Eustis in 
April 2017, when the 1st FW hosted 

Typhoons from RAF Lossiemouth, 
Morayshire, in Scotland.
F-22s conducted sorties with 
Lakenheath-based F-15C Eagles 
and F-15E Strike Eagles. Two Raptors 
forward deployed to Spangdahlem 
Air Base, Germany, on October 13 
and to Powidz Air Base, Poland, on 
October 17 to conduct training with 
the local based F-16s.
Strategically, the US Air Force 
undertakes such short deployments 
to demonstrate its ability to deploy 
quickly in response to a regional 
crisis, and in doing so reassures 
allies and partners of the capability.

In total, the six 1st FW F-22s flew 
18 sorties for a total of 26.2 flying 
hours during their ten-day UK 
deployment.
Spokespersons from the RAF and 
the US Air Force confirmed Exercise 
Eastern Zephyr helped in the 
preparations for the arrival of the 
first UK F-35B Lightning IIs at RAF 
Marham, Norfolk, in the late spring 
of 2018, after which interoperability 
of fourth and fifth-generation 
aircraft will become a regular 
occurrence in the UK. The 48th FW 
is expected to receive its first F-35A 
Lightning IIs in 2021. Ian Harding

Raptors return to Lakenheath

F-22 09-4185/FF, one of six to stage through RAF Lakenheath homebound to Langley after a six-month deployment. Ian Harding

The first Super Hercules transport for the Armée de l’Air, 5836/'61-PO', was rolled out at Lockheed Martin’s Marietta, 
Georgia, facility on October 20. France has ordered two C-130J-30s and two KC-130J tankers at a cost of $170 mil-
lion. Deliveries are to be completed by 2020. The C-130s will fly, along with six similar German machines, as part of a 
joint Franco-German unit to be based at BA105 Evreux in France. The unit will be established in 2021 and be opera-
tional by 2024. David C Isby image Lockheed Martin

French C-130J rolls out
Indian Air 
Force practises 
landing on 
motorways
Parts of the Agra–Lucknow 
Expressway were closed to motorists 
on October 24 while the Indian Air 
Force practised for war. The Road 
and Transport Ministry said at least 12 
highways in India had been cleared 
for use as airstrips for disaster relief, 
delivering humanitarian assistance 
and as alternative landing grounds in 
wartime. In 2016, Minister of Road, 
Transport, Highways and Shipping 
Nitin Gadkari formed a committee 
to identify stretches of road that 
could double up as airstrips. In May 
2015, Mirages and then, in November 
2016, Mirages and Su-30s had used 
roads as makeshift airstrips, but 
October’s exercise was the first time 
that transport aircraft were involved. 
India’s new C-130J Super Hercules 
landed and unloaded commandos 
and an armoured vehicle, which 
were used to secure a perimeter 
before other aircraft, including three 
Jaguars, six Mirage 2000s and six 
Sukhois, performed touch-and-goes. 
Two An-32B transports announced 
as taking part did not appear.
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UK Sea King flies on

Westland Sea King HU5, XV666 is operated by Heli Operations at Portland, Dorset to train Marineflieger (German Navy) 
crews. Although the helicopter is owned by a commercial company it remains on the military register. Crew training has 
just started at the Portland base. This shot was taken on November 8 during an exercise that lasted three and a half hours 
involving multiple landings. Liam Daniels

After 15 years’ development India’s 
indigenous Astra active radar-
homing beyond visual range air-
to-air missile has completed trials 
and will soon be ready to enter 
service.
The final round of trials was 
completed successfully over the 
Bay of Bengal by a Su-30MKI in 

September. Seven rounds were 
fired against pilotless target 
aircraft at  very long ranges at 
varying altitudes. Astra was also 
successfully fired at manoeuvring 
targets at medium range and 
multiple launches of the missile 
were carried out in salvo mode 
to engage multiple targets. The 

Astra is comparable to Russia’s 
R-77RVV-AE (AA-12 Adder) and 
the French Matra Super 530D 
and is expected to be deployed 
on Indian Air Force Sukhoi 
30MKIs and Mirage 2000Is. The 
Astra missile was developed by 
India's Defence Research and 
Development Organisation. 

Greek P-3s to fly again
Greece is on track to restore to 
operational condition four of six 
Lockheed P-3B Orions that have 
been grounded for some ten years. 
The first one will fly by early 2018, 
Zacharias Gikikas, chairman of 
the board of Hellenic Aerospace 
Industries (HAI), said in Washington 
on October 11.
HAI will carry out periodic depot 
maintenance (PDM) and a Lockheed 
Martin-designed mid-life upgrade 
(MLU). The MLU formed a $142 million 
programme awarded to Lockheed 
Martin under a US Foreign Military 
Sales contract that was started in 2016 
and scheduled to be completed by 
2019. A third of the dollar value of the 
work is being carried out by HAI at its 
facilities at Tanagra and Schimatra, 
near Athens.
The MLU will provide the P-3Bs with 
an additional 15,000 flight hours 
(20 years of service life), a Global 
Air Traffic Management-compatible 
glass cockpit with improved avionics, 
structural reinforcement in the 
wings and tail, a complete rewiring, 

a new radar and a new ISI Hellas-
produced mission integration and 
management system. The stored 
P-3Bs were inspected and found 
to be without serious corrosion or 
airframe cracks. Gikikas described 
the result as, “like a new airplane 
with modern avionics and sensors”.

The first P-3B to return to flight will 
do so before receiving the MLU 
and Athens has not yet announced 
the planned initial operational 
capability date. The Hellenic Navy 
will be primarily responsible for their 
operation, as opposed to the former 
system where both the air force and 

navy were jointly in control. Gikikas 
said: “It is a challenge for our navy, 
operating a four-engine airplane, 
and they [ground and air crews] will 
need to have more flight hours.”  The 
Hellenic P-3B fleet was previously 
assigned to 353 Squadron based at 
Elefsis Air Base. David C Isby

Abidjan 
Antonov 
crash claims 
four lives
Moldovan-registered An-26-
100 ER-AVB transport operated 
by Valan International Cargo 
Charter crashed in the sea off 
Ivory Coast capital Abidjan 
during a storm on October 14.
Four Moldovan nationals died 
and four Frenchmen and two 
more Moldovans were injured 
in the take-off crash of a flight 
for the French government for 
Opération Barkhane. The crash 
demonstrates the strain imposed 
on France’s logistics chain by its 
sub-Saharan activities.

New Argentine 
Super 
Étendards
After years of negotiations, France 
has agreed to sell Argentina 
five Dassault Super Étendard 
Modernisé carrier-borne fighters 
for the Comando de Aviación 
Naval (Argentine Naval Aviation). 
The Aéronautique Navale 
(French Naval Aviation) retired 
the jets in July 2016. The €12.5 
million contract includes a 
simulator and spare engines. All 
deliveries are to be completed 
by December 2017. 

India’s Astra missile completes testing
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Modernised Super Lynx for 
Brazilian Navy

The first modernised Super Lynx 
Mk21B multi-role helicopter 
(designated AH-11B Super Lynx) 
serial ZH962 (N-4001 in service) for 
the Comando da Força Aeronaval 
(Brazilian Navy) completed its maiden 
flight on September 28, 2017.
Deliveries are scheduled to take 
place during early 2019. The aircraft 
serve with HA-1 Lince Squadron, 

based at São Pedro da Aldeia Naval 
Air Base.
In total, Leonardo is upgrading eight 
AH-11As to AH-11B standard under 
a €117 million contract awarded in 
June 2014.
The comprehensive upgrade 
package includes replacing the 
existing Rolls-Royce Gem 42-1 
Mk1017 engines with the Light 

Helicopter Turbine Engine Company 
CTS800-4N, new night vision 
goggle-compatible digital glass 
cockpit and mission avionics, a 
new navigation and traffic collision 
avoidance system, electronic 
warfare support measures, an 
automatic identification system, 
countermeasures dispensers and an 
electrically powered rescue hoist.

In addition to the Brazilian 
programme, the first of five Super 
Lynx Mk95 helicopters operated by 
the Marinha (Portuguese Navy) based 
at Base Aérea 6 Montijo, was delivered 
to Leonardo Helicopters’ Yeovil facility 
in June 2017 to commence a similarly 
comprehensive modernisation 
programme. This contract was 
awarded in July 2016. Ian Harding

Captured during recent test flying from Leonardo Helicopters’ manufacturing facility at Yeovil in Somerset, was the first modernised Super Lynx Mk21B multi-
role helicopter (designated AH-11B Super Lynx) for the Comando da Força Aeronaval.

Czech tender for multipurpose armed helicopters
The Czech Ministry of Defence 
(MoD) launched the evaluation stage 
of the tender for multipurpose armed 
helicopters. In a release dated early 
November, the Czech MoD revealed 
that it is set to begin the evaluation 
of the proposals submitted by the US 
and Italian governments.
Italian manufacturer Leonardo 
proposes the AW139M version of its 
popular medium-class helicopter, 
capable of deploying both unguided 
and guided weapons and has a 
comprehensive targeting system.
It is not yet known which type 
of helicopter or helicopters are 
included in the US proposal. In 
October, the US Department 
of Defense announced it had 
authorised the proposed sale of 
the Bell Helicopter UH-1Y Venom. 
At the same time, Lockheed Martin 
sources hinted that the company 
is offering the armed Sikorsky S-70i 
Black Hawk, manufactured by its 
PZL Mielec subsidiary in Poland.
The Czech MoD is intending 
to buy 12 new helicopters to 
replace the current fleet of 
Russian-made Mi-24V gunships. 
In addition to the attack role, the 
new helicopters will be used for 

tactical transport, combat SAR and 
medical evacuation. The Czech 
MoD previously considered lighter 
platforms such as the 3.6-tonne 

Airbus Helicopters H145M, but later 
switched to heavier and therefore 
more capable helicopters. Alexander 

Mladenov and Krassimir Grozev

Could the Czech Republic be the 
first European customer for the 
Bell Helicopter UH-1Y Venom? 
LCpl Brennon Taylor/US Marine Corps
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Boeing and 
Korean Air 
sign Chinook 
upgrade MoU
Boeing and Korean Air have signed 
a Memorandum of Understanding 
(MoU) for the upgrade of CH-47 
Chinook helicopters.
Under the MoU, announced on 
October 19, the two companies 
will partner for the Korean 
Chinook helicopter upgrade 
programme, as well as upgrade 
projects in overseas markets.
The Republic of Korea Army and 
Air Force both use variants of 
the CH-47D for transport and 
search and rescue operations.  
Nigel Pittaway

Jordanian Mi-26T2 
in flight testing
The first of four Mi-26Ts heavy-lift 
helicopters ordered for the Jordanian 
military was spotted undergoing 
post-assembly flight testing at the 
Rostvertol plant in Rostov-on-Don 
in mid-October. Signed between 
Russian Helicopters and Jordan’s King 
Abdulla II Design and Development 
Bureau, the Mi-26T2 contract covers 
delivery of four machines, intended 
for use by the country’s military. The 
56-tonne Mi-26T2 is a facelift of the 
original 1980s-vintage Mi-26, sporting 
a glass cockpit and an all-new flight/
navigation suite. Alexander Mladenov

Fight’s on: JMR TD flight demonstrators preparing to fly
The competition between the 
two Joint Multi-Role Technology 
Demonstration (JMR TD) aircraft, 
which will be used in the risk 
reduction of technologies to be 
incorporated in the upcoming 
joint Future Vertical Lift (FVL) 
programme, is approaching. Bell is 
preparing for the maiden flight of 
the V-280 Valor tilt-rotor before 
the end of 2017 at Amarillo, Texas. 
It was announced on October 11 
that the Valor’s General Electric 

T64-GE-419 engines had their first 
full-power ground run.
Its competitor, the compound 
rigid-rotor Sikorsky-Boeing SB-1 
Defiant, powered by Honeywell 
T55 engines, will fly at West Palm 
Beach, Florida in 2018. The two 
flight test programmes will include 
150–200 hours of flight through 
2019.
Under current planning, FVL 
aircraft will not be in production 
until the 2030s, but the US Army 

wants advanced technologies 
sooner than that. A memorandum 
issued in October by US Army 
Chief of Staff General Mark Milley 
identified the service’s top five 
modernisation priorities, which 
included future vertical lift, attack, 
and reconnaissance, “in manned, 
unmanned, and optionally manned 
variants”. Interest in accelerating 
these technologies has been 
apparent since 2016, when the Army 
asked the JMR TD demonstrator 

teams whether production could 
start in the 2020s rather than 2030s 
if they had access to funding.
However, the V-280 design, likely to 
be the first JMR TD to fly, will have 
to convince the Army to invest its 
aviation future in tilt-rotors rather 
than helicopters, which may well 
be an uphill struggle. The Army will 
keep the requirements for FVL open, 
to accommodate either competitor, 
until flight testing is completed in 
2019. David C Isby

Indian LUH mega-deal close to signing
The long-awaited contract for the 
sale of 200 Ka-226T 3.4-tonne 
light utility helicopters (LUH) to the 
Indian Ministry of Defence (MoD) is 
expected to be signed at the end of 
this year or early 2018.
In May 2015, the Ka-226T was 
selected the winner of a protracted 
and hotly contested Indian MoD 
tender for 200 LUHs, intended to 
replace its existing fleet of Indian 
aerospace manufacturer HAL 
Chetaks and Cheetahs. A significant 
proportion of the helicopters will be 
produced locally under the ‘Make in 

India’ initiative.
According to Andrey Boginsky, 
Director General of Russian 
Helicopters, a joint venture between 
Russian Helicopters and HAL is set 
to act as the main contractor in 
the mega-deal. He also hinted that 
the delivery of the first batch of ten 
Ka-226Ts is slated to commence 
within two years of the first advance 
payment instalment.
Sergey Chemezov, head of Russian 
industrial conglomerate Rostec, 
the parent company of Russian 
Helicopters, claimed that the total 

price of the Ka-226T production 
contract for the Indian MoD will 
exceed $1 billion.
The final breakdown of the Russian-
built and Indian-built Ka-226Ts was 
agreed in late December 2015 in 
an intergovernmental agreement 
on cooperation in the helicopter 
industry. The initial 60 Ka-226Ts are 
set to be built in Russia, while no 
fewer than 140 more will be built 
under licence in India during a later 
phase.
The Russian-built Ka-226Ts will be 
assembled at the Ulan-Ude Aviation 

Plant, while a significant proportion 
of parts and assemblies will be 
supplied by the KumAPE plant in 
Kumertau.
Indian Ka-226T production, using 
mostly Russian-supplied parts 
and assemblies, will be handled 
by an Indian-Russian joint venture 
company set up between Russian 
Helicopters and HAL. The initial 
agreement for its establishment 
was signed in October 2016, 
but the share of each of the 
partners is yet to be finally agreed.  
Alexander Mladenov

Norwegian SAR training in the UK

The Norwegian All Weather 
SAR Helicopter programme has 
entered an advanced stage with 
crews from the Kongelige Norske 
Luftforsvaret (Royal Norwegian 
Air Force) Operational Test and 
Evaluation (OT&E) unit based at 
Sola recently undertaking training 
at Cornwall Airport, Newquay, and 
at Leonardo Helicopters’ facility in 
Yeovil, Somerset. This training took 
place during July and then from 
September into early November. 
Two classes were completed at 
Newquay, each comprising five 

pilots and two of each rear crew 
(Flight Engineer, System Operator 
and Rescue Swimmer). The 
training was primarily conversion 
to type, but also included other 
instructional proficiency training.
The hope is the OT&E unit will soon 
receive its first AW101, following 
which it will spend an extended 
period testing the aircraft in the 
Norwegian environment, writing 
initial procedures and establishing 
training programmes. The next 
stage will be to commence crew 
training at the six bases selected 

to receive the aircraft, which will 
eventually replace the Kongelige 
Norske Luftforsvaret’s Westland Sea 
King Mk43B fleet. The six bases are 
Banak, Bodo, Floro, Sola (Stavanger), 
Orland on the Atlantic coast, and 
Rygge on the Skaggarek coast.
On December 19, 2013, the 
Norwegian Ministry of Justice and 
Public Security signed a contract 
with Leonardo Helicopters (then 
AgustaWestland) for the supply 
of 16 AW101 Mk612 helicopters 
(including an option for a further 
six). Ian Harding

Kongelige Norske Luftforsvaret AW101 Mk612 completing flight training at Newquay. The aircraft involved was ZZ101 
(0264). Ian Harding
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A350 arrivals

More airlines have joined the Airbus 
A350 operator base in recent weeks, 
taking the number of airlines flying 
the European twin-jet to 17. Delta 
Air Lines has put its first A350-941s, 
N501DN (msn 115), N502DN (msn 
135) and N503DN (msn 149) into 
operation. Its A350s are based at the 
airline’s Detroit hub and were initially 
placed on the services from there to 
Tokyo-Narita from October 30 and 
Seoul-Incheon from November 18.
Meanwhile, Air Mauritius has received 

the first of six A350-941s (two of 
which will be purchased directly from 
Airbus, the other four leased from 
AerCap). The airline’s first service with 
the leased aircraft 3B-NBP (msn 145) 
was from Mauritius to Kuala Lumpur 
and Singapore. Air Mauritius is due to 
receive a second A350-941 by the end 
of the year and the two jets will initially 
be used by the airline on its routes to 
Paris CDG and Johannesburg.
Delta will put its A350-941s into 
service on its Detroit–Beijing 

rotation in January 2018 before 
starting transatlantic services with 
the type next March with a service 
to Amsterdam. The airline describes 
the A350 as its new “flagship 
international aircraft” and Chief 
Executive Officer Ed Bastian has 
said the aircraft is, “a significant step 
forward for us into the international 
competitiveness of our product 
and service”. Although its 306-seat 
A350-941s have 70 fewer seats 
than the Boeing 747-400s they are 

replacing, they have Delta’s newest 
business-class suites (which Delta is 
the first US airline to introduce) and 
a premium economy cabin. Delta 
has ordered 25 A350-941s, which 
will make it the second-largest A350 
operator after United Airlines, which 
has ordered 45 A350-941s.
By the start of November, Airbus had 
delivered 122 A350-941s. Air China 
is expected to become another new 
operator by the end of the year.
Mark Broadbent

Airbus A350-941 3B-NBP (msn 145) receives a water cannon salute at SSR International Airport ahead of Air Mauritius’s first service with the type. Seventeen 
airlines have now received A350s. Airbus

Air Canada’s first Boeing 737 MAX 8 arriving at Toronto Lester B Pearson International Airport as ACA7168 early in the morning on November 2, 2017, from 
Kelowna, ready to commence flight training after its delivery flight from Boeing Field on October 31. Andrew H Cline

Air Canada     737 MAX 8

Air Canada has become the second 
Canadian operator of the Boeing 
737 MAX 8, receiving its first aircraft, 
C-FTJV (c/n 61207), just weeks after 
WestJet began using the aircraft. Its 
inaugural 737 MAX revenue flight 
was expected later in November 
following a period of certification and 
crew training.
The airline will receive a second 
737 MAX, C-FSCY (c/n 61208) in 
November followed by a further 16 

by June 2018, with the balance of the 
airline’s original 61-aircraft order due 
by 2021. This order split the variants 
at 33 737 MAX 8s and 28 737 MAX 
9s, but recent growth in passenger 
numbers could lead to earlier-than-
anticipated conversions of purchase 
options to firm orders for up to 48 
more 737 MAXs. Additionally, options 
for 30 additional Bombardier CS300 
aircraft above the firm orders for 45 
could be converted to firm purchases 

sooner than expected, according to 
Air Canada. 
Deliveries of the first C Series jets to 
Air Canada are slated from late 2019 
to 2022. The 737 MAX 8s will replace 
the Airbus A320, which has been 
with the airline since 1990 and the 
737 MAX 9s will supplant the Airbus 
A321, while the C Series will replace 
the Airbus A319s and Embraer 190s.
Air Canada intends to deploy the 
737 MAX on domestic and direct 

transatlantic services to Shannon and 
Dublin from Toronto and Montreal 
starting in summer 2018. Air Canada’s 
Vice-President of Global Sales 
Duncan Bureau said the 737 MAX’s 
range is: “something we haven’t had 
in a narrowbody aircraft of that size. 
We are extremely pleased with the 
capability of the aircraft. The overall 
economics are significantly better 
and the [737] MAX allows us more 
versatility.” Andrew H Cline
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Erieye for Pakistan
The Pakistan Air Force will receive 
three additional Saab 2000 
Airborne Early Warning & Control 
aircraft fitted with the company’s 
Erieye radar, according to local 
media reports.
The SEK 1.35 billion sale from 
within its Airborne Early & Control 
segment to an undisclosed 
customer was announced by 
Saab on May 15, with a formal 
order expected within the next six 
months.
A Saab spokesperson said: “The 
effectiveness of the contract 
is subject to the fulfilment of 
certain conditions, among 
others, financial conditions. The 

industry’s nature is such that due 
to circumstances concerning the 
product and customer, further 
information about the customer 
will not be announced.”
Locally known as the S-100B, the 
first of the additional aircraft will 
be delivered by the end of the 
year, with the second and third 
following between 2018 and 2020. 
Pakistan already has three S-100Bs 
in service with 3 Squadron based 
at Kamra-Minhas and a fourth was 
damaged in an attack on the base 
in 2012. The PAF also operates the 
Chinese Shaanxi ZDK-03 Airborne 
Early Warning & Control platform. 
Nigel Pittaway

AIR International is keen to hear 
from readers who have news stories, 

photos or features of modern civil 
and military aviation for inclusion in 

the magazine.   
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April 2018 delivery for E190-E2

Embraer has announced the 
Norwegian regional airline Widerøe 
will be the launch operator of the 
new Embraer E190-E2 in April 2018 
and begin services shortly afterwards. 
Widerøe has a contract for up to 15 
E190-E2s, consisting of three firm 
orders and 12 purchase rights.

Embraer Commercial Aviation 
President and Chief Executive 
Officer John Slattery noted Embraer 
has always targeted the first half of 
2018 as the service entry date for 
the second-generation E-Jet, and 
said the company’s experience 
certifying 12 new aircraft in the last 

17 years will enable Embraer to 
deliver a mature aircraft. Widerøe 
is set to intensify familiarisation 
training of its pilot, cabin, technical 
and ground operations teams over 
the coming months. The airline 
currently operates to 46 domestic 
and international destinations, flying 

more than 450 flights every day, 
with its network consisting of 60% 
commercial routes and 40% Public 
Services Obligation routes. 
Embraer has orders for up to 233 
E-Jet E2 models, although it hasn’t 
announced one since unveiling 
Widerøe  earlier this year. Mark Broadbent

Norwegian carrier Widerøe has been confirmed as the launch operator of the E195-E2 next spring. Embraer

Legacy retirements

The changeover from legacy aircraft 
to a new generation continues apace, 
with recent weeks seeing more 
airlines phase out older equipment. 
United Airlines flew its last Boeing 747 
service on November 7 when N121UA 
(c/n 29167) flew a one-off charter 
from San Francisco to Honolulu, 
re-creating the airline’s first service 
with the Jumbo in June 1970. United 

withdrew the 747 from its scheduled 
network on October 29 on the San 
Francisco–Seoul–Incheon rotation.
Another US major, Delta Air Lines, is 
entering the last few weeks of 747-
400 flying. Having operated one-off 
domestic services in September from 
Detroit to Los Angeles and Orlando, 
in early November Delta withdrew 
the type from its scheduled Detroit–

Tokyo service. The airline plans to 
phase out its last 747 early in the New 
Year. Delta inherited 17 747-400s 
when it absorbed Northwest Airlines 
in 2009.
Recent retirements have not solely 
involved large quadjets. KLM Royal 
Dutch Airlines has retired its final 
Fokker F70 (see Farewell to the 
Fokker, p20-21) and Brussels Airlines 

and Swiss have withdrawn their last 
Avro RJs. Both carriers were some of 
the largest operators of BAe 146/Avro 
RJ family aircraft; Brussels Airlines 
flew as many as 32 at one point 
while Swiss had 20. Sukhoi SSJ-100 
Superjets wet-leased from CityJet 
have replaced the Avros in Brussels 
Airlines’ fleet and Swiss is now using 
Bombardier C Series. Mark Broadbent

One of Brussels Airlines’ last Avro RJ100s, OO-DWE (c/n 3327), at London Southend Airport during its return journey to lessor Falko Aviation. Simon Murdoch
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IN OCTOBER 2017, KLM reached 
the end of one of the longest 
airline/aircraft manufacturer 
partnerships in aviation history. 
In 1912, Dutch aircraft designer 
Anthony Fokker (1890–1939), 
started a company that, apart from 
a break between 1946 and 1966, 
went on to provide the Dutch 
fl ag carrier with airliners for 97 
years. This remarkable run started 
with the fi ve-seat Fokker II on 
September 15, 1920, and stretched 
through to the last of a long line, 
the 80-seat Fokker 70 regional jet.

KLM subsidiary KLM Cityhopper 
had operated its larger sibling, the 
100-plus-seat Fokker 100 since the 
early 1990s and, when searching for 
an aircraft to serve thinner routes, 
it chose the 80-seat Fokker 70 
ahead of the BAe146 and Boeing 
737-500 airliners that it considered 
to be the type’s main competitors 
at the time. The airline launched 

its fi rst Fokker 70 fl ights in 1993 
and eventually had 26 of them in 
its fl eet. With the fi rst examples of 
its direct replacement, the more 
fuel-e�  cient 100-seat Embraer 
ERJ-190, entering service in the 
closing weeks of 2008, the Fokker 
100’s days were numbered and all 
were withdrawn by the end of 2012. 
Soon afterwards, the Embraer ERJ-
175 proved to be the Fokker 70’s 
nemesis. Deliveries of the 88-seat 
Brazilian jet began in March 2016 
and are still ongoing, but KLM could 
not allow its association with the 
most famous Dutch aircraft designer 
pass without due ceremony. 
October 28, the last day of KLM’s 
2017 summer schedule, was chosen 
for its Fokkers’ last hurrah, with six 
destinations: Dusseldorf, Norwich, 
Hannover, Brussels, Luxembourg 
and London Heathrow being served 
on the fi nal day. As London was the 
destination of KLM fi rst international 

Fokker passenger service in 1920, 
Heathrow was the chosen departure 
point for the very last one. The 
airline’s programme aligned the 
six Fokker 70 arrivals at Schiphol 
within an 85-minute period and the 
Heathrow departure was allocated 
the fl ight number KL1070. Chosen 
to mark the 70’s retirement, 1070 
number represented a one-o�  
for Heathrow services, though it 
continues to be used elsewhere.

A beautiful 45 minutes
October 28 marked the end of the 
northern hemisphere’s summer. At 
Heathrow, the fi nal sunset of the 
season was fi ttingly spectacular, 
adding to the special atmosphere 
building at Terminal 4’s Gate 17. 
KLM had recently painted one of 
its Fokker 70s, PH-KZU, in a special 
colour scheme that carried an 
image of Anthony Fokker, clad in 
his fl ying suit, on its tail and ‘Fokker 

– Thank you’ titles on the fuselage. 
Fittingly, ‘Zulu Uniform’ was selected 
to perform the type’s fi nal service.

Anyone who has had the 
opportunity to experience such 
an end-of-era passenger fl ight 
will know they are a pleasure to 
take part in. Everyone on board 
is there because they personally 
want to be, not because they have 
to be and fl ight KL1070 was no 
di� erent. Enthusiasts had travelled 
from far and wide to participate 
in this moment of aviation history. 
The majority, of course, were 
from Holland, keen to take part in 
this homage to the nation’s most 
famous aircraft manufacturer. 
Indeed, several were wearing 
commemorative clothing to mark 
the occasion. Others had travelled 
much further, including groups from 
Argentina and China, plus individuals 
from the USA and many European 
countries. The signifi cance of 
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Farewell to the Fokker

KL1070 had also spread beyond 
those on board. As the passengers 
took their seats and the fi nal bags 
were loaded, members of the ramp 
team lined up in front of the aircraft 
to have their photographs taken by 
the colleagues.

Captain Richard Galloway had 
the honour of commanding the 
special fl ight, which also marked 
his retirement. Prior to pushback, 
with everyone strapped into their 
seat, Captain Galloway left the 
fl ight deck and came into the cabin. 
He was greeted by a plethora 
of cameras and microphones 
stretching the length of the 
passenger cabin as he spoke on the 
PA. He joked that after fl ying the 
Fokker 70 for exactly 25 years and 
25 days, [with Air UK, KLM UK and 
KLM Cityhopper]: “I know where 
just about all of the buttons are 
now.” He signed o�  by saying that 
although the fl ight from London 

to Amsterdam was only scheduled 
to last for 45 minutes, the crew 
“would make it a beautiful 45 
minutes”, a message greeted by 
unanimous applause.

Soon we were taxiing away 
from Terminal 4 and lined up for 
departure on runway 27 Left. As 
we accelerated into the darkness, 
smartphones were pressed against 
the cabin windows to record the 
moment. When established in the 
cruise, the cabin service began with 
each passenger being issued with a 
small commemorative goody bag 
containing such items as a keyring 
and even Fokker 70-branded snacks. 
A thousand selfi es must have 
been taken during the short fl ight, 
but all too soon we were starting 
our descent towards Schiphol. 
The national signifi cance of this 
commemorative service meant a 
large press contingent was waiting 
and Captain Galloway announced 

that the fl ight time would be slightly 
extended as he was requested to 
land at a specifi c time – 20:30 
local – to enable the TV cameras 
to capture it live. Truth be told, the 
touchdown was a fi rm one!

As we taxied to stand, escorted 
by an armada of ground vehicles 
and receiving the traditional water-
arch salute, the senior cabin crew 
member paid a warm tribute to 
Captain Galloway on behalf of the 
crew. It was greeted with strong 
round of applause from the cabin 
before the skipper spoke via the 
PA again. He quipped that: “As I 
saved my worst ever landing for 
the last of my career, you will have 
noticed that we have arrived at 
Amsterdam!” and signed o�  by 
reciprocating the compliments 
received from his colleagues. After 
disembarkation, accompanied by 
a multitude of photo opportunities 
and interviews, ‘Zulu Uniform’ was 

taxied over to join its stablemates 
at KLM’s engineering facility. There, 
numerous employees associated 
with the type’s service joined senior 
management for a hangar party to 
celebrate the KLM-Fokker-era.

The next morning, an impressive 
memorial was unveiled at Schiphol 
East, the site where the original 
airport had opened 101 years 
earlier. Celebrating the men 
and women of the KLM-Fokker 
era, the memorial is the entire 
tail section of a scrapped KLM 
Fk70, ‘Zulu Whiskey’. Beneath the 
towering structure is a simple steel 
plaque bearing an inscription that 
translates into English as: “This 
tail monument is a tribute to all 
the hardworking employees of 
KLM, Fokker and KLM Cityhopper 
who operated together with these 
beautiful Dutch aircraft worldwide 
over the period 1920-2017, thus 
writing aviation history.”

The long-standing association between Dutch fl ag carrier KLM and Fokker-
produced airliners ended in October. Tom Allett joined the last commercial fl ight

The day after their retirement from KLM service, four Fokker 70s were fl own from Schiphol to Norwich, UK, where KLM’s engi-
neering facility is preparing them for a new lease of life with carriers in Africa, Asia and South America. Kees van der Mark
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Qantas Airways has received its first Boeing 787-9, VH-ZNA (c/n 39038), pictured at a media event in Sydney after delivery. The aircraft is named ‘Great Southern 
Land’; Qantas has given its first eight 787-9s names that refer to Australian landmarks, animals, literature and indigenous heritage. In 2018, Qantas will put the 
787-9 into service on a Perth–London Heathrow rotation, the first regular direct flight between Europe and Australia. Sarmad Al-Khozaie

Qantas takes 787-9

ATR 72-600 with Eastern

Eastern Airways is now flying the first of two ATR 72-600s it plans to put into service. The aircraft, G-IACY (c/n 1448), leased from Nordic Aviation Capital and 
pictured in November on approach to Manchester, is being operated primarily to transport workers in the North Sea offshore energy industry between differ-
ent points in the east of the UK. Ashley French

Korean CS300

Korean Air Lines’ first Bombardier CS300 HL8091 (c/n 550017) pictured departing Mirabel, Quebec, on its maiden flight. This is the first of ten CS300s for Korean, 
which will be the third C Series family operator after Swiss and Air Baltic. Korean will use the aircraft on domestic routes initially before placing it on Asian services. 
Bombardier Aerospace
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An-124 Auction
Antonov plans to auction off a Libyan 
Arab Air Cargo An-124 Ruslan if Libya 
does not pay unpaid maintenance and 
storage fees. Ukraine sold two An-124-
100s to Libya over a decade ago, with 
the aircraft in dispute sent to Antonov 
for maintenance in 2010. However, 
it could not be returned due to the 
conflict in Libya. With payment not 
forthcoming, Antonov took the matter 
to the International Commercial 
Arbitration Court, which in May 2017 
ruled Antonov could collect $1.2 
million from the legal successor of 
Libyan Arab Air Cargo. As the money 
has not been recovered, the aircraft 
will be auctioned. Guy Martin

KLM 747-400 Scrapping
At the end of November 2017, the 
dismantling organisation Aircraft End 
of Life Solutions at Enschede Twente 
Airport in the Netherlands will receive 
its first ex-KLM Boeing 747-400. KLM’s 
747-400s are being replaced by 787s 
and 777s and the last Jumbo will leave 
the airline’s fleet in 2020. KLM still has 
19 747s operational, including three 
747-400Fs. Aircraft PH-BFA, PH-BFD, 
PH-BFK, PH-BFM, PH-BFO and PH-BFP 
have now left the fleet and were flown 
to the United States to be dismantled. 
Bob Fischer

St Helena Flights Start
SA Airlink has begun scheduled 
commercial operations to St Helena, 
after long delays caused by problems 
with windshear. One of the South 
African carrier’s newly delivered 
Embraer 190s touched down on 
October 14 from Johannesburg. Its 
arrival kicked off scheduled weekly 
flights with 70 economy class and six 
business class seats. The start of flights 
will allow the retirement of the postal 
ship RMS St Helena. Guy Martin

Further Funding for SAA
South African Airways (SAA) has 
been given ZAR 10 billion from the 
government for the current financial 
year to stabilise the airline. The 
carrier had requested ZAR 13.1 billion 
over three years and had previously 
received funds to settle loans with 
Standard Chartered and Citibank and 
for working capital. The remaining 
funds will be used by the end of March 
2018. The carrier said in return it has to 
meet deadlines for the implementation 
of its turnaround strategy and appoint 
critical personnel. Guy Martin

Return for World
Investment firm 777 Partners has 
acquired the intellectual property 
rights of World Airways Inc and is 
planning to relaunch the carrier as a 
low-cost long-haul airline flying to 
Asia. It is in discussions with Boeing on 
ordering up to ten 787s. 
Mark Broadbent

INNUMBERS INBRIEF

100
A380s WITH EMIRATES
Emirates has received its 100th Airbus A380. The 
aircraft, A6-EUV (msn 239) features ‘100th A380’ 
markings and a paint scheme depicting the late 
Sheikh Zayed bin Sultan Al Nahyan, the United Arab 
Emirates’ founding father. Emirates has another 
42 A380s on order, with some media reports 
suggesting it could soon order more. Mark Broadbent 
5
MORE 737 MAX 10s
WestJet has increased its purchase of Boeing 737 
MAX 10s, adding five more aircraft to its purchase 
agreement, which takes its total orders for the 
variant to 12. WestJet has also amended its other 
737 family orders, switching four 737 MAX 8s and 
three 737 MAX 7s for seven 737 MAX 9s. The switch 
was revealed in WestJet’s third quarter earnings. 
WestJet has also confirmed its new ultra-low-cost 
carrier unit, Swoop, will operate under its own air 
operators certificate. Mark Broadbent

25
AIR BERLIN A320s TO EASYJET
An agreement has been reached for part of Air Berlin’s 
operations at Berlin-Tegel, which have been acquired 
by easyJet, boosting the UK carrier’s German market 
presence. Subject to regulatory approval, easyJet will 
take on up to 25 Air Berlin A320s and slots. With a 
hub at Berlin-Schönefeld, easyJet now operates more 
flights from the German city than any other carrier. 
The European Commission will make a final ruling 
soon. Mark Broadbent 
9
PERCENT OF CATHAY PACIFIC
Qatar Airways has purchased 9.61% of Cathay Pacific 
Airways, making it the third-largest shareholder 
in the Hong Kong-based carrier behind the Swire 
Group and Air China. The deal is Qatar Airways’ first 
investment in an Asian airline and is another sign 
of the Gulf carrier broadening its global influence; 
it has previously bought minority holdings in IAG, 
Alitalia and LATAM. Mark Broadbent

Airbus

Customer Aircraft Number Date

Singapore Airlines 777-9 20, previously 
listed as 
unidentified

October 23 

787-9 19, previously 
listed as 
unidentified

October 23

WestJet 737 MAX 10 5 October 30

Unidentified 737 16 October 17

Unidentified 737 40 October 24

Unidentified 777 10 October 24

BOEING
Customer Aircraft Number Date

American Airlines E175 10, exercises 
existing 
purchase rights

October 31 

EMBRAER

Customer Aircraft Number Date

Government of 
Panama Servicio 
Nacional Aeronaval

Series 400 
Twin Otter

1 October 11 

VIKING AIR

Data covers orders announced October 9-November 6. Compiled by Mark Broadbent
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Northrop Grumman quits MQ-25A Stingray
SCENE

Northrop Grumman has pulled out 
of the competition to build the US 
Navy’s MQ-25A Stingray carrier-
based tanker UAV, expected to be 
decided in 2018. The action came 
as a surprise as it had received US 
Navy risk reduction funding, along 
with its competitors Lockheed 
Martin, Boeing and General Atomics-
Aeronautical Systems Inc (GA-ASI), 
and was expected to offer a design 
based on its X-47B that demonstrated 
the feasibility of carrier-based 
unmanned operations. An X-47B had 
already flown with a US Navy buddy 
tanking pod externally mounted.

A Northrop Grumman statement 
said only that, after the US Navy 
issued its request for proposals (RFP) 
on October 4, it did not believe it was 
“executable”. A draft RFP circulated to 
industry in July reportedly put more 
emphasis on potential intelligence, 
surveillance and reconnaissance 
(ISR) missions for the Stingray than 
did the final RFP.

While the contents of the RFP have 
not been publicly disclosed, Vice 
Admiral Michael Shoemaker, the US 
Navy’s ‘Air Boss’, has said two key 
performance parameters are the 
ability to give 15,000lb (6,803kg) of 

fuel when 500 nautical miles (926km) 
from a carrier and carrier operations 
suitability. Other, unconfirmed 
reports have stated the RFP stressed 
the tanker mission exclusively 
and did not consider secondary 
missions, such as the potential to 
serve as an ISR or communications 
relay platform. These were said to 
be areas where Northrop Grumman 
may have thought its design would 
have an advantage.

Little has been reported of the 
other Stingray competitors. Boeing is 
reportedly submitting a conventional 
design from the St Louis-based 

Phantom Works. The Lockheed 
design is reported to be a flying 
wing, emphasising stealth rather the 
fuel capacity. GA-ASI is said to be 
offering a carrier-based version of its 
MQ-1 Predator/MQ-9 Reaper. With 
Northrop Grumman’s withdrawal, 
the latter is viewed as the leading 
contender, although GA-ASI has no 
experience designing or building 
carrier aircraft or meeting US Navy 
requirements for shipboard use. The 
US Navy hopes to have the Stingray 
flying as soon as 2019-2020 with 
initial operational capability in the 
mid-2020s. David C Isby

Camcopter operators gather

Around 30 operators of the 
Schiebel Camcopter S-100 
recently attended a three-day 
user conference organised 
by the Austrian manufacturer. 
Customers using the vertical 
take-off and landing system 
attended sessions about the 
latest innovations on the system, 
networked and exchanged best 
practice.

Schiebel told AIR International: 
“[Those attending] consisted 
of operators and maintainers. 
Participants brought a lot of 
hands-on experience and in-
depth knowledge of working with 
the system regularly, providing 
valuable insights to Schiebel and to 
other delegates.

“Schiebel presented the latest 
innovations along with the R&D 

roadmap to give the delegates a 
sense of where we see the future of 
the S-100. The workshop sessions 
focused on different aspects and 
best practices of deploying the 
S-100 for various missions.”

Schiebel first held a user 
conference in 2012, but the 
applications in which the system 
is used have since expanded; this 
year alone it has been trialled by 

the Marine Nationale (French Navy) 
on the BPC Dixmude amphibious 
assault ship and in Norway by the 
navy, air force and coastguard. 
Schiebel said: “The system is never 
at a standstill with developments 
and optimisations taking place 
on a continuous basis. [The] 
latest innovations focused on the 
integration of new payloads and 
applications.” Mark Broadbent

Camcopter S-100 operators recently attended a three-day user conference to exchange best practice. Schiebel
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Blackjack UAVs

The US Marine Corps achieved initial operational capability with the RQ-21A Blackjack 
earlier this year. Here the 15th Marine Expeditionary Unit retrieves an RQ-21A aboard 
the USS San Diego (LPD 22) in October 2017. Lance Cpl Jeremy Laboy/US Marine Corps

The US Department of Defense has 
awarded Insitu a $9.2 million contract 
to provide spare parts and support 
services to US Marine Corps RQ-21A 
Blackjack unmanned air systems.

Blackjack systems, which consist 
of five unmanned aerial vehicles and 
one (ship) or two (ground) control 
stations plus support equipment, are 
currently used by both the US Navy 
and US Marine Corps. 

The RQ-21A achieved early 
operational capability with the 
Marines in 2014 and initial operational 
capability (IOC) earlier this year. It is 
replacing the AAI RQ-7B Shadow, 

which the Marines are planning to 
phase-out within five years. Marine 
Unmanned Aerial Vehicle Squadron 
1 (VMU-1) based at MCAS Yuma, 
Arizona, completed re-equipping 
with the Blackjack in October.

Procurement funding for four 
Blackjack systems was included in 
the FY2018 budget request. The 
current programme of record is 
for 32 US Navy systems (planning 
to achieve IOC in 2018) plus 25 for 
the Marines. Currently there are five 
approved mission payloads for the 
Blackjack and several more being 
developed. David C Isby

A Northrop Grumman unmanned 
system was deployed to the edge 
of the Arctic in November to 
observe the behaviour of polar 
bears and contribute data to 
inform conservation strategies for 
the species.
Operation Polar Eye involved a 
joint Northrop Grumman-San 
Diego Zoo Global team operate 
a hexacopter from the Churchill 
Northern Studies Centre in 
Manitoba, Canada. The system 
was equipped with a triple-

redundant navigation system, 
high-voltage battery packs and 
a custom payload bay carrying 
high-resolution and multispectral 
cameras, a laser altimeter and ice-
penetrating radar. Video was live-
streamed to the Churchill Northern 
Studies Centre and a remote 
research facility on the Knife Delta.
The trial aimed to provide more 
detailed observations about polar 
bear activity and prove a UAV’s 
utility to contribute to research. 
Mark Broadbent

VA001 sets endurance record
The Vanilla Aircraft VA001 recently 
set a record for the longest 
powered flight by a small UAV. 
The 36ft-wingspan (10.9m) aircraft 
spent five days, one hour and 24 
minutes airborne and landed with 
three days’ worth of fuel remaining. 
The achievement broke the 56-
hour endurance record for a UAV 
of this size, set by the VA001 in 
January 2017.

After a pilot-controlled take-off on 
October 18 from NASA Wallops Field 
Flight Facility in Virginia, the aircraft 
was switched to automated control 
and went on to fly in a two-mile 
(3.2km) orbit at the northern end of 
Wallops Island at 5,000ft (1,524m), 
above the Virginia Space and Mid-
Atlantic Regional Spaceport runway 
until landing on October 23. The 
VA001 carried several payloads, 

including a NASA multispectral 
imager and a US Department of 
Defense sensor and radio. Test 
Director Jeremy Novara said the flight 
showed, “the reliability and ease of 
operation that a low-cost persistent 
unmanned aircraft can obtain.”

Vanilla Aircraft is a start-up based 
in Falls Church, Virginia. The aircraft 
is powered by an 800W engine and 
is designed to operate for up to 

ten days at altitudes up to 15,000ft 
(4,572m), with a dash speed of 75kts 
(139km/h) and loiter speeds of 
around 55kts (101km/h)

Additional flights are planned 
carrying electro-optical and 
infrared cameras, synthetic 
aperture radar, signals intelligence 
and communications nodes. The 
company says it is open to teaming 
with payload providers. Mark Broadbent

The Vanilla Aircraft VA001 lands at Wallops Field after its five-day flight, a new record for a powered UAV. Terry Zaperach/NASA

Operation Polar Eye

Air Hopper Casevac
Israeli Aircraft Industries has 
undertaken a successful proof-
of-concept demonstration of its 
Air Hopper casualty evacuation 
helicopter UAV, powered by an 
internal combustion engine and 

with a payload of 100–180kg 
(220–397lb), a maximum speed 
of 64kts (120km/h) and two hours’ 
endurance. The Air Hopper can 
also be used for resupply of forward 
positions. David C Isby

AeroVironment is to produce upgraded 
versions of its Puma and Raven small 
unmanned air systems. The Puma 3 
and Raven 3 will feature enhanced 
composite structures and batteries and 
a reduced logistical footprint. They will 

also have upgraded digital data links to 
support operations in more challenging 
radio frequency environments and 
to ensure compatibility with the US 
Department of Defense’s new M1, M2 
and M5 radio frequencies. Mark Broadbent

Upgraded Pumas

SCENE



26  |  www.airinternational.com airnews@keypublishing.com@

Predators, Reapers 
and Gray Eagles

The California Air National Guard 
has recently employed its General 
Atomics Aeronautical Systems 
Incorporated (GA-ASI) MQ-9 Reaper 
unmanned aircraft systems (UAS) to 
assist fi re-fi ghting e� orts in Northern 
California.

From the California Air Guard’s 163rd 
Attack Wing at March Air Reserve 
Base near Riverside California, the 
Reapers provided full-motion video 
(electro-optical and infrared) and 
ground-imaging synthetic aperture 
radar (SAR) data to support California 
Department of Forestry and Fire 
Protection (CAL FIRE) e� orts on the 
ground. Two missions were fl own to 
assess the limits of the fi re and what 
damage had been caused. The GA-
ASI Lynx multimode SAR radar on the 
MQ-9 is able to penetrate smoke and 
clouds to obtain a clear picture of the 
ground.

Assistant Adjutant General, 
Headquarters California Air National 
Guard, Brigadier General Dana 

Hessheimer said: “The 163rd Attack 
Wing supports citizens during fi res by 
operating two missions under approval 
from the Secretary of Defense and 
the Federal Aviation Administration. 
The two missions are to help fi re 
crews assess fi re perimeters and to 
identify structures that have been lost. 
Through the e� orts of our response 
team, 77,000 acres have been mapped 
and more that 1,300 structures have 
been identifi ed.”

Two Reapers were allocated 
to the operation on October 10, 
after obtaining Federal Aviation 
Administration clearance to operate 
in domestic airspace. The aircraft 
operated over the fi res in Yuba, 
Butte, Sonoma and Napa counties, 
as well as support of e� orts against 
a fi re stretching from Napa to 
Sonoma counties. The 163rd Wing’s 
newly opened Hap Arnold Centre 
provided data fusion between the 
various agencies and o� ered disaster 
response o�  cials with a live and 

customisable common operating 
picture.

GA-ASI said that it is also working 
with the San Diego Fire Rescue 
Department and CAL FIRE to facilitate 
the integration of real-time data from 
the air vehicle into their fi re-fi ghting 
operations. 

The MQ-9s are operated by the 
196th Reconnaissance Squadron, the 
‘Grizzlies’, which pioneered the use 
of UAS’ in fi re-fi ghting operations in 
2013.

In other Reaper news, the US Air 
Force announced on October 20 
that the 386th Air Expeditionary 
Wing has successfully completed the 
fi rst combat mission with the Block 
5 MQ-9A, in support of Operation 
Inherent Resolve, the United States’ 
e� ort to defeat Islamic State forces in 
Iraq and Syria. 

The 386th’s 46th Expeditionary 
Attack Squadron (EATKS) previously 
operated the MQ-1B Predator, but 
recently transitioned to the larger, 

more powerful Block 5 variant of the 
MQ-9A Reaper.

The 46th EATKS commander 
said: “The persistent attack and 
reconnaissance that remotely piloted 
aircraft [RPA] bring to the fi ght is 
important to Inherent Resolve. RPAs 
are used to develop targets, fi nd and 
track high-value individuals, protect 
friendly forces and complete the 
mission of fi nding, fi xing, tracking, 
targeting, engaging and assessing.”

The Reaper is launched and 
recovered in-theatre by 46th 
deployed EATKS personnel, but the 
mission itself is fl own by aircrew 
based in the United States, using a 
satellite link

General Atomics also announced 
in October that production of the 
MQ-1C Gray Eagle for the US Army 
has now transitioned to the extended 
range MQ-1C ER variant. The original 
MQ-1C is operational with 12 US 
Army units and has accumulated 
over 290,000 fl ight hours.

SCENE
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Saudi Arabia 
to upgrade E-3 
fl eet
The US Department of Defense 
announced on October 16 that 
Boeing had been awarded a 
$240 million fi xed price contract 
to upgrade the Royal Saudi Air 
Force (RSAF) fl eet of E-3A Sentry 
Airborne Warning And Control 
System (AWACS) aircraft.

Under Phase 1 of the RSAF’s 
AWACS modernisation plan, 
Boeing will upgrade the E-3’s 
mission computing, navigation 
and communications systems 
and will also integrate a next 
generation identifi cation friend 
or foe system.

The work will be carried out at 
Boeing’s facility in Oklahoma City, 
adjacent to Tinker Air Force Base, 
and is expected to be completed 
by the end of February 2019. 

Boeing has previously 
completed a Radar System 
Improvement Program to 
the RSAF Sentry fl eet, which 
improved radar capability and 
sensitivity and extended the 
tracking range. 

Comprised of a new radar 
computer, radar control 
maintenance panel and electrical 
and mechanical software and 
hardware, the upgrades bring the 
Saudi aircraft into line with US, 
UK, NATO and French AWACS 
fl eets.

The RSAF currently operates 
fi ve E-3A aircraft, based at the 
Prince Sultan Air Base, Al Kharj 
with 18 Squadron. The aircraft 
were delivered between June 
1986 and September 1987.

The fi rst four extended-range 
aircraft are currently being used 
for developmental testing and the 
programme will transition to the 
operational test and evaluation 
phase in the spring of 2018, ahead 
of the fi rst deliveries to the US Army 
in the summer.

GA-ASI President of Aircraft 
Systems David Alexander said: “We 
are proud of our many years of 
e� ort to complete the factory build 
of 165 MQ-1C Gray Eagles for the 
US Army. We’re now focused on 
delivering the Gray Eagle ER and 
believe its endurance and other 
improved capabilities will be a game 
changer on the battlefi eld.”

In August, the MQ-1C ER 
completed a 41.9-hour endurance 
test fl ight from El Mirage 
California, beating the 40-hour 
goal of the test programme and 
demonstrating an endurance of 
almost 17 hours longer than the 
current MQ-1C. 

ABOVE: SSgt Richard Glover, 163rd Attack Wing IT Specialist, shows burn areas 
to SSgt Jamel Seales (sitting) and SSgt Shawn Blue (background) on October 14, 
2017, at the wing’s Hap Arnold Centre at March Air Reserve Base. The centre is 
one of several wing assets activated to support the ongoing wildland fi re-fi ghting 
e� ort in Northern California. Senior Airman Crystal Housman/US Air National Guard

BELOW: The 163rd Attack Wing has fl own MQ-9s in support of civil authorities 
battling deadly wildfi res in Northern California. TSgt Neil Ballecer/Air National Guard

Japan donates 
TC-90s to the 
Philippines
Five Beechcraft TC-90 aircraft leased 
to the Philippines will be donated to 
the country, following a change in 
Japanese law that now permits the 
donation of second-hand military 
equipment.

The aircraft were original part of a 
one-year lease deal signed between 
Tokyo and Manila in September 2016. 
Japanese sources said the request 
to change the deal from a leasing 
agreement to a donation was made 
by the Philippine Government and 
approved by Japan’s Acquisition, 
Technology & Logistics Agency.

Japan’s Ministry of Defence said on 
October 26 that the aircraft will add a 
much-needed maritime surveillance 
capability. The fi ve are former 
Japan Maritime Self Defense Force 
(JMSDF) aircraft, which will be used 
by the Philippine Navy for maritime 
surveillance operations over the 
South China Sea. Two (former JMSDF 
6822 and 6824) have already been 
delivered and a further three are due 
to arrive by the end of March 2018.
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GE Aviation’s T901 Engine

GE Aviation’s T901 turboshaft, 
one of two development engines 
competing for the US Army’s 
Improved Turbine Engine Program 
(ITEP) requirement for a 3,000shp-
class replacement for the GE T700s 
powering the Army’s Sikorsky H-60 
and Boeing AH-64 fl eets, has the 
same number of modules as the 
T700 and is dimensionally identical. 
However, in other respects the T901 
di� ers greatly from its predecessor, 
according to Ron Hutter, executive 
director of the T901 program for GE.

While GE doesn’t confi rm the 
numbers of compressor and high-
pressure turbine (HPT) stages in the 
T901 (the T700 has fi ve axial and 
one centrifugal compressor stages 
and two HPT stages), Hutter told AIR 
International that in addition to being 
a single-spool design like the T700, 
the more powerful T901 also has four 
modules and is as highly modular as 
its predecessor.

“We wanted to leverage all of the 
value that we have in the current 
T700 architecture, so [the T901 has] 
the same level of modularity and 
the same defi nition of modularity”, 
said Hutter. “The key to the modular 
concept [is that] … when you’re at 
the battlefi eld and you’re in austere 
conditions and your whole supply 

chain is limited, you really want to be 
able to do as much maintenance on 
the battlefi eld as possible – and that’s 
what we’ve been able to accomplish 
with the T700.”

Continued Hutter: “That was always 
the goal for the T901 – so you can 
do that maintenance in the fi eld, you 
can do it in the shadow of the aircraft. 
The single spool allows for that level 
of modularity. The key there is, when 

you do fi eld maintenance, you don’t 
want to expose any of the bearings 
to contamination, so we have sealed 
sumps as part of this single-spool 
architecture. We’ve demonstrated 
this very successfully with the T700 
over the last, almost, 40 years.”

Because an ITEP programme 
requirement for the T901 and the 
Pratt & Whitney-Honeywell ATEC 
T900 (which are competing to 

win the Army’s T700 replacement 
contract) is that the engine has to 
be compatible with the existing 
helicopters and will have to serve 
as a drop-in replacement for the 
T700, both engines have to have 
the same dimensions as the T700. 
However, to meet the US Army’s 
ITEP requirements, they also have 
to be 50% more powerful than the 
T700, o� er 25% lower specifi c fuel 
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AH-64D Apaches from 1st Attack Reconnaissance Battalion, 82nd Combat Aviation Bri-
gade, descends onto the forward rearming and refuelling point during an aerial gunnery 
exercise, at Fort A.P. Hill, Virginia. Cpl Randis Monroe/US Army

An expanded view of the T901 engine. GE Aviation
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consumption and provide reduced 
life-cycle parts and maintenance 
costs.

The drop-in requirement means 
the eventual ITEP production engine 
has “got to have the same mount 
locations,” the same inlet and 
exhaust dimensions and the same 
interfaces as the T700. The winner of 
the production contract – for some 
6,000 installed engines on 3,000 
helicopters, plus spares – will have 
to ensure that “as many things as 
possible on the helicopter are kept 
exactly the same” as with the T700, 
said Hutter.

As a result, in the T901 as in the 
T700, “We have a power-turbine 
module, we have a hot-section 
module, we have a cold-section 
module and an accessory module,” 
Hutter confi rmed. Because the T901 
is a single-spool design, all of its 
high-pressure turbine stages and 
its axial and centrifugal compressor 
stages are on the same spool. 
Some of the T901’s compressor 
stages and all of its HPT stages 
– plus the combustor – are in its 
hot-section module, but the cold-
section module “is essentially the 
compressor”, said Hutter.

“We also have the same [T700-
like] design methodology there in 

terms of the confi guration of the 
compressor,” he said. “We’ll have a 
split case so that you can down-case 
the compressor in the fi eld and do 
… maintenance on the compressor 
blades if needed. You can blend 
out [foreign object debris] damage 
on blades individually. If there are 
some bent tips on some of the 
compressor blades, you can clip o�  
some damage there and put it back 
together and keep running in the 
fi eld.”

The T901’s power-turbine module 
contains one or more freewheeling 
low-pressure turbine stages. These 
drive the accessory gearbox power-
output gear shaft that provides 
power to the helicopter’s main-rotor 
and tail-rotor systems.

All this modularity means that 
theoretically “you can remove the 
power turbine and get to the hot 
section that way, but in practice 
it’s not done,” said Hutter. Typically, 
in the fi eld, maintenance crews 
will remove an ITEP engine from 
a helicopter hangared overnight, 
replace or repair any module 
requiring work, put the module 
back in the engine and re-install 
the engine in the helicopter, 
performing all the work right next 
to the aircraft.

“You can take the power turbine 
o�  and then that gives you access 
to the hot-section module and you 
can remove the hot-section module 
from the back,” explained Hutter. “It 
all comes out through the back of 
the engine.” As with the T700, “The 
mounts for the [T901] engine are 
on the cold-section module,” said 

Mike Sousa Jr, director of business 
development for GE Aviation’s 
advanced turboshaft programmes. 
“So if you remove the cold-section 
module, there would be nothing 
to hold the hot-section module in 
place.”

The T901 has a “signifi cant number” 
of additively manufactured parts, 
according to Hutter. One particular 
additively manufactured part in 
the T901 replaces a component 
that in the T700 is made from 51 
piece-parts. Unlike the T700, the 
T901 also uses an unspecifi ed 
number of ceramic matrix 
composite parts in its hot section, 
to provide “lighter weight, higher 
temperature capability, less cooling 
air required – [providing] benefi ts for 
performance,” said Hutter.

Additionally, using advanced, 
computerized diagnostic and 

prognostic tools that include 
predictive data analytics, “One of 
the things we’ll be able to do on 
this new engine is … real-time data 
counting, so you’ll be able to where 
the parts’ lives are on the engine as 
it runs real-time,” said Hutter. “That’ll 
all be stored on the engine [as] part 
of the HMS [health and monitoring] 
system. That’s kind of taking it to the 
next level.”

“The system on the T901 has an 
engine health monitoring system 
that is part of the engine rather 
than being part of the helicopter 
HMS, because the T901 engine is 
designed to go into the existing 
Blackhawk and Apache with 
minimal changes to any other 
aircraft systems,” explained Sousa. 
“We really think that’s going 
to reduce pilot and maintainer 
workload.” Chris Kjelgaard
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An infographic on the AH-64 Apache 
powered by the proposed GE T901 
engines. GE Aviation

An infographic on the UH-60 Blackhawk 
powered by the proposed GE T901 
engines. GE Aviation

UH-60 Blackhawks from 
the 101st Combat Aviation 
Brigade rehearse an air assault 
demonstration to celebrate 
the 75th Anniversary of the 
101st Airborne Division (Air 
Assault) at Fort Campbell, 
Kentucky. Sgt Marcus Floyd/

US Army
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FRENCH AIR Forces’ Commander 
in Chief General Lanata appeared 
before the French National 
Assembly’s Committee on National 
Defence and Armed Forces on 
October 18 to discuss France’s 
Defence Programming Act 
2014–2019 and the presentation 
of the 2018 Defence Budget Act. 
This meeting produced quite a few 
interesting facts.

Ongoing operations
According to General Lanata, 
the operations in Iraq and Syria 
are changing as the number of 
strongholds of the so-called Islamic 
state is dwindling. The result is that 
the different groups are operating 
in zones that are becoming smaller 
all the time. The Armée de l’Air 
is even anticipating potential 
changes in this conflict. General 
Lanata said: “The land forces are 
more and more intertwined as 
the noose is tightening around 
Daesh [ISIS] in Syria, and the 
same is happening in the air. The 
coalition aircraft operate daily in 
a confined area, close to Russian 
Sukhois and Syrian MiGs, in zones 
covered by Russian and Syrian 
surface-to-air defence systems.” 
Lanata did not want to speculate 
on potential consequences of 

these close encounters over Syria, 
but said: “We are now operating 
in increasingly contested airspace. 
The surface-to-air defences and the 
latest generation fighter aircraft are 
deployed by armed forces on both 
sides of the isle.” The commander in 
chief continued to say that air forces 
have been warning about this new 
reality for years and that this will 
be something to take into account 
regarding external operations. 

Without saying what they entailed, 
Lanata referred to recent “incidents 
that could have had serious 
consequences and could have 
changed the character of this crisis”. 
At the beginning of Opération 
Chammal, there were few surface-
to-air threats over Iraq and no 
opposing aircraft. This is currently 
still the situation in the Sahel region 
for the Barkhane forces. However, 
the shift from an asymmetric 

conflict to a symmetric status quo 
in Syria where rivals have the same 
resources means that personnel 
find themselves in a completely 
different situation. Lanata also 
talked about the next phase in 
fighting combatants in Syria now 
that Raqqa has fallen: “At this stage 
it is difficult to accurately predict 
how this campaign will proceed in 
the months to come. After Raqqa, 
the operations will continue to 

Defence Budget Act
By Jan Kraak

The purchase of mid-life update modernisation kits for 55 Mirage 2000Ds will be delayed by six 
months. However, additional Mirage 2000Ds might be updated. All images by Jan Kraak

The formation in this 
photo is one aircraft short 
of the total number of 
Rafales typically deployed 
to Jordan. The Opération 
Chammal deployment 
flew 7,500 hours in 2016.
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eliminate Daesh [ISIS] in the lower 
Euphrates valley. The stabilisation 
phase following the collapse of the 
caliphate will certainly be long and 
demanding in terms of intelligence, 
surveillance, and reconnaissance 
[ISR] and air support, even when 
less intense than what we have 
carried out until now.” The General 
explained the next phase of military 
operations is essential, as it normally 
influences the restart of political and 
diplomatic processes. The Armée 
de l’Air sees its forward operating 
base in Jordan as a key facility in the 
months to come as the proximity of 
the base to the areas of operations 
means that the fighters can operate 
without supporting tankers.

More aircraft, personnel 
and armament
The Armée de l’Air is performing 
well above the required levels 
stipulated in France’s Defence 
Programming Act for 2014–2019: 
20  fighter jets deployed instead 
of the planned 12; three forward 
operating bases (Jordan, Niger 
and Chad) instead of the one 
contained in the programming act; 
four theatres of operation instead 
of the one that was planned for. 
These operations are taking a toll 
on other operations. The Armée de 
l’Air has deployed similar numbers 
of fighter aircraft in the past (e.g. 
Kosovo and Libya), but as General 
Lanata explained, the air force 
had more aircraft on strength 
and those deployments lasted 
six months on average. Barkhane 
and Chammal have been running 
simultaneously since the fall of 
2014 and the impact of the two 
operations is felt everywhere in the 
organisation. General Lanata said: 
“In 2016, we carried out 7,500 flying 
hours on fighter aircraft from our 
sole deployed base in Jordan. Even 

though we only have seven aircraft 
deployed there on average, this 
represents the activity of 85 combat 
ready pilots when we hypothesise 
that each pilot flies half of their 
allocated annual flying hours during 
the deployment, which I find too 
much, seeing as they also have to 
train their entire skillset. Eighty-five 
pilots is a third of our current air 
force capacity being used on one 
sole base in Jordan!’

The General therefore wants 
to tackle current problems with 
insufficient personnel and to 
expand the projected numbers 
of aircraft for the Armée de l’Air. 
According to Lanata, the air force 
needs 18 A330 MRTTs instead 
of the planned 12. The aircraft 
should also be delivered ahead 
of the current schedule, as the 
serviceability problems with the 
C-135FR are increasing due to 
the aircraft’s age. Although the 
actual serviceability ratings of the 
C-135 are confidential because 
the aircraft are part of the nuclear 
deterrent force, General Lanata 
did point out that the hours of 
maintenance per flying hour has 
gone up from 20 to 40 in the last 
ten years. Furthermore, Lanata said 
the next Defence Programming 
Act should increase the size of 
the French fighter fleet. Under 
the current act, France should 
have 225 fighter aircraft by 2021 
(40 with the Aéronavale and 185 
with the Armée de l’Air). With the 
impact of current operations taken 
into account, Lanata estimates 
that the Armée de l’Air’s fighter 
fleet should be increased to 215, 
which would mean the service 
will have an additional 30 fighters 
after 2021. When asked how the 
air force could increase its fighter 
fleet, Lanata answered: “We can 
keep the oldest aircraft types flying 

a little while longer and at the same 
time modernise additional Mirage 
2000Ds on top of the 55 that are 
already planned.”

With regard to air-to-ground 
ordnance, General Lanata 
mentioned the air force continues 
to increase its stocks after recently 
warning the French Ministry of 
Defence they were depleting 
rapidly. Lanata said: “The situation 
is under control for 250kg-class 
bombs. However, I continue to 
push for integration of the AASM 
on the Mirage 2000D and the 
GBU-49 on the Rafale in order to 
facilitate our operations. I believe 
that splitting up the ammunition 
according to the type of aircraft is 
contrary to common sense and I 
am weighing my words here. I also 
think that we should acquire 500kg 
and 1,000kg bombs with an all-
weather capability.”

Deliveries planned for 2018
In 2018, the Armée de l’Air should 
take delivery of its first A330 MRTT 
(and sign the order for the last three 
of the 12 currently planned), its first 
of two new Beechcraft King Air 
350 light ISR aircraft, its first eight 

PC-21 training aircraft, three extra 
Rafales (to replace those diverted 
and delivered to Egypt in 2016), two 
additional A400Ms, and a second 
C-130J (the first should be delivered 
in December 2017). The service will 
also receive the new METEOR air-air 
missile next year.

Furthermore, several 
modernisation programmes 
should start in 2018. The Armée 
de l’Air will order 55 modernisation 
kits for the Mirage 2000D Mid-
Life Update, start the Rafale F4 
upgrade programme and start the 
development of the MICA air-air 
missile replacement. An electronic 
intelligence programme is also 
planned that will form the basis for 
the retirement of the two C-160G 
Gabriel aircraft in 2023. Some of 
the programmes described here 
will be delayed by up to six months 
due to a cancellation of €850 
million in the defence budget for 
next year. Although this budget cut 
extends over all branches of the 
French Armed Forces, the Armée 
de l’Air will have to wait for the 
installation of some ISR systems 
on the Beech 350 it will receive 
next year. Also, the Mirage 2000D 
modernisation kits will be ordered 
half a year later than originally 
planned, although General Lanata 
said this would not impact the 
delivery dates of the Mirage 2000D 
MLUs to the operational squadrons. 
The special forces will also have to 
wait longer before they can order 
an additional H225M Caracal. Two 
out of the 18 aircraft fleet, which 
is jointly used by the Aviation 
Légère de l’Armée de Terre and the 
Armée de l’Air, have been severely 
damaged in recent years. One 
of the airframes will be repaired 
(estimated at 24 months), but the 
other airframe is a write-off and 
will have to be replaced.

FRANCE

Due to budget cuts, the 
Armée de l’Air will have to 
wait longer before it can 
order a new H225M Caracal 
to replace one written off 
during recent operations.
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THE AIRCREWS of the carrier-
based combat aviation component 
of the Russian Naval Aviation (RNA), 
serving with two shipborne fi ghter 
regiments assigned to the Northern 
Feet, are set to endure a prolonged 
period of land-only operations. 
The reason is the unavailability of 
the Russian Navy’s sole and long-
troubled aircraft carrier, Admiral 
Kuznetsov. Known a� ectionately 
by the Russians as ‘Kuzya’, the 
most prominent Russian Navy 
ship is slated to undergo a major 
refurbishment and upgrade. As a 
consequence, the 2017 training 
campaign at the Nitka ground 
carrier simulator complex at Saki in 
the Crimea Peninsula was slashed 
and the aircrews have lost their 
currency for shipborne operations.

This simulator complex was 
built in the 1980s and consists of 
a ski jump and arrestor system to 
resemble as close as possible carrier 
deck take-o� s and landings. It was 
maintained in operational condition 
until 2016, but it has never been 

overhauled. Now it is in acute need 
of major and potentially expensive 
rebuilding, but so far no funding has 
been allocated.

Another carrier deck simulator 
system was built at the Russian 
Navy’s 859th Combat Training and 
Aircrew Conversion Centre at Yeisk 
on the Azov Sea coast. However, the 
construction process encountered 
serious technical problems and its 
completion has been delayed by 
at least six years. As of November 
2017, the carrier simulator complex 
in Yeisk was still under construction 
and its arrestor system was not 
commissioned in service.

The fl eet of the RNA carrier-
based combat aviation component 
currently consists of 19 MiG-29KRs 
and four MiG-29KUBR two-seater 
naval Fulcrums taken on strength 
in 2015 in addition to 10 to 14 Su-
33 Flanker-Ds of the 297th OKIAP 
maintained in airworthy state at any 
given moment.

Baptism of fi re in Syria
The aircrews of the 100th OKIAP 
and 279th OKIAP, shipborne 
regiments equipped with the 

MiG-29K, MiG-29KR and Su-33 
respectively and stationed at 
Severomorsk-3 near Murmansk, 
have gained combat experience 
during the much-publicised Syrian 
cruise by ‘Kuzya’ between October 
2016 and February 2017.

The cruise saw as many as ten 
Su-33s deployed on the ship, with 
fi ve MiG-29KR/KUBRs. ‘Kuzya’ left 
its base at Murmansk on October 
15 and by November 3 it had 
arrived at its designated area of 
operations in the eastern part of 
the Mediterranean. The fi rst live 
missions o�  the ‘Kuzya’ deck were 
reported on November 15.

One MiG-29K and one Su-33 
were lost in the course of training 
operations in November and 
December 2016 o�  the Syrian coast, 
reportedly due to technical issues 
with the arrestor system of ‘Kuzya’ 
leading to snapped wires.

There is no o�  cial information 
released about the root cause of 
the problem. This serious safety 
issue was among the factors that 
prompted the shipborne fi ghter 
force to relocate to the Hmeimim/
Latakya Air Base in Syria, from where 

the MiG-29KR/KUBRs and Su-
33s fl ew the vast majority of their 
combat sorties.

As many as 420 combat sorties 
(including 117 at night) were logged 
by the Su-33s, MiG-29KRs and 
MiG-29KUBRs to deliver strikes 
on no fewer than 1,000 individual 
targets on Syrian territory. The 
combat sorties from the ship were 
undertaken at a radius of up to 162 
nautical miles (300km).

Fighter-bomber Flanker-D
According to Naval Aviation’s 
Commanding O�  cer Major General 
Igor Kozhin, in 2016, some 50% of 
the active Su-33 fl eet underwent 
a fast-track upgrade with the SVP-
24-33 add-on navigation/attack 
system. He also confi rmed that the 
eventual upgrade plan to get the 
attack capability covers the entire 
Su-33 fl eet.

This inexpensive upgrade 
designed by the small Russian 
high-tech company named Gefest 
i T provided the Flanker-D with 
the capability for delivering ‘dumb’ 
bombs, weighing 250kg (550lb) and 
500kg (1,100lb) with a pretty good 

Challenging times for Russia’s carrier aviation

By Alexander Mladenov

MAIN PICTURE: The MiG-29KR is the fi rst true multi-
role fi ghter of the RNA. It can employ air-to-surface 
guided weapons while retaining the full air-to-air 
capability, but has less range than the Flanker-D. 
Andrey Zinchuk via Alexander Mladenov
ABOVE LEFT: The Flanker-D gained strike capability 
to use freefall, unguided bombs, thanks to the rapid 
integration in 2016 of an o� -the-shelf navigation/at-
tack system, the SVP-24-33. This capability was used 
successfully during the type’s participation in the 
Syrian campaign between November 2016 and Janu-
ary 2017. Andrey Zinchuk via Alexander Mladenov
LEFT: ‘Kuzya’ seen on its way back home, while trans-
iting the English Channel. Two Su-33s can be seen 
at the two forward launch positions, together with 
two Mig-29KRs behind the island, two Ka-29s, two 
Ka-27PSs and one Ka-52. UK Ministry of Defence
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accuracy on ground targets with 
known coordinates, by using highly 
accurate positioning information 
combined with precise calculation 
of bomb ballistic parameters. This 
enabled the Su-33 to be involved 
in striking ground targets in Syria 
during the cruise as a fully fl edged 
asset of the Russian air group 
operating there.

The SVP-24-33-upgraded Su-33s 
deployed onboard ‘Kuzya’ amassed 
more than 360 combat sorties, 
according to information released 
by the Russian MoD. This fi gure 
includes more than 30 sorties fl own 
from ‘Kuzya’ while the remaining 
330-plus were amassed while 
operating from Hmeimim/Latakya 
Air Base. Some 40% of these sorties 
were undertaken while receiving in-
fl ight targeting. On ten occasions, 
the in-fl ight targeting information 
was received via datalink from 
the ASPPD-24 mission planning 
system onboard ‘Kuzya’, while in 
another 132 strikes the information 
was provided by Russian special 
operation forces’ reconnaissance 
teams situated in close proximity to 
the targets. In addition, on 318 other 

occasions the in-fl ight targeting 
information was handed over from 
the command post of the Russian 
aviation group at Hmeimim/Latakya 
Air Base.

During the Syrian cruise, the MiG-
29KRs and MiG-29KUBRs underwent 
a fi eld testing programme, which 
included a number of real-world 
combat sorties against anti-
Assad targets. These sorties were 
fl own from both the ship’s deck 
and Hmeimim/Latakya Air Base, 
employing unguided and guided 
ordnance. The naval Fulcrum was 
spotted onboard ‘Kuzya’ totting 
KAB-500Kr 500kg (1,100lb) TV-
guided bombs/missiles, as well as 
OFAB-250 250kg (550lb) free-fall 
fragmentation/high-explosive 
bombs.

‘Kuzya’ refurbishment and 
upgrade plans
The ship is currently stationed at the 
35th Ship Repair Plant Zvezdochka 
branch situated in Roslyakovo near 
Murmansk and is still maintained 
in a nominal operational condition 
(without fl ight operations) while 
waiting for the commencement 

of the major refurbishment and 
upgrade programme due to begin in 
early 2018. O�  cially designated by 
the Russian Navy as a heavy aircraft-
carrying cruiser with 55,000 tonnes 
full displacement, it takes on fl ag-
waving and training roles, rather 
than having real-world operational 
signifi cance. During its eight long 
cruises since it was commissioned 
into service in 1992, it has been 
plagued by persistent problems, 
with its powerplant using steam 
boilers running on heavy oil fuel.

The major refurbishment and 
upgrade e� ort was to be priced 
between RUB 40 and 50 billion and 
was to take at least two years to 
complete. The ship was originally 
slated to undergo a complete 
overhaul of its troublesome 
powerplant, notorious for the heavy 
smoking, together with upgrades of 
the arrestor system, electronic and 
radar systems.

There was also a chance that 
the main strike weapon onboard 
‘Kuzya’, the P-700 Granit (SS-N-
19 Shipwreck) anti-ship cruise 
missiles housed in 12 launchers 
under the fl ight desk in the nose 

might be replaced by the more 
modern, compact and fl exible 
Kalibr-NK system (housed in 3S14 
vertical launchers), useful against 
sea, underwater and land targets. 
The aircraft capacity will remain 
unchanged – 26 to 28 fi ghter jets, 
plus up to two dozen helicopters. At 
the conclusion of the refurbishment 
and upgrade e� ort, the ship will be 
good for at least 20 more years of 
service.

In early October 2017, however, 
the MoD has reportedly abandoned 
the upgrade plans and instead 
decided to go ahead with the 
overhaul option for ‘Kuzya’, priced at 
about RUB 25 billion.

The Russian MoD plans for the 
construction of new aircraft carriers 
are still in a preliminary stage. 
According to Yury Borisov, Deputy 
Minister of Defence responsible 
for new weapons systems 
procurement, the go-ahead for the 
construction of a new aircraft carrier 
could be given in 2025. The Russian 
Navy concept foresees a new ship 
with a 95,000 tonne displacement 
capable of accommodating an air 
wing of 80 to 90 aircraft.

RUSSIA



36  |  www.airinternational.com

UNITED STATES

airnews@keypublishing.com@

AIR ASSAULT, securing an airfield 
for follow-on forces to fly in, 
was the mission of 38 NATO 
helicopters taking off from 
Bezmer Air Base in Bulgaria on 
the morning of July 22, 2017. On 
board the helicopters heading for 
Bulgaria’s biggest military training 
area at Novo Selo were troops 
from the US Army’s 173rd Airborne 
Brigade, Princess Patricia’s 
Canadian Light Infantry and Greek 
paratroopers.

Colonel Clair Gill, commanding 
officer of the US Army’s 10th 
Combat Aviation Brigade (CAB), 
flew the mission in a UH-60M Black 
Hawk helicopter. He is a veteran 
of Afghanistan, and Iraq and was a 

‘Night Stalker’ in the 160th Special 
Operation Air Regiment. This was 
his first European deployment. 
He was impressed by the smooth 
operation of the multinational 
force. At the annual meeting of 
the Association of the United 
States Army in Washington DC 
on October 11, 2017, he told AIR 
International: “I had two Greek 
Chinooks in the flight, behind 
me and two 10th CAB and two 
Greek Apaches provided armed 
reconnaissance and fire on the 
same sets of targets.”

The air assault was the capstone 
event of Exercise Saber Guardian 
2017, one of the high points of the 
10th CAB’s nine-month rotational 
deployment, reinforcing the 12th 
CAB – the US Army’s only Europe-
based helicopter unit – as part 

of Operation Atlantic Resolve, 
demonstrating continued United 
States commitment to NATO. On 
November 7, the 10th CAB turned 
over its European mission to the 1st 
Air Cavalry Brigade (from Fort Hood, 
Texas) and returned to its home 
station at Fort Drum, New York, just 
below the Canadian border.

First to rotate
The US commitment to provide 
rotational CABs came out of 
NATO’s unanimous agreement 
at the 2016 Warsaw summit to 
change its overall policy from one 
of assurance to one of deterrence. 
Colonel Gill said: “Nothing deters 
like putting Apaches on the eastern 
flank.” The 10th CAB – minus 
units detached to Korea and Iraq 
– brought 50 Black Hawks and 10 

Chinooks from Fort Drum and was 
reinforced by 25 Apaches from 
the 501st Attack Reconnaissance 
Battalion at Fort Bliss, Texas. 
Moving all these helicopters 
to Europe, said Gill, was, “very 
complex and expensive. It starts at 
the home station, implementing a 
training programme. The logistical 
effort required a ‘whole-of-military 
approach to build’, with strategic 
airlift and sealift that took us into 
multiple airports and seaports in 
the north and south of Europe.”

The 10th CAB had to adapt to 
operating in European conditions, 
as part of a multinational force, 
and with its battalions and 
companies dispersed across the 
continent. Europe was, Gill said: 
“an unfamiliar environment for us. 
We are very used to flying around 

Rotary-wing rotation:      US Army helicopters        
                                                       reinforce Europe3-10th AVN CH-47F Chinook 14-
08167 departs Eindhoven Air Base on 
October 27 for the final hop to the 
port of Rotterdam. Dino van Doorn

By David C Isby
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the States or in countries like Iraq 
and Afghanistan where there are 
not a lot of rules. In Europe, we 
have to consider each country’s 
rules, laws and timing.” He said 
the 10th CAB’s pre-deployment 
training made its transition to flying 
in NATO: “almost seamless. There 
were some language barriers and 
differences in how we did planning. 
There were NATO standards, rules 
and TTPs [tactics, techniques and 
procedures] that we had to learn. 
Our learning curve was steep early 
on.”

US helicopters in Europe
By the time he flew in the air assault 
in Bulgaria, Gill said: “The fact that 
Greek Chinooks were behind me 
was normal. We had flown with 
Romanian Pumas. We’d carried 

troops from every nation from 
Germany eastwards [where the 
10th CAB had flown] with the host 
nation military, or working with 
SOF [special operations forces], 
increasing exponentially their 
speed, survivability and lethality. 
We move them where they 
cannot otherwise move. Aviation 
can be a decisive element that a 
lot of militaries find prohibitively 
expensive.”

The 10th CAB learned from NATO 
partners. Romanian helicopter 
pilots shared how to operate in 
their country’s conditions: hot and 
high in the mountains, corrosion 
risks along the Black Sea beaches. 
Gill said: “It’s challenging to hide 
helicopters. We had Romanian 
jets looking for us from above and 
telling us what they could see.” In 

return, the 10th CAB found that 
their partners, especially from the 
smaller militaries, “most look to us 
for leadership – what right looks 
like.”

In Bulgaria and other countries, 
Gill said: “Some of the missions we 
asked them to plan it and then we 
executed, then we planned and 
they executed.” This approach was 
implemented in combat search 
and rescue missions with the 
Bulgarians, Mil Mi-24 Hinds and 
Apaches jointly flying escort as 
Black Hawks landed to make the 
pick-up.

With the 10th CAB deployed 
throughout Eastern Europe, 
Exercise Falcon Talon took place 
in multiple locations in Romania 
and the three Baltic nations, with 
NATO forces playing a major role 

and incorporating the exercise 
in their training. Gill said: “Our 
training culminated with Exercise 
Falcon Talon. After Saber Guardian, 
we came back, did a quick refit 
and then went back out in the 
field. The exercise started with a 
simulated Article 5 [outside attack 
on a NATO member] incursion. 
On an hour’s notice, we went to 
alert, marshalled, deployed to 
hide sites, then simulated how 
we would sustain operations at a 
low-echelon, company and below 
level, to execute a mission with no 
top cover, providing capability for 
a limited time before they need 
fuel or parts, giving junior leaders 
the requirement and capability to 
figure out things for themselves 
and demonstrate their ability to 
operate independently of higher 

UNITED STATES
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headquarters, but wholly within my 
commander’s intent. [Stateside,] 
we’re used to train at a deliberate, 
collective level. Here, we said, ‘we 
are throwing the rules out, do what 
you have to do to survive.’”

Challenges
The 10th CAB encountered a 
number of challenges during its 
deployment, Gill said. “In technical 
capabilities, we need an RNAV [area 
navigation all-weather] capability. 
We are required to have RNAV 
to fl y in Europe. Some aircraft 
don’t have it, so we are looking 
at modifi cations to allow them to 
fl y in RNAV. The next rotational 
brigade will have modifi cations 
for an initial federated solution 
to allow them to fl y in an RNAV 
environment. Some of our 
helicopters don’t have de-icing 

capability, another expensive 
modifi cation. We need rotor blade 
de-icers on Chinooks. We are 
looking for ways our missiles can 
increase their lethality and be able 
to reach longer than the Hellfi re.”

Sustainment and support of the 
10th CAB’s dispersed helicopters 
was a challenge. Gill said: “You 
can’t not do maintenance on 
helicopters . . . you can’t stockpile 
parts every place we are now.” Gill 
thinks future US CABs in Europe 
will need: “more consistent and 
well-honed sustainment and 
routing systems that get parts to 
the point of need in the east. We’re 
good in Germany; at Baumholder, 
I can get it in a day, but to get a 
part to Latvia or Romania can take 
the better part of a week. I’d like to 
see our NATO partners operate a 
CN235, which could carry a pallet, 

10TH COMBAT AVIATION BRIGADE 
IN THE NETHERLANDS

On October 23, the 10th CAB started an operation to move its 
helicopters back to the United States following a nine-month 
deployment to Europe as part of Operation Atlantic Resolve.

Around 80 helicopters were o�  oaded from a so-called ARC 
(American Roll-on, roll-o�  Carrier) at Bremerhaven, Germany in March, 
before moving to various locations in Europe.

In order to test di� erent logistical routes and the handling capability 
of di� erent ports, the 10th CAB’s return took place mainly via the port of 
Rotterdam in the Netherlands, while a small number was shipped from 
the port of Alexandroupoli, Greece.

During the last week of October, 55 helicopters were fl own from 
southern Germany to Rotterdam, in most cases via Wiesbaden airfi eld 
and Eindhoven Air Base before the fi nal hop to the port of Rotterdam.

In total, 27 H-60 Blackhawks, 16 AH-64 Apaches and 12 CH-47 
Chinooks arrived at Rotterdam and temporarily placed in a large hangar 
owned by a civil contractor. For the duration of the exercise the hangar 
was declared military terrain and guarded by both US and Dutch troops.

The helicopters, 1,100 vehicles and containers, were loaded on ARC 
Endurance by mid-November, before heading back to the United States.

The 1st CAB replaced the 10th CAB as part of Atlantic Resolve and 
77 of its helicopters arrived aboard the ARC Endurance at the port of 
Antwerp, Belgium on October 19. All 77 helicopters were initially fl own 
to Chievres Air Base, Belgium before forward deployment to various 
airfi elds in Germany.

or a C-27. We’re doing it [fl ying 
parts to dispersed helicopters] on 
the cheap with a C-12. A part could 
get bumped o�  by a passenger.”

Rotating rotary wings
Lieutenant General Ben Hodges, 
commander of US Army Europe, 
speaking at the AUSA meeting on 
October 11, said he would like to see 
the 12th CAB, which is permanently 
stationed in Europe, brought up to 
strength. It is currently the weakest 

CAB in the active force, with only 
two battalions (Attack and General 
Support) as opposed to the usual 
fi ve. He said: “Nobody takes an 
army seriously unless Army aviation 
is part of it. It will always be at the 
top of my list, whether rotational 
or stationed. I would prefer to have 
Army aviation stationed permanently 
in Europe. I know this is expensive 
and I worry that, at some point, 
the Army thinks if EDI [European 
Defense Initiative] money dries up or 

UNITED STATES
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they get less, it will be more di�  cult 
for the Army to fund or resource. I 
like having rotational forces. They 
are in Europe for nine months, with 
an operational tempo twice what it 
is at home and get a lot of e� ects. I 
am trying to have it both ways with 
aviation and I worry about losing 
that.”

Gill also wants US Army Aviation 
to have a rotational and permanent 
presence in Europe: “They need 
a permanent aviation brigade 

and could modify their aircraft 
to operate over there. There is 
continuity in relationships working 
in an alliance that you need to 
have. There is some fi delity lost in 
a rotational unit and some friction 
when we come in.” However, a 
rotational brigade comes back to 
its home station highly trained, 
ready for any contingency. Gill said: 
“This brigade has been a� orded 
opportunities to train unlike 
anything I have ever seen. We 

absolutely have built readiness in 
my team. We have done collective 
training from squad up to brigade, 
even at battalion level, some with 
exercises. As soon as we go home 
we refi t our gear. This brigade has 
been able to train at a high level 
and attain a high level of readiness 
over nine months.”

The US Army has a powerful 
capability in the 10th CAB and its 
experienced personnel as they 
return stateside. 

TOP: HH-60M 13-20600 departs 
Eindhoven Air Base to the port of 
Rotterdam. Dino van Doorn 

BOTTOM LEFT: Sixteen AH-64D 
Apaches from the 1-501st AVN 
stopped at Eindhoven Air Base. 
Dino van Doorn

BELOW: HH-60M 13-20600 of the 
3-10th AVN (Heavy Helicopter 
Company Charlie 3rd General 
Support Aviation Battalion 10th 
Aviation Regiment) arrived for a 
fuel stop at Eindhoven Air Base 
on October 27. Dino van Doorn
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THE TOPIC of combat aircraft in 
the Asia-Pacific region was once 
again to the fore in recent times, 
with China said either to be close 
to placing its J-20 into service or 
to have actually done so. Indonesia 
is yet again reportedly close to 
signing a contract with Russia 
for Su-35 fighters and there have 
been more machinations in a 
number India’s tortuous fighter 
programmes.

Elsewhere in the region, Australia 
is seeking to upgrade its electronic 
attack capability conferred by the 
EA-18G Growler, by joining the US 
Navy’s Next Generation Jammer 
programme.

J-20 to enter service soon?
Chinese media reports in early 
November suggest that the People’s 
Liberation Army Air Force (PLAAF) 
may be close to introducing the 

Chengdu J-20 into operational 
service. China’s official English-
language news website of the 
People’s Liberation Army reported 
on November 1 that five aircraft 
have recently been seen flying 
in formation, which it says may 
indicate a high level of operational 
readiness.

Increasing numbers of J-20s have 
been seen at public events in China 
in recent months, culminating in the 
five-ship ‘training’ flight. Western 
media reports, quoting China’s 
Xinhua news agency, also suggest 
that the J-20 may have already 
entered service.

The J-20 is a fifth-generation 
fighter designed to counter the US 
Lockheed Martin F-22 Raptor and 
F-35 Lightning II combat aircraft. It 
was first unveiled to the public in 
2011 and made its maiden flight in 
October 2012. The public debut of 
the aircraft in front of foreign media 
occurred at Air Show China, held 
in Zhuhai, Guangdong province, in 

November 2016.
The aircraft is currently in low-rate 

production for the PLAAF and at 
least six are believed to be currently 
undergoing operational test and 
evaluation, after being handed over 
to PLAAF’s Flight Test Establishment 
at Yanliang, on the outskirts of Xian, 
Shaanxi province.

Indian fighter news
The French government is 
pressuring the Indian government 
to buy more Dassault Rafale fighter 
aircraft, according to local sources 
in Delhi in October.

India is already in the process of 
acquiring 36 Rafales to partially 
recapitalise its ageing and dwindling 
fighter force, after previous 
negotiations for 126 aircraft, under 
the Indian Air Force’s Medium Multi-
Role Combat Aircraft competition, 
fell through.

Under the proposal, an unspecified 
number of additional aircraft would 
be manufactured locally, as part 

of the Modi Government’s ‘Make 
in India’ policy and Indian media 
outlets report that the matter was 
discussed during French Defence 
Minister Florence Parly’s recent visit 
to New Delhi.

The Indian Air Force is also soon 
to release a Request for Information 
(RFI) to Lockheed Martin and Saab, 
as it seeks to acquire up to 114 
single-engine fighters, the majority 
of which will also be manufactured 
locally. Lockheed Martin is 
proposing the Block 70 F-16 
Fighting Falcon and Saab the JAS 39 
Gripen E. Indian Air Force sources 
say that 18 of the winning fighter 
type will be acquired in flyaway 
condition, with the remainder to be 
manufactured in India in partnership 
with local companies.

The RFI was widely expected to 
be released during October, but 
had not been made public as AIR 
International went to press in early 
November.

More Asia-Pacific 
fighter news

By Nigel Pittaway

MAIN PICTURE: According to 
Russian sources in late Octo-
ber, a deal for Sukhoi Su-35 
Flanker E fighters will finally 
be signed with Indonesia in 
November. Piotr Butowski

LEFT: An RAAF EA-18G Growler 
from No.6 Squadron flying to 
Shoalwater Bay to participate 
in air operations for Exercise 
Talisman Saber 2017. Sgt Peter 
Borys/Royal Australian Air Force
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Indonesia to sign Su-35 
contract?
Indonesia’s plans to purchase a 
number of Sukhoi Su-35 fighters 
has been widely reported over 
months, if not years, but, according 
to Russian sources in late October, 
a deal will finally be signed in 
November.

Quoting Indonesia’s Defence 
Minister Ryamizard Ryacudu 
on October 30, Russian state 
corporation Rostec said that the 
contract for 11 Su-35 Flanker 
E fighters would be signed the 
following month.

Indonesia’s state-owned PT 
Perusahaan Perdagangan had 
previously signed a Memorandum 
of Understanding (MoU) with Rostec 
on a barter trade deal for the aircraft 
(see Indonesia to Barter for Su-35 
fighters, AIR International October 
2017, p9).

The Tentara Nasional Indonesia 
Angkatan Udara (Indonesian Air 
Force or TNI-AU) currently operates 

Sukhoi Su-27SK/Su-27SKM and Su-
30MK/Su-30MK2 fighters, the first 
of which were delivered in 2003, 
but has a requirement for more to 
replace its Northrop F-5E and F-5F 
Tiger II aircraft. The current aircraft 
are based at Lanud Hasannudin Air 
Base, near Makassar, South Sulawesi 
with the TNI’s Skadron Udara 11.

The initial requirement was 
understood to have been for eight 
aircraft, but the number of Su-35s 
reportedly under negotiation has 
varied over the months between 
eight and ten aircraft. Defence 
Minister Ryacudu’s previous 
comments had perhaps indicated 
that the contract would be for eight 
aircraft, so Rostec’s announcement 
that it will in fact cover 11 Su-
35s comes as a surprise to some 
analysts in the region.

Australia seeks to increase 
Growler capability
Despite having only recently 
introduced the Boeing EA-18G 

Growler airborne electronic 
attack aircraft to service, the Royal 
Australian Air Force (RAAF) is 
seeking to upgrade its capabilities 
and has joined the US Navy’s 
Next Generation Jammer (NGJ) 
programme.

On November 2, Chief of Air 
Force Air Marshal Leo Davies 
announced the signing of a 
Memorandum of Understanding 
(MoU) between the RAAF and 
the US Navy to develop jointly 
the ALQ-249 Next Generation 
Jammer mid-band (NGJ-MB) 
capability.

The MoU was signed on 
October 18 at US Navy Pacific 
Fleet Headquarters at Pearl 
Harbour, Hawaii, and will provide 
a framework for co-operation 
during the engineering and 
manufacturing development phase 
of the programme.

Air Marshal Davies said: “This is a 
very important milestone for both 
nations, one that took four years of 

communication and collaboration 
to successfully achieve. As this is a 
rapidly evolving area, we will work 
in partnership with the US Navy 
to develop the next generation 
jamming capability, which will 
ensure that our aircraft remain 
at the technological forefront 
throughout their service life.”

The NGJ-MB will be developed 
and acquired by Australia under 
the RAAF’s Project Air 5439 Phase 
6. The RAAF acquired 12 Growlers 
under Project Air 5349 Phase 3, 
with deliveries to Australia being 
completed by the middle of this 
year. They are operated by No.6 
Squadron at Amberley, south-west 
of Brisbane.

Although they largely share a 
common configuration with their 
US Navy counterparts, the RAAF’s 
Growlers are also integrated with 
the Raytheon ASQ-228 Advanced 
Targeting Forward-Looking 
Infrared targeting pod and AIM-9X 
air-to-air missile.

ASIA & AUSTRALIA



COMMERCIAL BOEING 777X 

42  |  www.airinternational.com

Boeing is developing new Triple Sevens with 
its 777X programme. Mark Broadbent looks 
at the features of the new variants

Big twin
The 777-9 will be the largest twin-jet airliner ever built and it will 
be 10ft (3m) longer than the 777-300ER; four extra fuselage frames 
give it the extra length compared to the current-production model. 
All photos Boeing
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F
our years after its formal launch in 
November 2013, the Boeing 777X 
programme is gathering pace. 
Basic engineering is approaching 
completion, the supply chain 

is gearing up, qualification testing is in 
progress and building work on the first 
aircraft is under way.

Terry Beezhold, 777X Vice-President and 
Chief Project Engineer, told AIR International: 
“This is an exciting phase. After several years 
developing and reducing risk for the flight test 
programme now we’re in the build phase.”

Boeing is developing two new Triple Sevens 
in the 777X programme, the 777-9 and 777-
8. The company hopes these aircraft will 
continue the popularity well into the future of 
what has been the most successful widebody 
twin-jet airliner ever built. At the time of writing, 

just short of 1,800 Triple Sevens had been sold, 
with more than 1,500 of those delivered.

The 777-9 is being developed first. It is 
scheduled to fly in the first quarter of 2019 
and, Beezhold revealed, enter service early in 
2020 after flight testing and certification. The 
777-8 will follow around 18 months later.

With these milestones looming ever larger, 
now is a good time to look at the new variants 
in more depth – and the 777s have many 
notable features.

Largest twin-jet
Size will make the 777-9 stand out. The 
aircraft will be 251ft 9in (76.7m) in length, 
making it 10ft (3m) longer than the 777-
300ER; four extra fuselage frames give it 
the extra length compared to the current-
production model.

It will be the longest airliner ever built by 
Boeing, slightly longer than the 250ft 2in-long 
(76.2m) 747-8 and 13ft 2in (4m) longer than 
the 72.7m-long (238ft 7in) Airbus A380. Such 
is the new Triple Seven’s length that it will 
be only 23ft 8in (7.2m) shorter than the sole 
Antonov An-225 Myria, the world’s largest 
aircraft, which is 84m (275ft 7in) long. In flight 
the 777-9’s wingspan will be 235ft 5in (71.7m) 
– not as wide as the A380’s 79.7m (261ft 8in) 
wingspan and some way down on the An-
225’s huge 88.4m (290ft), but wider than the 
777-300ER’s 212ft 9in (64.8m).

The 777-9 is the first twin-engine airliner 
designed to carry more than 400 passengers. 
According to Boeing’s latest provisional 
Aircraft Characteristics for Airport Planning 
document released earlier in 2017, the jet will 
have capacity for 414 seats in a standard two-
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class seat layout, up from the 777-300ER’s 
396 two-class. Scalloped frames, which have 
widened the cabin by 2 inches (50mm) on 
either side of the fuselage compared to the 
777-300ER, will allow for ten-abreast seating 
in a typical 3-4-3 seat layout.

For the major network airlines that form the 
customer base for widebody aircraft, the 777-
9’s greater seat capacity provides the potential 
to carry more of the travellers they prize 
the most: those fl ying in lucrative premium 
classes.

There’s more revenue-raising potential 
compared to earlier 777s, thanks to greater 
lower-deck cargo volume. With an 8,131ft3 
(230.2m3) lower-deck cargo hold, compared 
to 7,120ft3 (201.6m3) on the 777-300ER, the 
777-9 will be able to carry 48 LD3s (26 in the 
forward hold and 22 in the rear hold) if the 
optional rear cargo door is selected, up from 
44 LD3s on the 777-300ER.

According to the Aircraft Characteristics 
for Airport Planning document, the 777-9’s 
basic maximum take-o�  weight (MTOW) will 
be 775,000lb (351,534kg), the same as the 
777-300ER.

All these statistics and performance fi gures 
look set to cement the 777’s position as the 
largest twin-jet airliner: it truly will be a big twin.

Range and e�  ciencies
At 229ft (70m) long the second new 777X 
variant, the 777-8, will be nearly 23ft (7m) 
shorter than the 777-9. It will have fewer 
seats than its sister aircraft (365 passengers, 
two classes), and although the fi gures have 
yet to be disclosed, the shortened fuselage 
inevitably means less underfl oor cargo 
capacity.

However, the 777-8’s leading feature will be 
its range. It will be able to fl y 8,690 nautical 
miles (16,090km), which Boeing says opens 
new route development possibilities for 
airlines. Range maps for the variant show the 
aircraft will be capable of fl ying ultra-long-
haul city pairs such as London Heathrow–
Perth and New York JFK–Auckland non-stop, 
assuming a 365-passenger, two-class layout.

As with previous widebody aircraft families, 
including the older Triple Seven variants, 
the 777-9 and 777-8 are designed to be 
complementary. Beezhold said: “The 777-9 
gives you large capacity and then the 777-8 
gives you range. [The 777X has] got the 
range if you need range, or if you don’t it has 
tremendous fl exibility in terms of high-altitude 
airports and hot-weather performance.”

Boeing says both 777X variants will be 
able to fl y hot and high sectors (for example, 

Madrid–Mexico City), long and hot (such as 
Los Angeles–Dubai), long and high-payload 
(such as Sydney–Sao Paulo) and ultra-long 
haul (for instance, New York JFK–Singapore).

It should be added here that although the 
777-9 is not optimised for ultra-long range 
like the 777-8, it will hardly be short legged; 
its 7,525 nautical miles (13,940km) capability 
means it will be able to fl y London–Los 
Angeles or New York JFK–Hong Kong, 
assuming a 414-passenger, two-class layout 
and a 775,000lb (351,534kg) MTOW.

The 777Xs will bring performance 
improvements on earlier Triple Sevens. The 
777-9’s capacity and range is an increase from 
the 777-300ER’s 396 seats and two classes 
and 7,370 nautical miles (13,650km) range, 
and the 777-8’s capabilities are up from the 
317 seats and 8,555 nautical miles (19,840km) 
range of the current-production 777-200LR, 
previously the longest-range 777.

In e�  ciency terms, Boeing claims the 
777X variants will be 20% more fuel e�  cient 
per seat than the 777-300ER. The company 
claims that compared to the Airbus A350-
1000, the principal competition to the new 
Triple Sevens in the high-capacity long-range 
market for twin-jet airliners, the 777Xs will be 
12% more fuel e�  cient per seat, 10% cheaper 

At 105ft (32m) long, the spar 
is the largest single-piece 
composite part ever developed 
for an airliner.
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to operate and generate 12% less carbon 
dioxide emissions.

Beezhold said Boeing’s opinion is there’s no 
other aircraft in the part of the market where 
the 777-9 sits and said the company sees 
the A350-1000 as: “actually a more direct 
competitor to the 777-8, although our view is 
that we have a much more capable airplane in 
the 777-8.”

Expect the verbal barbs between Europe 
and North America to continue as the A350-
1000 starts entering service and the 777X 
becomes a reality.

Wing
The 777X’s GE Aviation GE9X turbofan 
engines (see p56-59) are the largest 
commercial aero engines ever built. 
They will play a major part in the new 
Triple Sevens achieving their promised 
performance. However, the engines are only 
part of the equation. The 777X’s wings have 
a major role, too.

The variants’ wings feature extensive use of 
carbon fi bre reinforced plastic composites, 
with the panels, skins, stringers and the entire 
spar all made from the material. At 105ft 
(32m) long, the spar is the largest single-piece 
composite part ever developed for an airliner.

As with any composite materials in an 
airframe, the composite wing is designed to 
eliminate the typical features of a traditional 
metallic structure, such as fasteners, joints 
and overlaps, which creates a weight saving 
and a performance benefi t. 

The composite panels, skins, stringers 
and spar are produced at Boeing’s Everett 
factory, the home of the 777, in the new 
Composite Wing Centre (see pp.52-55) 
adjacent to the 777’s fi nal assembly line. The 
Boeing Fabrication facility in St Louis, Missouri, 
produces other composite wing components, 
including the leading and trailing edges.

 
Folding mechanism
Another important feature of the 777X 
variants’ wings, which will also provide a 
key visual di� erence from earlier models, 
is something never seen before on a 
commercial airliner: folding wingtips. Boeing 
wanted a wide wingspan for the 777X, as per 
the company’s overall approach to widebody 
aircraft wing design, which is to maximise 
aspect ratio to create superior lift-to-drag 
characteristics.

Wide wingspans impose limitations, 
however. International Civil Aviation 
Organization regulations governing safety 

separations between aircraft and ground 
objects at airports for taxiway and gate 
compatibility classify aircraft into di� erent 
design codes. Aircraft with wingspans greater 
than 52m (170ft 6in) but less than 65m (213ft 
2in) are classifi ed in Code E and aircraft with 
wingspans between 65m and 80m (262ft 4in), 
such as the 747-8 and A380, are categorised 
separately as Code F.

The full 235ft 5in wingspan would put 
the 777Xs into Code F rather than Code E, 
where the current-production models sit with 
their 212ft 9in wingspans. The new variants 
would therefore be precluded from using the 
same gates, as airports would potentially be 
required to make infrastructure changes to 
accept 777Xs.

Boeing’s solution? Eleven foot-long (3.3m) 
wingtips that extend and retract. On the 
ground, with these outboard sections in an 
upright position, the 777X will have the same 
212ft 9in wingspan as the current models 
to maintain Code E compatibility. Using a 
dedicated control panel on the fl ight deck the 
crew will be able to unfold the tips prior to 
departure to the full span for fl ight.

Beezhold said: “When we were looking at 
the wing design, where the optimum span 
would be to provide the highest e�  ciency, 
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we did look at putting winglets on, but the 
right answer was to go with this longer span 
wing and then put on the folding wingtip to 
maintain airport compatibility. We wanted to 
maintain Code E classifi cation.”

Beezhold said reliability was key to the folding 
wingtip’s viability. He insisted: “We have come 
up with a very simple yet robust mechanism to 
control the wing fold.” 

The system works, he explained, through 
mechanical actuation. Redundancy from the 
777X’s integrated drive train is used to power 
a motor. This motor drives a rotating actuator 
that raises and lowers the wingtips when 
commanded by the fl ight deck control panel. 
Pins lock the tips when they are raised and 
lowered to the desired position. The entire 
subsystem is self-contained in the wing loft area.

German company Liebherr Aerospace is 
supplying the wing fold, drawing from its 
experience designing hydraulic actuation 
systems for primary fl ight controls. The fold 
mechanism will be integrated into the wingtip 
assembly by Boeing at the St Louis factory, 
which is fabricating the wingtip as part of its 
777X work package.

The composite wing and its folding tips are 
not the only airframe di� erences between the 
777X variants and earlier models. To optimise 
for drag and ensure there are no steps and 
gaps in the structure that create ine�  ciencies, 
there are completely redesigned fuselage 
fairings, a new wing-to-fuselage fairing and a 
new empennage.

Beezhold also highlighted the GE9X 
engine nacelles as an important aerodynamic 
achievement. Although GE designs the 
powerplant, Boeing is responsible for the 
nacelle, the thrust reverser and the inlet. 
Beezhold said natural laminar fl ow was used 
to ensure optimal e�  ciency for these parts.

He added having a single-source engine 
supplier in the form of GE was benefi cial: 
“You can have multiple engine o� erings, 
but we partnered GE so we could go in with 
them and optimise the way that engine is 
integrated into the wing to really maximise 
the total e�  ciency, versus having to make 
compromises for di� erent engine types.”

Aerodynamic e�  ciencies
Another infl uence on wing e�  ciency is 
loading. Aircraft manufacturers have become 
increasingly interested in designing ways to 
optimise wing profi le in fl ight to account for 
changing loads and ensure airfl ow around the 
wing is kept as e�  cient as possible.

On the 777X there is a variable camber 
trailing edge and a vertical gust suppression 
system. Variable camber adapts the position 
of the wing and the gust suppression system 
deploys the fl aps, ailerons and spoilers to 
move the loading of gusts around the wing 
to give a more aerodynamically e�  cient wing 
shape.

Beezhold explained these systems work 
because accelerometers mounted on the 
wing measure vertical and lateral separation 

of the gusts over the wing. These sensors 
automatically send electronic signals to the 
actuators, which then make tiny adjustments 
to the fl ight controls to distribute the loading 
evenly across the wing to ensure optimal 
airfl ow and minimal drag.

The combination of the wingspan and the 
various aerodynamic e�  ciencies all working 
together gives, Beezhold said, “the highest lift 
over drag e�  ciency aircraft ever developed”.

Link to the 787
The 777X’s use of composites in the wing 
and of variable camber and gust suppression 
technologies highlights a link between the 787 
and the new Triple Sevens, but the crossover 
between the families goes much further.

Control laws from the Dreamliner’s fl ight 
control system (FCS), including angle of bank 
protection and an automatic roll and yaw 
asymmetry compensation system that applies 
rudder if engine power is lost, have been 
integrated into the 777X FCS.

Beezhold continued: “For the 777X we’ve 
adapted the 787 Common Core System 
[CCS] to provide a much more advanced and 
capable platform for hosted functions that 
share a common set of computing resources.”

The CCS is e� ectively the central nervous 
system of the aircraft, hosting avionics and 
utilities functions. On the current production 
777s the CCS is a basic computing platform. 
The 777X’s CCS, supplied by GE Aviation, is 
like the 787 CCS designed to eliminate the 
boxes and wiring that housed and supplied 
computing power aboard. GE Aviation says 
it provides a weight saving of hundreds of 
pounds on earlier 777s.

Although not optimised for ultra-long range like the 777-8, the 777-9’s 7,525 nautical miles (13,940km) 
capability means it will be able to fl y London–Los Angeles or New York JFK–Hong Kong. 
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The 777X CCS is also designed to share 
common components with the 787 CCS. Its 
open system architecture means developers 
are only required to test and certify functions 
that have been altered and operators can 
scale the system depending on their needs; 
both are designed to minimise costs.

Beezhold added:  ‘[The 777X’s CCS has] 
a lot more growth capability as we look 
ahead to the demands on systems like fl ight 
management where there’s a huge amount of 
data.”

Another similarity between the new Triple 
Sevens and the 787 is the fl ight deck. Boeing’s 
CGIs show the 777X’s fl ight deck will look 
much more like a 787’s than a 777’s. Like the 
Dreamliner, large-format LCD screens will be 
supplied by Rockwell Collins.

Hybrid approach
Besides the link to the 787, there will also 
be extensive commonality with current-
production Triple Sevens; a quite deliberate 
approach by Boeing. 
      Beazhold acknowledged: “The 777 is very 
reliable, so one thing we wanted to ensure 
we did was to carry over the systems that are 
operating really well.”

Among the key commonalities with the 
current models will be the fuselage barrels, 
which will be made from conventional 
aluminium like the current 777s, rather than 
composites like the Dreamliner’s. Power for 
key systems such as the auxiliary power unit, 
hydraulics, wing anti-ice protection and cabin 
environment control systems will be drawn 
from a conventional pneumatic architecture 

using high-pressure bleed air diverted from 
the engines, rather than the electrical power 
architecture used on the 787.

The 777Xs’ power generation system, 
supplied by UTC Aerospace, will comprise 
two 150kVA integrated drive generators, 
an auxiliary generator, three generator 
control units and a bus power control unit, 
which the company says will provide 25% 
more power than the system on current 
production 777s.

There will be lots of features which will 
be familiar to pilots, with those similar fl ight 
control laws mentioned earlier and Rockwell 
Collins avionics (used on current and legacy 

777s). Boeing has also sought to position 
control switches in the same places. For 
instance, Beezhold said: “The overhead P5 
panel is very similar to the 777 to minimise 
any kind of di� erence training. We wanted to 
make sure the crew interface [is] maintained 
to make sure that memory motion that fl ight 
crews have is unchanged.”

All this commonality is by design to 
minimise key operational costs, such as spares 
management and pilot training. The intention 
is the new 777s will have a common type 
rating with all three 787 variants. 

This is not to say, however, that the 777-9 
and 777-8 will not have their own novelties.

INTEGRATION AND RELIABILITY TESTING
Boeing regards maturity testing as especially important for the 777X. This is perhaps unsurprising, given 
the bad publicity caused by the development delays that a�  icted its last new widebody airliner, the 
787. One comment from Terry Beezhold to AIR International indicated the experience has left its mark 
on the company. He said: “One of the things we’ve done on this programme to drive maturity into all 
of the systems much earlier than what we’ve done historically is to drive all the qualifi cation testing to 
completion much earlier.”

Mid-to-late 2018 is the company’s milestone for completing qualifi cation testing. Beezhold said: “That 
means we have completed the full hardware and full environmental aspects/conditions, we’ve done all 
the systems testing, we’ve done all the EMI [electronic magnetic interference] testing. We do that across 
all of our suppliers so they’re all responsible both to design and to qualifi cation testing of their equipment.

“Something we’ve also done to ensure the hardware is really robust and reliable is we’ve asked our 
suppliers, especially on new equipment, to do something we call reliability enhancement testing. They 
build their initial prototype of the hardware and then they’ll put it through a preliminary qualifi cation test 
and test it above the vibration levels to look for the weak link of the hardware. Then they’ll make design 
changes to make it more robust so it can withstand higher levels than what we’d normally qualify.”

Beezhold said the process is designed to build a high level of reliability and robustness into the 
777X’s design which, in his words, “ultimately then goes through to qualifi cation testing, usually with 
ease, and ‘hardens’ the design before we actually go through to full testing. We do that so we’re not 
[catching issues] at an aircraft level while we’re doing fl ight testing. That dramatically reduces the risk 
of having to make changes late in the programme and gives a nice, mature aircraft during fl ight test.”

A folding wingtip mechanism will extend the 
777Xs’ wings to their full 235ft 5in (71.7m) 
span for fl ight, the mechanism folding 
upwards to narrow the aircraft’s wings for 
ground operations and ensure taxiway and 
gate compatibility.
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Although the fl ight deck will have the 
familiar Rockwell Collins multifunction displays, 
interfaces, checklists and dual head-up 
displays, one big di� erence with older 777s is 
the fi ve large-format LCD screens, as opposed 
to the current generation’s six smaller screens. 

These displays will feature resistive 
technology that, by requiring a fi rm rather than 
a light touch to operate the display, is designed 
to avoid unintentional interaction. The displays 
will also have bracing features for operation 
during turbulence and the lower display 
will be multitouch, meaning both pilots can 
simultaneously interact with the display.

When the design was announced, 
Rockwell Collins Commercial Systems’ 
Executive Vice-President and Chief 
Operating O�  cer Kent Statler said: 
“Touchscreens are everywhere in our lives. 
A touch-controlled fl ight deck environment 
makes it easier for pilots to manage 
information and do their jobs, and speeds up 
the process to complete tasks.”

From an operator’s perspective, the fl ight 
deck is a good case study of the line Boeing 
has tried to walk with the 777X, taking the 
familiar and the proven and adding new 
elements. 

Beezhold summed up the approach: “The 
777X is really a hybrid of the best of the 
[current] 777, the best of the 787 and some 
new technologies that don’t feature on either 
of those models. It’s about adapting to keep 
the commonality, but accounting for any 
di� erences.”

Cabin
Passengers will notice di� erences in the 
cabin of the 777-9 and 777-8 compared to 
earlier Triple Sevens, however. In this area, 
the Dreamliner has again left its mark on the 
new aircraft.

Beazhold said: “When we set out to 
develop the 787 there was a lot of focus 
on the cabin experience and how we bring 
the joy back into fl ying. All the things that 
were introduced on the 787, the lower 
cabin altitude, the larger windows, the air 
purifi cation, the ride quality, work together to 
provide a much better experience.”

The result is the 777Xs will also have a 
larger window to let more natural light into 
the cabin (Beazhold said: “We shifted the 
window belt upwards so everybody whether 
you’re at the window or at the aisle, has a 
better view.”) and LED lighting to create a 

brighter, lighter atmosphere.
The cabin altitude will also be at what 

Beezhold called similar levels to the 787’s. 
Boeing has yet to confi rm that altitude 
publicly, but on the Dreamliner the cabin is 
pressurised to an altitude of 6,000ft (1,828m).

Boeing explains the 787’s lower altitude was 
achieved by a higher level of pressurisation, 
which the manufacturer stresses was made 
possible because the composites in the 
fuselage o� er better fatigue resistance.

As noted earlier, however, the 777Xs’ 
fuselages will not be composite, so how is the 
787-style cabin altitude possible? 
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With an 8,131ft3 (230.2m3) lower-deck cargo 
hold, compared to 7,120ft3 (201.6m3) on the 777-
300ER, the 777-9 will be able to carry 48 LD-3s (26 
in the forward hold and 22 in the rear hold).

High-speed wind tunnel testing for the 777X was carried out in the Boeing Transonic Wind Tunnel in Seattle. 
Data from the high-speed tests helped with confi guration development by validating computational fl uid 
dynamics predictions and support preliminary loads cycle development.
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Beezhold said although the 777X has an 
aluminium fuselage: “We understand the 
margins. We were able to introduce the lower 
cabin altitude with some minor changes to 
the airframe. We were able to increase the 
cabin humidity levels.”

Milestones
These are important times for the 777X. 
Beezhold said: “This whole past year has 
been focused on getting all the engineering 
completed. That’ll pretty much wrap up 
towards the end of the year, wrapping up 
the payloads and systems installations that 

typically are the last things to be released.” 
At the time of writing, AIR International’s 
interview engineering was 85% complete.

The supply chain, meanwhile, is ramping 
up. Beezhold continued: “They’re well into 
production, the fuselage [barrels] are being 
produced in Japan and all our systems 
suppliers are meeting their hardware and 
software [targets]. They’re sending that 
back to us to build up our integration 
labs at Boeing Field where we begin our 
integration testing.”

In September, the wing spars for the fi rst 
static test airframe entered the Composite 

Wing Centre. Right behind those spars, the 
parts for the fi rst fl ight test aircraft were 
being prepared.

Beezhold said: “The critical path at this 
point [is ensuring] the engineering is all 
completed [on] the long lead-time things, 
like the wing [and] some of the major system 
components. The critical path towards next 
year is when we start building the fi rst fl ight 
test aircraft and we start installing all the 
systems and put power on the aircraft.”

With the 777-9 and 777-8 joining the 
Boeing widebody family portfolio alongside 
the three Dreamliner variants, the 787-8, 
787-9 and the new 787-10, the American 
company will have fi ve twin-engine widebody 
aircraft of di� erent size, payload and range 
confi gurations.

Beezhold said: “It’s about the fl exibility of 
a family.  You think about the common type 
rating between the 787 family and the 777X 
family: your fl ight crews can move across fi ve 
aircraft. That really gives you a great capability 
if you’re a 787/777X customer; you can serve 
any mission, any capacity. We’re pretty excited 
about that.” AI

A developmental 777X fl ight deck. The fi ve large-format display screens will mean the fl ight deck will look 
like a 787’s, although Boeing says similar fl ight control laws, Rockwell Collins avionics and positioning 
control switches in the same places as current-generation aircraft will maximise commonality.

Touchscreen fl ight deck displays will feature 
resistive technology that, by requiring a fi rm rather 
than a light touch to operate the display, is designed 
to avoid unintentional interaction.
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A
t 105ft (32m) long the Boeing 
777X’s spars are the largest single-
piece carbon fi bre reinforced 
plastic (CFRP) composite parts ever 
developed for an airliner. Along 

with the wing’s panels, the spars are produced 
at the new Composite Wing Centre (CWC) 
that Boeing has built specifi cally for the 777X 
at the Everett home of the Triple Seven.

The CWC produces four spars (front, 
rear, right and left) and four panels (upper, 
lower, right and left). Another factory, Boeing 
Fabrication in St Louis, Missouri, supplies the 
wing’s leading and trailing edges, ribs and 
folding tips.

Building spars
Kevin Bartelson, 777X Wing Fabrication Leader, 
gave AIR International a detailed explanation 
of the work undertaken in the CWC, which 
covers 1.2 million sq ft (124,000m2) in area. 
     The build process for both the spars and 
panels begins in the clean room, where 
carbon fi bre pre-preg tape (pliable and 
uncured carbon fi bre with resin) is laid down. 
Next, the parts are moved using automated 
guided vehicles (AGVs) to post-care for 
curing in the autoclave and subsequent 
trimming and inspection. The AGVs move 
components, work stands and robotic arms 
around the factory fl oor.

Bartelson fi rst explained the build process 
for the spars. Two automated fi bre placement 
machines are used to lay down the tape for 
the spars (one machine for the front spar, one 
for the rear). An automated gantry picks up 
the head of the machine and runs it back and 
forth along the length of the spar to lay down 
the carbon fi bre. The gantry can drop the 
head of a machine, pick up another head and 
return to work within two minutes.

The head has 16 spindles on it and with 
each spindle laying down 0.5in (12.7mm) of 
tape the machines lay down 8in (203.2mm) 
of tape at a time. More than 100 layers of tape 
are required to build up each spar.

Wing factory

Boeing employees inspect the carbon fi bre 
on a 777X prototype wing panel before curing 
at the Composite Wing Centre at Everett. 
All photos Gail Hanusa/Boeing
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Wing factory The 777X’s wing, the largest 
composite part ever made for an 
aircraft, is produced in the new 
Composite Wing Centre at Everett. 
Mark Broadbent reports

Bartelson said: “We lay the tape in various 
directions. We lay it down with zero-
degree direction the length of the spar, a 
90° direction and plus 45° and minus 45°. 
That gives it strength characteristics in all 
directions.”

The automated fi bre placement machines 
have been supplied by ElectroImpact. 
Bartelson said: “These are their newest 
generation of machines. The next aircraft 
programme will get the next generation, but 
right now we’ve got the fastest machines that 
do things other machines can’t. We’re laying 
a half-inch tape around a pretty complex 
contour; no one’s ever done that before.”

Autoclave
A layer of fi breglass is added to the spar before 
an AGV transports the tool with the spar on 
it through a cross-aisle in the CWC building 
to the autoclave. A ramp will be lowered 
to enable the AGV to load the spar into the 
autoclave. The AGV will then be withdrawn, 
the ramp lifted and the autoclave door closed 
and locked, allowing the cure cycle to begin.

Bartelson said: “Most cures are around 
350oC [662oF] and somewhere between four 
and ten hours long, depending on the parts 
you’ve got. They’re always pressurised. When 
you pressurise, you’re putting a vacuum bag 
on the part and pushing down with pressure, 

making sure you get all the air out and a solid 
laminate.”

The systems required for pressurisation and 
nitrogen generation, and a need to minimise 
noise, means the autoclave is, in Bartelson’s 
words, “a building within a building”. The 
CWC will eventually have three autoclaves; 
each is 28ft (8.5m) in diameter and 120ft 
(36m) long – large enough to fi t a 737 Classic 
fuselage inside it.

Post-cure, the autoclave doors will be 
opened, the ramp lowered and the AGV will 
go in and pick up the spar, bringing it out into 
the aisle. The vacuum bag will be removed 
and the part taken out of the mould. 
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Overhead cranes will take the spar for 
non-destructive inspection (NDI), where a 
robot will spray water at the part and send a 
signal through it to check whether there is a 
solid laminate.

The crane will then take the spar to a 
routing machine for trimming and drilling. 
After washing and a second NDI test to ensure 
there has been no delamination during the 
trimming and drilling, the spar will be painted.

Producing panels
The four wing panels produced in the CWC 
have two basic pieces: the skin and stringers. 
Just like the spars these parts are prepared 
in the clean room, but the CFRP material 
for them is laid down in a separate part of 
the room to the spar, and it is laid down in a 
different way.

The skin is made by an automated 
fibre placement machine controlled by a 
gantry laying down more than 100 plies 
of 1.5in (38.4mm) tape. Bartelson said: “It 
looks stiff but it’s soft; literally, if you tried 
to pick up a corner of it you’d ripple the 
whole thing.”

Unlike the machine used to laminate the 
spars, which has spindles, the one used to 
lay down the tape for the skins has reels. 
Bartelson explained Boeing has found that 
a reel system works well for achieving the 
gradual contours a wing panel needs, while 
spindles are better for achieving the radical 
contours of a spar’s u-shape.

The stringers provide stiffness along the 
length of the panel and are made by putting 
together an L shape, two L charges and 
what is termed a noodle to fill the triangular 
gap created when those three other parts 
are put together.

A base charge is laid out flat on top of this 
assembly, which is sent to the autoclave for 
curing. The 777X’s wing has 86 stringers, 
divided between the four panels (23, 23, 20 
and 20 respectively). Each stringer is 108ft 
(32.9m) long.

After the stringers are formed they will 
be sent directly to the autoclave. Two 
lifting fixtures called OHMEs (over head 
mechanical equipment) will be responsible 
for moving, lifting and rotating the stringers; 
one fixture is used for ten of the 86 stringer 
configurations and the other fixture for the 
other 76 configurations.

Bartelson explained: “An overhead crane 
will come along and pick [the OHME] up 

and take it over to where we’ve built a 
stringer. It’ll drop down and pneumatically 
pick the stringer up. That’s why it has the 
rotating feature, to set [the stringer] down 
in another location. It’s a way of turning 
the stringer to work on either side of it. 
The system can both lift and rotate, so the 
stringer will not twist.”

After curing, the stringers will be trimmed 
and NDI checked before being applied to the 
as yet uncured skin. The wing panel assembly 
with the soft, uncured skin and the hard, 
baked stringers attached will next go to the 
autoclave where the hard stringers will bond 
to the uncured skin to create the completed 
panel. This process is called co-bonding.

The Composite Wing Centre in Everett produces four wing spars (front, rear, right, left), which at 105ft (32m) long are the largest composite parts ever produced for 
an airliner.

Post-cure the 777X’s wing spars will undergo non-destructive inspection before trimming and drilling. Here 
Boeing employees inspect a wing spar for the 777X static test aircraft.
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Post-cure, the finished panel will be 
demoulded. A crane will lift the panel and 
rotate it to a vertical position for an NDI test. 
It will be trimmed, inspected again and drilled 
before it is washed and painted and some 
brackets and clips installed.

Assembly
When the work on the panels is complete 
in the CWC, the panels will be sent directly 
across the Everett site to the main 777 final 
assembly building. When the spars have been 
fabricated, however, they will be moved 
to a separate facility, Building 4002, for 
subassembly work.

Holes will be drilled into them and fasteners, 
stiffeners and rib posts installed. Much of 
this work will be automated using machines 
supplied by the Spanish company MTorres, but 
more complex subassembly activities such as 
installing pinions will be done manually.

After this work is completed, the spars will 
be moved to the main final assembly building 
where they join the panels from the CWC and 
the leading and trailing edges, ribs and folding 
tips, which will have arrived from St Louis. 
Wing assembly will then begin.

Bartelson explained there will be a change 
in the wing assembly process on the 777X: 
“Traditionally, we’d take two spars, attach the 
ribs to them and you get this funny-looking 
ladder; the ribs look like steps. Typically, we 
do that in a vertical position.”

On the 777X, however, the spars and ribs 
will be joined on a horizontal build line. 
Following drilling, fastening and sealing 
of the spars/ribs assembly, the upper and 
lower panels will be installed, which will be 
followed by further drilling, fastening and 
sealing. Leading-edge and trailing-edge 

panel installation and in-tank work will follow 
before the wing-to-fuselage body join. The 
folding wingtips will be attached later.

Automation
With the laminating machines, the AGVs and 
the OHMEs there’s an impressive extent of 
automation in the CWC. Bartelson said this 
helps efficiency and ergonomics: “When you 
lay down this type of material by hand you’ve 
got to use cloth to form it to the product. 
There’s 100-plus layers of tape on the spar; 
can you imagine 100-plus layers of cloth that 
you’ve got to cut out? What we’re doing here 
is using the machines for what they do well 
and our people for what they do well.”

Automation also helps safety. Highlighting 
the fibre placement machine in spar build, 
Bartelson said the machine will not pass over 
any people on the factory floor. When it is 
dropping or picking up a machine head it 
passes over to an area where there are two 
cradles. 

He said: “It can drop its head in one of 
those slots and then the machine can go pick 
up another head or go park. Then this robot 

picks up the head out of that interactive area 
and presents it and it shuts down completely. 
It’s a little feature we’re pleased with; we’ve 
got to keep our people safe.”

Practice work
In 2016, Bartelson said, the focus with the 
CWC was completing building work on the 
facility and installing equipment. This year it 
has been about building practice parts, as part 
of the wider focus in the 777X programme to 
build maturity.

Practice spars, skins and stringers were 
produced, with the parts then cut up and 
analysed to verify the components being 
produced by the CWC were as expected; at 
the time of AIR International’s interview, for 
example, up to 100 stringers had been built, 
cut up and analysed.

Producing multiple test samples of 
parts has also been useful in verifying the 
manufacturing procedures and processes. 
Bartelson observed: “Even if [a part] is perfect 
it’s not production worthy until we prove we 
can do it more than once.”

Building such maturity matters, because 
everything in the CWC is point designed. 
Bartelson said: “The processes are new and 
specific to us. All the tooling and equipment 
is designed to build these specific parts. 
There’s not another one in the world like it. 
Everything is unique.”

With the test samples confirming this 
maturity, the CWC started work on the 
first production parts in mid-2017. The first 
spars and complete panels with co-bonded 
stringers for the static test airframe were 
built in the summer, with the first parts for 
the initial flight test aircraft entering the 
production process in September. AI

A Boeing employee removes empty spools of carbon fibre material from an automated fibre placement machine used to lay carbon fibre for 777X wing spars.

“The processes are new 
and specific to us. All the 
tooling and equipment is 
designed to build these 
specific parts. There’s 
not another one in the 
world like it. Everything 
is unique.”
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W
hen GE Aviation’s new 
GE9X large-turbofan engine 
enters commercial service 
on the first Boeing 777-9 
delivered to a customer, an 

event Boeing is slating for December 2019, 
it will be the largest turbofan powerplant 
ever to go into service.

Although as a 100,000lb-class-thrust 
(444.8kN) engine the GE9X by design won’t 
offer quite as much maximum take-off 
thrust as the GE90-115B and GE90-110B1 
engines (which respectively power today’s 
777-300ER and 777-200LR/777F airframes 
and are the most powerful turbofan engines 
in the world), it will have a fan diameter 6in 
(152mm) greater than that of those engines. 
In addition to its 134in (3.403m) fan diameter 
– the largest developed for any jet engine to 
date – the GE9X will have a corresponding 
fan-case diameter that also will be bigger 
than the 154.6in-wide (3.926mm) fan case 
of the two huge GE90 powerplants. Like 
its siblings, the GE9X will have an overall 
diameter greater than the fuselage diameter 
of the Boeing 737 family.

According to Ted Ingling, GE9X programme 
manager, the reason the GE9X won’t offer 
quite as much maximum take-off thrust as the 
115,540lb (513.9kN) certificated for the GE90-
115B and the 110,760lb (492.7kN) certificated 
for the GE90-110B1 is that it won’t have to. He 
told AIR International: “That’s a testament to 
Boeing’s [777X design] and primarily the wing; 
they’ve done a marvellous job in getting the 
lift drag on the aircraft such that the engine 
thrust required to fly the bigger 9X-powered 
aircraft doesn’t have to be as high as for the 
777-300ER, the GE-115B-powered plane.”

However, because it has a bigger fan 
and a larger-diameter fan case than the 
GE90-115B, the GE9X will be a little heavier 
at approximately 20,000lb (9,071kg) than 
the earlier engine, which weights 19,316lb 
(8,761.6kg) dry. That’s not to say that the 
GE9X won’t be as fuel efficient. In fact, GE’s 
major design criterion for the 777X engine was 
to make it 10% more fuel efficient than the 
predecessor 777-300ER powerplant, and for 
it to offer 5% lower specific fuel consumption 
(SFC) than any other engine in or about to 
enter service on any twin-aisle aircraft.

The GE9X fan module
GE Aviation expects to achieve that goal 
using a variety of new technologies, prime 
among them the improved capabilities that 
latest-generation computerised aerodynamics 
modelling offers for airflow design. In the 
GE9X, this, along with GE Aviation’s deep 
experience of using carbon-fibre composite 
materials to make three-dimensional airfoils, 
ha s resulted in the company being able to 
construct the engine’s massive fan using just 
16 fan blades, compared with 22 in the GE90-
115B and 18 in the GEnx engine powering 
the Boeing 787 and 747-8, the GE9X’s direct 
forebear in design terms.

Ingling said: “The ability to use the solidity 
and aero shaping of the airfoils allowed us to 
get greater efficiency, thrust flow at speed and 
reduce the airfoil count. The airfoil count is a 
big deal for rotating parts, because on the fan 
blades we can grow the fan diameter to get 
airflow – bypass ratio is a big play for SFC and 
noise – but we can also pull the inner radius 
of the [fan air] flowpath inward, because on 
the disc that holds on to those blades the 
radius that encompasses the blade dovetails 

Chris Kjelgaard provides a detailed technological description 
of the GE9X engine powering the Boeing 777X family

The world’s 
largest 
turbofan 
engine
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can come inward, because there are fewer 
[blade-seating] slots and fewer blades. So, we 
get a little bit of free real estate by reducing 
airfoil count relative to getting a bigger 
flowpath, and of course they are lighter and 
fewer to maintain.” The 16 huge blades allow 
the GE9X’s fan to ingest and propel 3,850lb 
(1,746kg) of air every second at maximum 
take-off power.

While each of the GE9X’s 16 highly 3D 
curved fan blades is made using, Ingling said, 
“the same [carbon-fibre] laminate lay-up 
technology we used on the original GE90, the 
GE90-115 and the GEnx,” another important 
innovation GE is introducing is to line each 
fan blade’s leading edge with steel, rather 
than titanium, which GE uses to line GE90 
and GEnx fan blades. Ingling said: “One of 
the things you like on a [blade] airfoil is nice 
thin leading edges, and because steel has 
got the strength capability over titanium we 
were able to thin that leading edge to get 
even more performance. That goes into the 

aerodynamics to get higher efficiency and 
reduced airfoil count.”

However, at some locations elsewhere 
in the GE9X fan module GE has replaced 
metal with polymer matrix composite (PMC) 
material made of carbon-fibre composite. 
In addition to making the GE9X’s blade 
platforms – the spacers that sit between 
the fan blades – and its entire fan case from 
PMCs, for the first time GE has used PMC 
material to make the fan module’s structural 
outlet guide vanes (OGVs).

In the fan module, the OGVs connect the 
outer fan case’s aft ring to the inner fan hub 
as structural elements. They also fulfil another 
role. The OGVs are designed to straighten out 
the turbulent airflow propelled behind the 
fan by the blades before the flow enters the 
fan duct and then enters the low-pressure 
compressor booster, for the 10% of the air that 
flows axially into the engine’s core, because 
the GE9X is designed to produce a 9:1 bypass 
ratio to make it really quiet in operation.

Ingling said: “That’s the first time we 
have combined those two functions in a 
composite structure. We’ve had composite 
OGVs, but historically had [metal] structural 
struts or structural OGVs that go between 
those to carry that load. This is the first 
vehicle that expands the use of PMCs to fill in 
both of those elements.”

The GE9X’s booster and HPC
The GE9X’s three titanium-constructed 
booster stages are conventional in design. 
As with the GE90 and GEnx, GE has chosen 
to install dual-purpose variable bleed valves 
(VBVs) between the engine’s booster and 
high-pressure compressor (HPC) modules. 
In the earlier engines the VBVs, which open 
inward into the core airstream and bleed air 
from it into the bypass duct, serve to take the 
airflow load off the HPC, allowing the engine 
to spool up very quickly when needed, and to 
extract dust, sand and other debris particles 
from the core air.

Cutaway of the GE9X, which with a 134in 
(3.403m) fan diameter has the largest fan 

diameter developed to date for any jet engine. 
All photos GE Aviation



COMMERCIAL BOEING 777X

56  |  www.airinternational.com

Ingling said: “This engine has a very 
similar philosophy in using that geometry 
to extract dust and debris from the engine 
and it’s functional when the [VBV] doors are 
open, which is generally on the ground or 
very near the ground. It’s proven to be very 
effective in extracting particles that can be 
centrifuged, which are the ones that can 
erode compressor airfoils . . . keeping the hard 
stuff out of the engine is a big deal because 
that’s the stuff you can’t recover. When you 
erode the [compressor] airfoils, the only way 
to fix that is to disassemble and repair.”

While the GE9X’s booster is of conventional 
design and construction, its 11-stage HPC 
is the most advanced ever designed by GE 
for a commercial aero engine. Each of the 
HPC’s first five rotating stages is a single-piece 
blisk, reducing parts count greatly. The six 
subsequent HPC stages all use hundreds of 
individual blades, but as it travels through the 
HPC from front to back the advanced blade 
airfoils compress the core air by a factor of 27 
before it enters the combustor. The blades on 
the hindmost HPC stage are only about 1in 
(25mm) high.

This 27:1 compression ratio gives the GE9X 
an overall pressure ratio (OPR, the ratio of the 
pressure of the air entering the combustor 
compared with the air entering the fan inlet) 
of 60:1, the highest OPR GE has ever achieved 
for a commercial engine and probably the 
highest of any commercial engine in or 
nearing service. The GE90-115B has an OPR 
of approximately 40:1 and the GEnx an OPR 
of about 50:1.

Because air heats up when it is compressed, 
the air flowing through the HPC’s rearmost 
stages is very hot. GE has constructed the very 

back GE9X HPC stages from powdered-metal 
nickel superalloy that Ingling said “we’ve been 
using in the turbines for years”.

Because the air entering the GE9X 
combustor is so, the engine’s third-generation 
twin-annular, pre-swirled, mixing (TAPS) 
combustor is, Ingling said: “running a little 
hotter than the GEnx”, its direct forebear.

Additively manufactured parts
Each of the 28 fuel nozzles in the engine’s 
combustor – for comparison, the CFM LEAP-

1A engine has 19 fuel nozzles – is additively 
manufactured, allowing GE to combine what 
would have been about 28 separate parts in 
a traditionally manufactured fuel nozzle into 
just one. In this regard, additive manufacturing 
is, Ingling said: “a fantastic rapid-prototyping 
tool and a part-simplification, weight and 
efficiency mechanism to simplify the engine 
and get better performance out of it”.

Although as a very large engine the GE9X is 
not an ideal vehicle for employing additively 
manufactured parts, because, according to 

Five parts in the GE9X are manufactured from ceramic matrix composites (two nozzles, two liners and the 
shroud) which were demonstrated using a GEnx demonstrator engine.

Icing tests were conducted using the first engine to test.
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Ingling, most of the readily available additive-
manufacturing machines are small and make 
small parts, the big turbofan does make use 
of other additively manufactured parts in 
addition to its fuel nozzles. Its heat exchanger, 
swirler, particle separator and T25 sensors 
(engine-control temperature sensors located 
in the mid-stage between the booster and 
HPC modules) are all additively manufactured, 
as are the titanium-aluminide (TiAl) blades for 
an unspecified number of the stages in the 
back end of the GE9X’s six-stage, all-TiAl low-
pressure turbine (LPT) module.

Ingling said the GE9X’s TAPS III combustor 
provides: “a very homogenous, highly mixed 
air/fuel system that gives us lean burning [and] 
gets rid of hot streaks”, unlike combustors 
using rich-burn-quench ignition cycles that 
burn hot and try to homogenise the exhaust 
gas to a uniform temperature by the time it 
gets to the high-pressure turbine (HPT) first-
stage nozzle. But: “This has so much swirl 
in it that it mixes the fuel very finely. When 
[the air/fuel mixture] burns it’s a much more 
uniform temperature profile both radially 
across the top of the passage and between 
cups, fuel nozzle to fuel nozzle. So you have 
HPT nozzles that statically sit behind the fuel 
nozzles and having a uniform [temperature] 
profile into those makes for a more durable 
and predictable design for those nozzles.”

CMCs and air cooling
A particularly important technological 
advance in the GE9X is that, building on the 
pioneering use of ceramic matrix composite 
(CMC) materials in making the first-stage 
HPT nozzle shroud for the CFM International 
LEAP engine (GE Aviation is a 50% partner in 

CFM), the bigger engine has five categories 
of CMC parts. This represents the widest use 
of CMCs in any commercial engine to date.

Ingling said: “The GE9X expands the 
journey to other static components: two 
nozzles, two liners and the shroud.” The 
combustor’s inner and outer lining is made 
of CMC material, as is the engine’s first-
stage and second-stage HPT nozzles and 
its first-stage HPT shroud. He continued: 
“Three things came together for the LEAP 
programme: it had a value proposition 
that made sense for the engine, the ability 
to manufacture it in volume, and the 
capability and technology of it was validated. 
Those three elements created the right 
environment to introduce it. With that proof, 
and the GE9X overlapping it, we took it to 
the next level while keeping it to the static 
structure . . . In the timeframe for the GE9X, 
the convergence of the ability to design, 
manufacture and produce and a value 
proposition kept it to five parts.”

The GE9X employs the technique used in 
most modern turbofan engines of diverting 
bypass or compressor air to manage the 
temperatures of the HPT and LPT casings, 
thus shrinking or expanding the metal 
casings to provide active clearance control 
that minimises the distances between the 
casing linings and the tips of the blade airfoils 
rotating inside them. This minimises airflow 
loss due to turbulent air seeping over the 
tips of the blades and maximises the blades’ 
aerodynamic efficiency, improving the 
overall efficiency of the engine.

In addition, however, the GE9X makes use 
of two new blade-cooling technologies, one 
first introduced in the CFM LEAP engine and 

one new to the GE9X itself. As in the LEAP 
engine, GE has designed the software for the 
GE9X’s full authority digital engine control 
computer so the computer can vary the 
amounts of HPC bleed air that are sent to the 
first HPT stage’s inducer and blade cooling-
air circuits during different phases of flight.

During low-thrust, low-temperature phases 
of operation, such as cruise, engine idle and 
perhaps aircraft taxiing, the HPT first-stage 
blades (made of a powdered nickel superalloy) 
require much less cooling than during high-
temperature, high-thrust phases of flight such 
as take-off and approach. This modulation 
allows the engine to bleed off only as much 
HPT cooling air as is absolutely required at 
any time of the flight, increasing the amount 
of core airflow and improving the engine’s 
overall performance.

The second new blade-cooling 
technology used in the GE9X, for the first 
time in any commercial engine, is a new 
HPT blade-manufacturing technique that 
GE has industrialised at its castings and 
forging plant in Ohio. Ingling said: “[This] 
gives the flexibility to the heat-transfer and 
mechanical-design teams to create cooling 
circuitry that is not able to be produced by 
conventional methods. It’s a way to get more 
efficient cooling for the inside of the airfoil 
to enable a more uniform, durable blade 
while getting some performance out of it 
without sacrificing anything. It’s a flexibility 
that is enabled by this manufacturing 
process that allows the blade designers 
more freedom, like additive [manufacturing] 
gives more freedom to designers to come 
up with lighter-weight structures, a similar 
philosophy.” AI

The GE9X second engine to test at GE Aviation’s Peebles facility in May 2017.
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777X in Numbers
The two Boeing 777X 
versions have attracted 
more than 300 orders so 
far, with Singapore Airlines 
recently fi rming an order for 
20 777-9s. Boeing

Key fi gures for the Boeing 777-8 and Boeing 777-9

BOEING 777-8 
CHARACTERISTICS

Wingspan (tips extended): 235ft 5in (71.7m)

Wingspan (tips folded): 212ft 8in (64.8m)

Wing area: 5,025ft2 (466.8 m2)

Length: 229ft (70m)

Height: 63ft 11in (19.4m)

Max design taxi weight: 777,000lb (352,442kg)

Max take-o�  weight: 775,000lb (351,534kg)

Max landing weight: To be disclosed

Max zero fuel weight: To be disclosed

Operating empty weight: To be disclosed

Max structural payload: To be disclosed

Total cargo volume: To be disclosed

Lower deck cargo volume: 8,131ft3 (230.2m3)

Lower deck cargo: To be disclosed

Useable fuel: To be disclosed

Cruise speed: Mach 0.85

Ceiling: To be disclosed

Seating: 365 passengers two-class

Range: 8,690 nautical miles (16,090km)

Engines: Two General Electric GE9X, each 
generating 100,000lb (444.8kN) of thrust

Source: Boeing

BOEING 777X ORDERS AND COMMITMENTS
Airline 777-8 777-9

ANA Holdings 20

Cathay Pacifi c Airways 21

Emirates 35 115

Etihad Airways 8 17

Lufthansa 20

Qatar Airways 10 50

Singapore Airlines 20

Unidentifi ed 10

Total 53 263

Source: Boeing Orders and Deliveries Data correct to October 2017
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777X in Numbers

BOEING 777-9 
CHARACTERISTICS

Wingspan (tips extended): 235ft 5in (71.7m)

Wingspan (tips folded): 212ft 8in (64.8m)

Wing area: 5,025ft2 (466.8m2)

Length: 251ft 9in (76.72m)

Height: 64ft 1in (19.53m)

Max design taxi weight: 777,000lb (352,442kg)

Max take-o�  weight: 775,000lb (351,534kg)

Max landing weight: 587,000lb (266,258kg)

Max zero fuel weight: 562,000lb (254,918kg)

Operating empty weight: To be disclosed

Max structural payload: To be disclosed

Lower deck cargo volume: 8,131ft3 (230.2m3)

Lower deck cargo: 46 LD3 containers (26 forward, 
20 aft) as standard, or 48 LD3 containers (26 

forward, 22 aft) with large aft cargo door option

Usable fuel: 52,300 US gallons (197,977 litres)

Cruise speed: Mach 0.85

Ceiling: To be disclosed

Seating: 414 passengers two-class or 349 three-class

Range: 7,525 nautical miles (13,940km)

Engines: Two General Electric GE9X, each 
generating 100,000lb (444.8kN) of thrust

Source: Boeing Characteristics for Airport Planning

Key facts: 777X
• At 251ft 9in (76.72m) in length, the 777-9 will be longest airliner Boeing has ever built and 10ft (3m) 

longer than the 777-300ER
• Its GE9X engines will have a 134in (3,403mm) fan diameter, the largest fan diameter developed to 

date for any jet engine
• The 777-9 will be fi rst twin-engine airliner designed to carry more than 400 passengers
• Folding wingtips extend in fl ight and retract to ensure ICAO Code E compatibility
• Commonality in systems with the 787 Dreamliner and current-production 777s
• Touchscreens in the fl ight deck
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J
apan became just the fourth country 
to join the world’s stealth fi ghter 
club in April 2016, with the fi rst fl ight 
of its X-2 technology demonstration 
aircraft.

Although not intended to be placed into 
production, the JPY 39 billion Mitsubishi 
Heavy Industries (MHI) X-2 is nevertheless 
an integrated design intended to inform 
Japan’s future F-3 fi ghter programme, 
which may result in an indigenous design, 
rather than buying o�  the shelf from the 
United States or other western fi ghter 
manufacturers.

The F-3 programme is intended to 
replace the Japan Air Self Defense Force’s 
(JASDF) fl eet of Mitsubishi F-2 fi ghters 
with a new type around the end of the 
next decade and Japan essentially has 
three options. First, it could purchase a 
foreign fi fth-generation (or sixth) fi ghter, 
as it recently did with the Lockheed Martin 
F-35A, which is replacing the JASDFs 

F-4EJ Phantom fl eet under the F-X 
programme. Second, it could develop a 
new fi ghter indigenously, using the X-2 as 
the springboard for its local industry. Third, 
it could partner a western manufacturer to 
develop a new fi ghter using its experience 
gained with the X-2.

Japan is facing increasing threat from 
an aggressive China, which is developing 
its own fi fth-generation fi ghters and 
has a land attack capability with cruise 
missiles. Together with the escalating 
possibility of war on the Korean Peninsula, 
this has recently seen the government of 
Prime Minister Shinzo Abe begin steps to 
strengthen the country’s defence forces and 
to position Japanese industry for potential 
export of arms and equipment.

Japan’s Liberal Democratic Party/Komeito 
coalition under the leadership of Abe won a 
landslide victory in the country’s elections in 
October 2017, adding further weight to the 
argument for local fi ghter development.

X-2 described
Formerly known as the Advanced 
Technology Demonstrator – Experimental 
(ATD-X) the X-2 is, as its name suggests, 
a technology demonstrator designed to 
stimulate the technological evolution of 
Japan’s defence industry in preparation for 
an indigenous fi ghter, which may be selected 
to replace the F-2 fl eet around 2030.

The X-2 is designed to explore the 
development of an air superiority fi ghter, 
with stealth characteristics and the ability to 
manoeuvre in the post-stall regime. It will 
also research the application of advanced 
technologies and systems integration, which 
Japanese reports suggest will make the F-3 
a sixth-generation fi ghter aircraft.

Mitsubishi is the manufacturer of the X-2 
airframe and is the prime contractor to the 
Japanese government for the programme. 
The aircraft is known locally as the ShinShin 
(variously translated as ‘Mind and Body’ and 
‘Heart of God’) and the programme began 

X-2 ShinShin
Nigel Pittaway reviews the history and 
development of Japan’s X-2 ShinShin 
fi ghter demonstrator

Japan’s fi ghter demonstrator

The X-2 demonstrator landing at 
Gifu Air Base in October with a spin 
recovery chute fi tted for high-angle-
of-attack testing. Ken Withers 



MITSUBISHI X-2 MILITARY

www.airinternational.com  |  61

X-2 ShinShin

in 2009, when MHI and Japanese engine 
manufacturer Ishikawajima-Harima Heavy 
Industries (IHI) were tasked by the Japanese 
government’s Acquisition, Technology and 
Logistics Agency (ATLA) to develop the 
ATD-X.

IHI is responsible for the development of 
the X-2’s twin XF5-1 afterburning turbofan 
engines, which have a three-stage, low-
pressure compressor and single-stage 
LP turbine, together with a six-stage, 
high-pressure compressor and single 
HP turbine. The engines installed on the 
fi rst (and so far, only) X-2 prototype have 
thrust-vectoring paddles incorporated into 
the exhaust nozzle.

Thrust is reportedly in the region of 
11,000lb in dry thrust and the engine is also 
being used to develop technologies for 
what IHI refers to as the Next Generation 
Hyper Slim Engine for the F-3 programme.

The general confi guration of the 
X-2 airframe itself is reminiscent of the 

Lockheed Martin F-22 Raptor, with widely 
spaced canted fi ns and engine intakes, 
provision for an internal weapons bay and a 
chined forward fuselage.

With a length of 14.2m (46ft 6in) and a 
wingspan of 9.1m (29ft 8in), the X-2 is smaller 
than either the Raptor or the likely F-3 
aircraft and it also has a large canopy, with an 
equipment bay behind the single pilot’s seat.

The design incorporates stealth 
technology, using composite, radar-
absorbing materials and careful shaping, 
similar to current fi fth-generation designs 
and it has a fi bre-optic fl ight control 
system. Around 220 Japanese defence 
companies are involved in the manufacture 
of the X-2, including Fuji Heavy Industries, 
which manufactured the wings and 
empennage and Kawasaki Heavy Industries, 
which was responsible for the forward 
fuselage and cockpit section.

Ube Industries is responsible for the 
radar-absorbing materials and NEC and 

Toshiba supply much of the avionics, 
sensors and communications systems.

Japan is also developing an active 
electronically scanned array (AESA) radar 
for the programme, which local reports 
suggest will be superior to other fi fth-
generation fi ghters, with the use of more 
advanced semiconductors and improved 
heat-resistant materials. A fact often 
overlooked is that Japan was the fi rst nation 
to introduce an AESA-equipped fi ghter to 
service in 1995, with the Mitsubishi J/APG-1 
radar fi tted to the F-2. This radar has since 
been upgraded to J/APG-2 confi guration 
and Mitsubishi is leading the development 
of the future radar for the F-3.

Development
Japan had previously been interested in 
the F-22 for its F-X programme, but US 
government restrictions on the export of the 
air superiority fi ghter ultimately resulted in the 
purchase of 42 F-35A Lighting IIs instead.
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The Raptor’s uncompromising approach 
to air dominance was reportedly the 
trigger for Japan to begin development 
of an air superiority fighter of its own, in 
time for the F-2 replacement at the end 
of the next decade. Aside from AESA radar 
technology, however, local industry would 
need to be upskilled in advance, and this 
in turn was the reason behind the ATD-
X/X-2.

As noted earlier, development of what 
would eventually become the X-2 began 
in 2009, and on March 28, 2012, MHI 
reported that it had begun assembly of a 
full-scale structural testing model of the 
aircraft, under contract to Japan’s Ministry 
of Defence.

At the Tobishima Plant of MHI’s Nagoya 
Aerospace Systems Works, in the Aichi 
Prefecture, the first rivet was ceremonially 
driven into a bulkhead that separates the 
fuel tank from the forward equipment 
bay in the mid-fuselage structure of the 
structural test article on that date, marking 
the beginning of the production phase of 
the programme.

After the ceremony, MHI noted: “The 
ATD prototype project was launched in 
the Japanese Fiscal Year 2009 in response 
to next-generation fighter development 
programmes in neighbouring countries. 
Through flight tests of advanced 
technologies relating to stealth and high 
manoeuvrability, the project aims at the 
empirical research of advanced fighter 
technologies and air defence systems that 
are capable of coping with the stealth 
fighters that may soon be deployed around 
Japan.”

At the time, the company said the 
programme was on track to produce a flight 
test model that would make its initial flight 
during 2014, with project completion set for 
the end of March 2017.

The first images of the new aircraft were 
released to Japanese media in August 2014, 
but few technical details were provided at 
that time. Resplendent in red and white 

markings, the first prototype (51-0001/001) 
was formally rolled out in a ceremony at the 
MHI plant at Komaki, adjacent to Nagoya 
airport in the Aichi Prefecture, on January 
28, 2016. At the time, Japan’s Ministry of 
Defence revealed the aircraft was planned 
to make its first flight from Nagoya in mid-
February.

The two-year programme delay has been 
reported by Japanese sources to be the 
result of “a number of issues”, including 
engine control software development.

Initial flight
In the event, the first flight did not occur 
until April 22, 2016, when 51-0001 lifted 
off from Nagoya’s runway at 08:47hrs local 
time and landed at the nearby JASDF Gifu 
Air Base just 26 minutes later, at 09:13hrs.

The X-2 was put through a series of 
tests during the short flight, including basic 
flight manoeuvres, climbs and descents. 
After landing, MHI said that the unnamed 
test pilot had reported the aircraft to be 
“extremely stable” in flight and declared the 
event a success.

The pilot, somewhat predictably, was 
reported to have said: “Control of the 
aircraft went exactly as in our simulator 
training sessions, and after piloting the 
aircraft I’m 100% positive the X-2 is 
magnificent and will meet the Ministry of 
Defence’s requirements.”

After the completion of the initial flight, 
Japan’s Defence Minister, Gen Nakatani, 
told reporters: “The maiden flight was 
significant to secure the necessary capability 
for a next-generation fighter jet. We can 
expect technological innovation in the 
aerospace industry, as well as application of 
that technology in different fields.”

Following its initial flight test period with 
the company, the single X-2 was initially 
due to be delivered to the JASDF for further 
testing in March 2017, but in November 
2016, Japan’s Defence Ministry indicated 
that it would conduct initial field testing on 
the aircraft beginning the same month.

This landing shot of the X-2 shows the 
configuration of the diamond-shaped 
engine inlets and the chine of the 
forward fuselage; features associated 
with fifth-generation aircraft designs. 
Ken Withers

X-2 ShinShin 51-0001 during its 
maiden flight from Nagoya to 
Gifu Air Base on April 22, 2016. 
Mitsubishi
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Japanese media reported that the 
campaign would focus on the evaluation of 
the X-2’s stealth qualities and that testing 
would continue until the end of the 2016 
financial year. In Japan, the financial year 
runs from April 1 to March 31 and therefore 
the campaign was due to conclude in 
March 2017.

A decision on whether to proceed with an 
indigenous fighter programme is anticipated 
at the end of the 2018 financial year (i.e. 
by March 31, 2019). At that time, a decision 
is also expected to be made on whether 
Japan will develop the new fighter alone 
or engage with one or more international 
partners. If the go-ahead is given for an 
indigenous fighter programme, the new 
aircraft is planned to enter serial production 
in 2027.

Future decisions
One important decision will be whether 
the cost of an indigenous Japanese fighter 
programme can be somewhat offset by 
export sales. It will be up to the government 
to decide whether it will allow the aspired-
to sixth-generation technology to be 

exported in the first instance, but if so, the 
new rules for arms exports introduced by 
the Abe government in 2014 will make this 
process easier to achieve.

In June 2016, the Japanese Ministry of 
Defence released a request for information to 
western fighter manufacturers, regarding the 
possibility of forming partnerships with local 
industry to pursue a replacement fighter for 
the 84 surviving Mitsubishi F-2 aircraft.

Lockheed Martin already has a close 
relationship with Japan’s defence industry 
(and in particular with MHI) through the 
F-2 programme, which used the F-16C 
Fighting Falcon as the reference design 
and, more recently, via the establishment 
of a F-35A Final Assembly and Check Out 
(FACO) facility at Nagoya. The FACO is 
operated by MHI with technical assistance 
from Lockheed Martin and US government 
oversight and is completing 38 of the 42 
F-35As on order for the JASDF.

Boeing is also reported to have shown 
interest in partnering local industry in 
Japan and has also recently been pushing 
an upgrade programme for the JASDF’s 
Mitsubishi-built F-15J Eagle fleet.

More recently, Japan’s Ministry of 
Defence announced that the UK Ministry of 
Defence signed an agreement in Tokyo with 
the ATLA in Tokyo in March this year. The 
agreement covers the sharing of advanced 
aircraft design information between the 
two countries, with an option to explore 
the possibility of co-development of a new 
fighter.

Given that there isn’t a current fighter 
design that meets the JASDF’s requirements 
for a future air superiority fighter and, even 
with export sales, developing a home-
grown fighter is an extremely expensive 
exercise, it would therefore appear that 
a partnership between a western fighter 
manufacturer and Japanese industry is the 
most likely outcome.

In much the same way that BAE Systems’ 
(then British Aerospace) Experimental 
Aircraft Programme of the 1980s developed 
a single prototype, which spurned the 
international Eurofighter Typhoon, Japan’s 
X-2 ShinShin could possibly be the 
forerunner of a sixth-generation fighter that 
also sees service with air forces other than 
the JASDF. AI
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Souped-up trainers, a crop 
duster and an experimental jet

Textron’s AT-6 Wolverine N630LA in a shelter 
at Holloman, quite possibly once used by F-15C 
Eagles assigned to the 49th Fighter Wing until 
1992 and F-117 Nighthawks between 1992 and 
2004. Ethan Wagner/US Air Force
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Mark Ayton spoke with US Air Force 
personnel responsible for planning and 

staging this summer’s light attack experiment 
held at Holloman Air Force Base, New Mexico

LIGHT ATTACK EXPERIMENT MILITARY

Mark Ayton spoke with US Air Force 

Souped-up trainers, a crop 
duster and an experimental jet

T
he US Department of Defense’s 
procurement system needs life-
saving heart surgery: there can 
be little doubt about that. Current 
major weapon system programmes 

for the US Air Force, like the Lockheed Martin 
F-35A Lightning II and the Boeing KC-46A 
Pegasus tanker are two, unfortunate, but 
shining examples. Somebody, somewhere in 
the gargantuan US Department of Defense has, 
perhaps, fi nally realised the costs of its current 
system to the United States, not just staggering 
in monetary terms but also those associated 
with slips in combat capability and ultimately 
mission success. So, what does this scenario 
have to do with a US Air Force experiment, 
staged this summer in New Mexico involving 
two souped-up trainers, a crop duster and an 
experimental jet?
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MILITARY LIGHT ATTACK EXPERIMENT

In short, an experiment with a new way 
of doing business driven by the overarching 
requirement to save money in procurement 
and combat operations.

Find capability, capacity and costs
The story of the light attack experiment 
started, this year at least, on March 8, when 
Chief of Sta�  of the US Air Force, General 
David Goldfein issued a memo stating the Air 

Force Strategic Development Planning and 
Experimentation (SDPE) O�  ce at Wright-
Patterson Air Force Base, Ohio, would lead a 
campaign directed at light attack capabilities.

At that point there was no team to lead the 
e� ort, so the SDPE and four major commands 
– Air Education Training Command, Air Force 
Materiel Command, Air Combat Command 
and Air Force Special Operations Command 
– had to go to work under direction of 

Goldfein’s memo, and form a team to stage 
what became the Light Attack Experiment.

Dr Ravi Penmetsa, SDPE’s light attack 
experiment lead, said the team’s fi rst task was 
to determine where the experiment would be 
conducted and what test range would be used: 
“Holloman Air Force Base provided optimal 
conditions with plenty of space available.”

This year’s event followed initial experiments 
started by previous Chief of Sta�  General Mark 

Airmen get a look at the Textron Scorpion at Holloman Air Force Base during the light attack experiment. Christopher Okula/US Air Force

Textron Aviation’s AT-6 Wolverine, N630LA, loaded 
with two 2.75-inch rocket pods, two HMP-400 
machine gun pods carrying 0.50-calibre machine 
guns, and an inert 25lb BDU-33 practice bomb over 
White Sands Missile Range, New Mexico. 
Ethan Wagner/US Air Force
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Walsh, previous Secretary of the Air Force 
Deborah Lee James, and Dr William LaPlante, 
former assistant secretary of the Air Force for 
acquisition. LaPlante was a strong supporter 
of experimentation activity and foresaw 
experimentation as one way the US Air Force 
could innovate faster.

General Goldfein is keen to introduce 
and regulate experimentation in the US Air 
Force, a policy that’s been helped by money 
allocated. According to Secretary of the 
Air Force Heather Wilson, the light attack 
experiment was a $6 million investment 
enabled by Congress in the 2016–2017 
National Defense Authorization Act, a bill that 
allows rapid authority to the military to do 
things di� erently. The o�  cial objective for the 
light attack experiment was to “qualitatively 
evaluate the feasibility and a� ordability of 
low-cost commercial aircraft to conduct a 
variety of air-to-ground missions in permissive 
operations”.

Heather Wilson said: “Our adversaries are 
modernising faster than we are, and it’s up to 
the United States Air Force to drive innovation 
so that they are surprised by just how powerful 
we are, how ready we are, for any fi ght, 
anytime, anywhere – and that means we have 
to think about things in new ways and identify 
new capabilities faster than we’ve done in the 
past. This drive to innovation to fi nd rapid and 
a� ordable solutions to the problems that we 
face on the battlefi eld is really about two things: 
it’s about what we’re looking at, and it’s about 
how we’re developing those capabilities.”

Activity conducted in 2016 was the latest, 
in a series of campaigns conducted under 
the broader operating and enabling concept 
dubbed OA-X (observation and attack-

experimental), originally established by Air 
Combat Command in 2008. Last year’s 
campaign did not involve any type of aircraft, 
but focused on sensors, communication 
systems, networking and weapons used for 
close air support, from which the light attack 
experiment was born.

According to SDPE lead for the light attack 
experiment, Dr Penmetsa: “OA-X pertains 
only to turboprop aircraft, but the Chief of 
Sta�  asked us to open up the aperture and 
look at what aircraft types are currently 
available to meet a light attack requirement. 
There is no US government programme of 
record for a light attack aircraft, and therefore 

no set of requirements, so the experiment 
was staged as a means to gather data about 
current types of aircraft suitable and available 
for light attack.”

General Goldfein’s March 8 memo asked 
the SDPE to establish an experiment plan and 
a method for its safe execution, using aircraft 
available o� -the-shelf, that involved the 
three major commands (MAJCOMs) that are 
most likely to operate a light attack aircraft. 
Consequently, the SDPE was required to 
work with each manufacturer on a one-on-
one basis, and set up individual experiments 
between the government and each of the four 
commercial o� -the-shelf types selected. 

Textron’s production-standard E530 Scorpion 
N532TX over White Sands Missile Range, New 
Mexico, during a sortie staged to determine 
the type’s handling and fl ying qualities. 
Christopher Okula/US Air Force

The A-29 Super Tucano releases a 
GBU-12 laser-guided bomb over 
White Sands Missile Range. Ethan 
Wagner/US Air Force

“We’re looking for new 
ways to do business, new 
ways to get ideas from 
the lab bench to the 
fl ight line faster.” 
Secretary of the Air Force, 
Heather Wilson
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Sierra Nevada Corporation-Embraer’s A-29 Super Tucano PT-ZNV 
loaded with two inert GBU-12 laser-guided bombs over White Sands 
Missile Range, New Mexico. Ethan Wagner/US Air Force 

The four types were Air Tractor and L3’s AT-
802L Longsword, Sierra Nevada Corporation 
and Embraer’s A-29 Super Tucano, and two 
from Textron Aviation; the AT-6 Wolverine and 
the E530 Scorpion jet.

Experiment selection
Despite being the lead organisation for the 
light attack experiment, contracting expertise 
needed to conduct the experiment was 
provided to the SDPE by the co-located Air 
Force Life Cycle Management Center (LCMC) 
at Wright-Patterson. Invitations to participate 
were issued to potential manufacturers by the 
LCMC, which also responded to all subsequent 
requests for information and executed Other 
Transaction Authority (OTA) agreements, with 
each of the participating contractors. Each 
ten-page OTA is a legally binding instrument 
between a manufacturer and the government 
that encourages collaboration and promotes 
innovation.

All proposals were submitted to the SDPE 
to ensure each proposal added value to 

the experiment when using government 
funding to pay for manufacturing assessment, 
airworthiness assessment, operators, range 
time and munitions, and provide a thorough 
evaluation. In total, the SDPE team comprised 
200 personnel from units around the Air Force 
including developmental and operational test 
pilots from Air Force Materiel Command and 
Air Combat Command respectively. Aircrew 
selected to fly in the experiment had to have 
1,000 flight hours in a fighter aircraft, previous 
instructor qualification and combat experience.

Within five months of General Goldfein 
giving the go-ahead for the experiment, 
the team was assembled and flight release 
for each type was signed off. Explaining the 
challenges of the five-month period, Dr 
Penmetsa said: “It was a challenge, because 
the US Department of Defense is not used to 
doing things that fast, so the experimentation 
office had to devise a way of speeding many 
processes up, and identify the associated risks 
and who was going to accept those risks.”

For the record, the light attack experiment 

required the Air Force test pilots to fly 
participant-provided, experiment-suitable 
aircraft in scenarios designed to highlight 
close air support, air interdiction, combat 
search and rescue and strike coordination 
and reconnaissance, and employment of 
weapons from the Air Force arsenal to assess 
the capabilities of each aircraft in traditional 
counter-land missions.

Explaining the experiment’s supporting 
objectives, Deputy Commander of the 
704th Test Group, Lieutenant Colonel 
Robert Odom said each aircraft type was 
required to demonstrate: an ability to find, 
fix, track and target; data link interoperability; 
weapons delivery and accuracy; flight manual 
predictions and that they are accurate to 
aircraft performance; flying and handling 
qualities; systems functionality; and observe 
aircraft suitability; and to determine the 
platform’s visual and aeroacoustics signatures.

Speaking at the experiment, General 
Goldfein said: “Working with industry, and 
building on the Combat Dragon series of tests, 
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we are determining whether a commercial 
off-the-shelf aircraft and sensor package can 
contribute to the coalition fight against violent 
extremism.”

Commander Air Combat Command, 
General James Holmes spoke about the merits 
of a light attack aircraft in combat air forces 
highlighting the ability to base such aircraft 
closer to the frontline, remain on station for 
longer, because of their types of engine and at 
lower operating cost.

To meet the requirements, the SDPE team 
had to devise a training plan for operational 
and developmental test aircrews.

Dr Penmetsa said: “There was no single 
AFI [Air Force Instruction] that listed how to 
do it; it was a new way of doing business 
that required a new way of training people. 
Air Force Instructions from all MAJCOMs 
were consulted. Representatives from 
Air Education Training Command, Air 
Combat Command and Air Force Special 
Operations Command devised the required 
training plan fairly quickly and the decision 

was made for Air Combat Command 
operational test pilots to fly most of the 
required missions. Consequently, Air 
Combat Command’s A3 [Director of Air 
and Space Operations] was designated the 
authority to release a training plan for the 
experiment aircrews.

“The result was a robust training plan that 
involved a series of missions of increasing 
complexity. By the time the experiment 
started, all of the test pilots and aircrew 
were trained to execute the experiment 
missions.

Air Force Special Operations Command 
also provided an unimproved surface site 
at Cannon Air Force Base in northern New 
Mexico, which was used to collect additional 
data.”

Concurrent with work on the training plan, 
LCMC’s Airworthiness Directorate conducted 
engineering reviews using a process 
devised by its own staff to assess safety and 
airworthiness risks for each participating 
aircraft. Risk assessment was based on 

information provided by each manufacturer 
and an approved flight envelope was decided 
upon for each type.

All aircrew training was undertaken 
type-by-type at Holloman comprising two 
weeks for the AT-6 Wolverine and A-29 
Super Tucano (the first types to arrive), 
followed by a week for the E530 Scorpion 
and AT-802L Longsword. Scorpion and the 
Longsword were both classed as prototype 
platforms, consequently they were only 
flown by Air Force Materiel Command 
developmental test pilots, and always with 
a contractor pilot as part of the aircrew. No 
operational test pilots flew the Scorpion or 
the Longsword.

Flight operations
The 704th Test Group and 586th Flight Test 
Squadron, both resident at Holloman, had 
responsibility for day-to-day operations and 
execution of the daily flight schedule, collecting 
data and conducting all the necessary 
assessments. Dr Penmetsa said the experiment 
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did not set specifi c requirements, but used a set 
of directives designed to determine each type’s 
e� ectiveness and to measure performance; 
“The experiment was not a comparison between 
each platform, but a determination of what 
each platform could, and could not do, and 
whether there were any particular issues with 
that platform.”

In order to determine how each type could 
fi nd, fi x, and attack di� erent types of target, 
how the sensor systems, communication 
systems and data links performed, the team 
designed a series of combat scenarios that 
involved working with a JTAC (Joint Terminal 
Air Controller) and employing weapons against 
targets on the ranges. Dr Penmetsa explained: 
“We wanted to explore the use of each type’s 
gun, precision-guided munitions, guided and 
unguided rockets, and expended enough 
weapons to determine how many hit the target 

and how di�  cult it was to guide the weapon, 
using buddy lasing, to the target.”

Two ranges were used, one operated by 
Holloman and the nearby White Sands Missile 
range. Some targets were scored manually, some 
scores were based on cockpit recordings; the 
remainder used a range-specifi c scoring system.

Sorties were fl own each day, on most 
days, two, sometimes three, each lasting 60 
to 90 minutes. Night-time close air support 
sorties were fl own to determine night vision 
compatibility of each aircraft. Commenting 
on the fl ight schedule, Dr Penmetsa said: 
“The AT-6 and A-29 fl ew two sorties each 
day for fi ve weeks [this includes the weeks 
devoted to pilot training] with 
barely any missions lost due to 
maintenance. The only sorties 
cancelled were caused by 
thunderstorms.”

BELOW: Sierra Nevada Corporation personnel load 
0.50-calibre rounds into the internal machine gun 
magazines. SSgt Stacy Jonsgaard/US Air Force

The aircrews performed 586 test points 
during two weeks of fl ying.

Data, reports and decisions
Data collected on each aircraft type was 
used to compile a report in the weeks after 
the experiment for distribution to Air Force 
leadership. Each report provided a detailed 
overview of the platform, its e� ectiveness 
and performance measured against the 
prerequisite supporting objectives of the 
experiment, plus aircrew perspectives on what 
they saw, how they were able to execute each 
mission, and any concerns they had. Interim 
reports were issued in early October followed 

by fi nal reports by the end of the year. 
Each manufacturer received the interim 
and fi nal reports on its aircraft.

The amount of data provided for 
an aircraft by its manufacturer in 
response to an o�  cial request for 

Sierra Nevada Corporation personnel load an 
inert GBU-12 laser-guided bomb on to the A-29 
for a load demonstration at Holloman. SSgt 
Stacy Jonsgaard/US Air Force
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get capabilities to airmen who need them today 
and can’t wait two or three years for a normal 
acquisition process in the way that in the past 
have been forced to do things.

“We want to meet the demands of more 
permissive environments at lower cost; we 
want to develop capabilities for new test 
environments and use this experiment to 
evaluate the military utility of these kinds of 
aircraft and manufacturing feasibility of these 
kinds of aircraft. The empirical data that we 
gather from this experiment will tell us whether 
this will take us to the next step, to what we 
call a combat experiment and whether these 
airplanes are ready for that.”

The Air Force later confi rmed that a combat 
experiment will take place sometime next year. 
AI

proposal traditionally issued by the Air Force 
was dwarfed by the amount generated for 
each type by the experiment. That’s a game-
changer for the Air Force. If a programme 
of record is put in place for a light attack 
aircraft, data about manufacturing, cost, 
production rates, capability, any shortfalls 
and any risks is already to hand, which 
should help Air Force leadership defi ne a 
requirement in the future.

In his January report titled ‘Restoring 
American Power’, Senator John McCain, chair 
of the Senate Armed Services Committee and 
a strong advocate of the light attack concept, 
proposed acquiring 300 low-cost, light-attack 
fi ghters that would require minimal work to 
develop. He released the following statement: 
“The light attack experiment at Holloman Air 
Force Base, New Mexico, provides an example 
for how rapid acquisition and experimentation 
can help our military procure the needed 
capabilities more quickly, more e�  ciently, 
and more a� ordably than we have in the past. 
Our adversaries are modernising to deploy 
future capabilities aimed at eroding the US 
military advantage – and reversing that trend 
will require a new, innovative approach to 
acquisition and procurement. The light attack 
aircraft will be an integral part of building our 
military capacity to combat current threats, 
and this experiment is a new model for 
quickly getting our warfi ghters the capabilities 
they need to bring the fi ght to the enemy. The 
Senate Armed Services Committee has been 

supportive as well and included $1.2 billion in 
authorised spending for the programme in the 
National Defense Authorization Act for Fiscal 
Year 2018.”

General Holmes said Air Combat 
Command could use them to train tactical 
air control parties and to support manoeuvre 
unit training with the US Army, both at a 
much lower cost per fl ying hour and still 
work through all the close air support 
procedures: “It’s a capability, we think, would 
let us continue to fi ght violent extremist 
organisations at a cheaper cost in a fi scal 
environment where every dollar counts.”

Secretary of the Air Force Heather Wilson 
said: “We’re looking for new ways to do 
business, new ways to get ideas from the lab 
bench to the fl ight line faster, new ways to 

ABOVE: Secretary of the Air Force Heather Wilson tours the AT-802 Longsword with members from the Air 
Tractor and L3 team. Airman 1st Class Alexis Docherty/US Air Force
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Riccardo Niccoli reports on the new 
HH-101A of the Italian Air Force

C
ervia is the home base of the 
15° Stormo (15 Wing) of the 
Aeronautica Militare (Italian 
Air Force) and, since 2015, it 
has also been the home of the 

newest version of the Leonardo (formerly 
AgustaWestland) AW101 helicopter, the 
HH-101A Caesar.

To fi nd out more, AIR International met 
Colonel Giuseppe Massimetti, commander 
of 15° Stormo, who was also closely involved 
in the Caesar programme during his previous 
assignments with the Air Sta�  in Rome. 

The Caesar programme began in 2005, 
when the need was realised for a new 
helicopter, mainly dedicated to personnel 
recovery (PR) and special operations support 
(SOS) missions. In 2008-2009 the Elicottero 

Pesante Aeronautica Militare (EPAM or Air 
Force Heavy Helicopter) programme was 
prepared, and in late 2010, a contract was 
signed with AgustaWestland (as it was then 
known) for the acquisition of 12 HH-101As, 
plus an option for three more. 

Delivery
The fi rst of these (MM.81864/15-01, UK serial 
ZR352) carried out its maiden fl ight at Yeovil, 
Somerset, on January 24, 2014. The fi rst 
helicopter to be assigned to 15° Stormo was 
MM.81866/15-03, which arrived at Cervia in 
June 2015, and was o�  cially delivered on 
July 9, 2015.

Col Massimetti said: “The HH-101 is 
a development of the AW101, in service 
mainly with the Italian Navy and with the 

Royal Navy but it is much more advanced, 
as it is based on a later model which 
originated [with] the international platform, 
based on what AgustaWestland realised for 
the US-101 programme.

“The Caesar is equipped with more 
powerful engines, three General Electric CT7-
8E turbines, delivering 1,884kW [2,526shp] at 
take-o�  and 1,522kW [2,041shp] in maximum 
continuous power, that allow a maximum 
speed of 150kts [277km/h] and a cruise speed 
of 140kts [259km/h]. In addition, it boasts a 
more advanced glass cockpit and avionics, 
three positions for the armament, and BERP 
III blades for the main rotor, that improve the 
fl ying qualities, but also make landing safer 
in ‘brown out’ conditions. The HH-101 is very 
similar to the AW101 ordered by Norway. 
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That, however, is a helicopter mainly destined 
for SAR missions, and it doesn’t have combat 
capabilities.”

Confi guration
The fi rst six helicopters in the contract, 
all delivered, are in ‘Mission Basic Plus’ 
confi guration, and they lack the most 
advanced part of the electronic warfare suite, 
which is still undergoing development and 
validation activities. The following six machines 
included in the contract will be in the fi nal 
confi guration, called ‘Mission Enhanced’, 
which will be retrofi tted to the fi rst six 
helicopters. 

The deliveries were initially planned to be 
completed by 2017, but it is now likely that the 
completion date will be moved, as the fi rst 

helicopter of the second batch is expected 
to be delivered in the third quarter of 2018. 
This is for budgetary reasons, but also to 
allow fl ight tests to be fully completed on 
the systems. The helicopter in Mission Basic 
Plus confi guration is already able to use self-
defence and armament systems, which were 
both validated during a fl ight test campaign. 

Interestingly, the stern weapon is not 
fi tted to the rear ramp, as in other aircraft 
of the same category. Instead it hangs from 
the helicopter boom; it is stowed above the 
ramp, and can be lowered when needed. 
This solution allows for easy embarkation of 
di� erent vehicles types (such as quads and 
Land Rovers) without the limits imposed by the 
presence of a weapon fi tted to the ramp, and 
results in no need to dismount the weapon. 

At present, the Caesar’s self-defence 
armament is formed by the Dillon/Leonardo 
M134D Gatling gun, with six revolving 
barrels of 7.62mm calibre. It can be fi tted in 
three positions: at the rear and at the two 
side windows. In addition, the helicopter is 
equipped with a Trakka searchlight, primary and 
emergency winches and fast rope attachments. 

Mission systems
The HH-101 boasts several mission systems 
that allow it to e� ectively operate in a non-
permissive environment and in all weathers. 
It has a Leonardo T200 Gabbiano radar, an 
X-band system with inverse synthetic aperture 
radar capability, and suitable for a wide series 
of tasks. There is also a FLIR Systems Star 
Safi re HD forward-looking electro-optical/

The third HH-101A 
delivered to 15° Stormo 
on take-o�  from Cervia 
Air Base. A Mino via 
Riccardo Niccoli
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infrared sensors (the same as fi tted to the 
HH-139A helicopter) – shortly this will be 
replaced by the 380 HD model. On the nose, 
there is a Leonardo LOAM Obstacle Warning 
System. The self-defence suite includes a 
Leonardo ALR-60 MILDSII system, equipped 
with six cha�  and fl are launchers, two 
Elbit-Elettronica ELT-572 directional infrared 
countermeasures systems, an Elettronica 
Virgilius integrated electronic support 
measures/countermeasures/radar warning 
receiver, and an L3 Communications Vortex 
Satcom Modem system. The latter exchanges 
data and images with other platforms, such 
as land forces and Predator UAS.

The glass cockpit, designed by Leonardo 
in cooperation with Rockwell Collins, is 
dominated by fi ve big colour liquid crystal 
multifunction displays, each 10 x 8 inches 
in size (254 x 203mm). The avionics suite 
includes a four-axis automatic fl ight control 
system, a tra�  c collision avoidance system, 
a helicopter terrain awareness system, 
a TETRA radio communications system, 
and satellite communications with crypto 
modes. 

The crew seats are armoured and the 
gunner positions are equipped with ballistic 
protection. The HH-101 cargo cabin is wide, 
and allows for the embarkation of up to 20 
equipped soldiers or, in medevac missions, up 
to 12 stretchers plus medical and paramedic 
personnel. The internal confi guration is 
modular and can be changed according to 
the mission. It can accommodate an AR-90 
Land Rover, or a Zodiac raft and a special 
forces team formed by eight or more people. 
The Caesar has an empty weight of 5,500kg 
(12,114lb) and a maximum take-o�  weight of 
15,600kg (34,361lb).

Projection capability
The contract for the Caesars includes 
integrated technical and logistics support 
provided by Leonardo during the fi rst fi ve 
years of operations and direct support during 
the fi rst year of the contract, including on-
the-job training for 15° Stormo technical 
personnel. The Caesar was designed with 
a projection capability, the wing needs 
to have complete technical autonomy 
in the fi eld. Beyond the fi rst and second 
level maintenance, it will be 6° Reparto 
Manutenzione Elicotteri (6° RME, or Helicopter 
Maintenance Unit) at Pratica di Mare that will 
manage the fl eet, especially the depot level 
activity. The helicopters have been designed 
to fl y about 300 hours per year. 

When it comes to projection, it is 
interesting to note that three mobile soft 
shelters arrived at Cervia, complete with a 
power unit and an air conditioning system. 
These are necessary to house some of the 
helicopters at the home base, but they are 
also fundamental in case of deployments 
to overseas operational theatres. In the 
future, it is possible that more shelters of 
this type will be purchased. Also, in terms 
of projection, 15° Stormo has ‘Fly Away’ kits, 
which include all the equipment and spare 
parts necessary for a deployment made at 
short notice. The HH-101 is also equipped 
with an Air Transportability Kit. Thanks to 
some modifi cations (such as the removal of 
the main rotor blades), the helicopter can 
be transported inside an aircraft of the C-17 
category. Col Massimetti explained: “A large 
part of the resources in the contract have 
been dedicated just to logistic support, to 
make this helicopter fully operational and 
projectable.”

Training programme
To fi nd out more about the training activities 
that will go alongside the new helicopter, 
AIR International spoke with Major R Verner, 
former Commander of the 81° Centro 
Addestramento Equipaggi (CAE, or Aircrew 
Training Centre), the only unit that currently 
operates the Caesar.

Maj Verner says: “The fi rst training activities 
were carried out at Cervia by AgustaWestland, 
between July 2015 and January 2016, when 
eight pilots and 20 fl ight engineers (coming 
from the 15° and the 9° Stormo) were qualifi ed 
on the type. The course was quite basic, 
concerning only the handling, thus take-o� s, 
landings and circuits, for about 20 hours for 
each pilot. Four pilots then underwent another 
training phase to qualify as instructors. They 
fl ew from the left seat, while the instructor 
pilot was on the right, simulating a student 
under training.”

In January 2016, 81° CAE started to develop 
a plan for the operational use of the HH-101 
(implementation plan) and a training course 
(conversion plan) before starting the fi rst 
transition course, which began in summer 
2016. This fi rst course was also a kind of test, 
to check if what had been studied was suitable 
for pilots’ needs and the possibilities. This 
course was structured around 100 fl ying hours 
to give personnel not only the transition onto 
the type, but also training in the di� erent types 
of missions assigned to the Caesar. Structure 
of the course will continue to be checked and 
updated to best respond to the needs of the 
Aeronautica Militare.  

The implementation plan will develop 
gradually. The fi rst phase aims to reach a 
capability in the search and rescue (SAR) 
activity at national level; then it will be time 

ABOVE: An HH-101A in the hover during an evening training mission. Note the forward-looking infrared, the LOAM, self-defence sensors, and the in-fl ight refuelling probe. 
RIGHT: Hovering while training with a stretcher for SAR operations. The HH-101A is already operational in this role. 
BOTTOM RIGHT: The Caesar has been designed with three positions for self-defence weapons including the M134D 7.62mm gun in the side window. All Riccardo Niccoli
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to work in the fi eld of Combat SAR and PR. 
Finally, in the last phase, it will be the turn 
of special operations activity. The initial 
operational capability (IOC) of the HH-101A 
was reached in the fourth quarter of 2017. On 
February 25, 2016, the Aeronautica Militare 
declared a limited operational capability in 
the areas of personnel and loads transport, 
slow mover interception and transport of 
contaminated patients, thanks to the special 
equipment that is already in use on the C-130J 
and KC-767A transports. 

Maj Verner said: “The HH-101 is absolutely 
an excellent helicopter. I have fl ying 
experiences with the HH-3F Pelican and 

the HH-139A, and for me [the HH-101A] 
is a positive comeback to the Pelican in 
terms of dimensions, large cockpit and 
cabin areas, but also in some aspects of 
the fl ying qualities. The avionics are, of 
course, advanced. The Caesar is a highly 
manoeuvrable and performing machine, and 
it gives the pilot the ability to fl y with three 
engines. This is important not just [because 
of] the pure power aspect, but because if 
there are problems with one engine, the 
pilot knows he or she can count on two 
more very powerful engines. This is not 
negligible. The HH-101 shows great fl exibility, 
thanks to di� erent solutions for the internal 

confi guration and for the armament. It 
responds very well to all the needs.”

Compatibility
One of the most important features of the 
Caesar is the complete compatibility of its 
glass cockpit with the AVS-9 night vision 
goggles in use at 15° Stormo. Another 
important aspect comes from its ability to 
in-fl ight refuel, thanks to a fi xed probe that can 
be fi tted to the right side of the fuselage. 

Maj Verner said: “It is a relatively simple 
system to mount and dismount. It will not 
always be necessary, so we will mount it only 
when required by training or operational 
activities.” The HH-101’s endurance on internal 
fuel tanks [5,135 litres/1,129 gallons] is close to 
fi ve hours.

In 2016, 15° Stormo, together with a team 
from the Reparto Sperimentale Volo (Test 
Wing) and personnel from Leonardo certifi ed 
all the on-board equipment for the HH-101A 
in an operational test and evaluation phase 
that included activity at home, mainly at 
Pratica di Mare and at the ranges in Sardinia. 
Full operational capability of the Mission 
Enhanced version of the Caesar should 
be reached by 2018. In the meantime, the 
HH-101A has also been used in a number of 
exercises, including Vega 2017 in October, and 
in PR missions on the ranges in Sardinia. 

With the HH-101A, the Aeronautica 
Militare is making a real jump ahead in the 
fi elds of CSAR, PR and SOS. The Caesar is 
designed for these missions, and it will be a 
strong candidate in any future international 
contests issued by air forces that need to 
introduce a state-of-the-art CSAR/SOS 
helicopter into service, and fi ll a gap in 
those special mission sectors. AI
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T
radewind Aviation is one of the 
more unusual airline operations 
to be found in the United States. 
Certifi ed as an air operator by the 
FAA to Part 135 of the US Federal 

Aviation Regulations, Tradewind basically 
has to conform to all the operational and 
maintenance safety standards required 
of operators of large commercial aircraft 
which are certifi ed to Part 121 requirements. 
But its Part 135 certifi cation means the 
Connecticut-headquartered carrier can’t 
fl y more than nine passengers on any of 
its many scheduled services or its frequent 
whole-aircraft charter fl ights.

However, Eric Zipkin, Tradewind Aviation’s 
founder and president, who runs the 
operational side of the company (founding 
member David Zipkin, Eric’s brother, handles 
Tradewind’s business development), stresses 
the carrier is not merely a scheduled-charter 
or shared-charter service. “We are indeed 
an o�  cial scheduled carrier – we can post 
and advertise [scheduled service to] any 
destinations we want, with no restrictions,” 
he told AIR International. “We are subject to 
increased scrutiny from the FAA on a safety 
basis, basically to the same level as Part 121 
[oversight] and from a DOT (Department 
of Transportation) consumer-protection 

standpoint. All that said, the service [level] 
we provide is a shared-charter experience, 
per seat.”

What he means is that, constrained as it is 
to operating fl ights with no more than nine 
passengers, Tradewind Aviation’s short-
haul scheduled and charter services must 
of necessity charge individual customers 
and small groups premium fares – at price 
levels which would shock the average 
cost-conscious airline traveller. But for 
those very high fares and high charter rates 
Tradewind Aviation’s passengers receive a 
premium standard of service the average air 
traveller can only dream of.

Tailwinds for Tradewind

All photos Tradewind Aviation
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Tailwinds for Tradewind
Tradewind Aviation has seen strong success in operating nine-
seat Pilatus PC-12s on scheduled services and charter fl ights 
in the Northeastern United States and in the Caribbean and is 
continuing to grow apace, Chris Kjelgaard discovers

For a start, Tradewind is dedicated to 
making sure its high-paying passengers get 
to their destinations as soon as is humanly 
possible, even when its fl ight schedule – 
like those of all the other airlines operating 
in the same areas of the United States or 
Caribbean – is impacted by bad weather.

Today, Tradewind operates 18 Pilatus PC-
12s, aircraft which are fast, o� er low cabin 
noise, have modern avionics and systems 
and are “extremely reliable”, according to 
Eric Zipkin. Each of Tradewind’s PC-12s 
operates about 1,000 fl ight hours a year, 

a level that, although “for this class of 
aircraft [it] represents pretty high utilisation,” 
is insignifi cant compared to the 3,500-
4,000hr large commercial aircraft typically 
fl y annually. But while one might think 
Tradewind Aviation would have di�  culty 
making money operating aircraft at such 
a low utilisation rate, the opposite is true, 
according to Eric Zipkin: the low utilisation 
rate is ideal for the company’s premium-fare, 
premium-service business.

Margin, not volume
“Our business is always one of margin, not of 
volume – we make enough money fl ying at 
peak times and on good routes that it allows 
us to dedicate all our corporate resources to 
our customers,” said Eric Zipkin. For instance, 
should severe weather on a Friday or Sunday 
impact Tradewind’s scheduled departure 
times on its busy summer-weekend 
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scheduled ‘Shuttle’ services between White 
Plains Airport near New York City and the 
chic resort islands of Nantucket and Martha’s 
Vineyard off the coast of Massachusetts, “We 
will try to get our customers [there] all tonight 
and even tomorrow morning. Our customers 
are paying for that product – absolute 
reliability.” In comparison, according to Zipkin, 
ordinary airlines would eventually cancel their 
weather-impacted flights on those routes 
and reschedule their aircraft to operate other 
services instead, leaving many passengers in 
the lurch.

Another reason Tradewind Aviation’s 
customers are happy to pay the high fares 
it sets is that they aren’t subjected to the 
time-intensive, anxiety-producing and 
occasionally personally degrading process 
of having to undergo commercial-airport 
security screening by the US Transportation 
Security Administration. Tradewind’s 
passengers do indeed receive TSA-
approved security screening, but because 
on all its Northeast US flights the carrier 
operates only from fixed base operator 
(FBO) facilities serving business-aviation 
operators, no large crowds of people need 
screening and so the screening process is 
much quicker, easier and more relaxing to 
negotiate.

At Luis Muñoz Marin International Airport 
(IATA code SJU) serving Puerto Rico’s 
capital San Juan, the one major US airport 
where Tradewind Aviation does operate 
from an airline terminal rather than an FBO, 
the carrier has a special arrangement to 
make sure its customers aren’t subjected 
to routine, airline-style mass TSA security 
screening. At SJU, Tradewind’s main 
Caribbean base, most of its passengers 
connect to its intra-Caribbean services – 
which mainly focus on serving chic resort 
islands such as Saint Barthélemy and Nevis 
– from mainline flights. They check in at 
Tradewind’s counter in Terminal A and then 
they go to the carrier’s private lounge there 
to relax, after which they enplane on a “non-
sterile” security basis. “We are [located] in 
the terminal, but we have a carve-out in the 
terminal for our operations,” said Eric Zipkin. 
“If somebody did do something untoward,” 
security-wise, “plenty of [Tradewind’s] people 
would be aware of it and would take action 
immediately.”

Recipe for success
Tradewind Aviation’s focus on offering high, 
personalised service levels and getting its 
scheduled-service and charter passengers 
to their destinations whatever the weather 
challenges involved has proved to be a recipe 
for success ever since Eric and David Zipkin 
founded the company in New York shortly 
after the 11 September 2001 terrorist attacks 
on New York’s World Trade Center. “A lot of 
people thought it was an inauspicious time” 
to launch, “but it turned out very good for us,” 
for two reasons, said Eric Zipkin.

First is that “the tight insurance market 
pushed us into turbine aircraft” immediately, 
so the company started up operations with a 
Cessna 208 Caravan, which allowed Tradewind 
to offer reliable service using a robust, relatively 
comfortable aircraft. Second was that “the 
commercial-airline experience had degraded 
so much that what we were offering” – 
personalized air service, operated from FBOs 
– “was very much in need. Even before 9/11, 
we had identified the fact that quality of service 
and the quality of aircraft out there provided 
a great opportunity to bring large-aircraft 
standards into Part 135 operations.”

Eric Zipkin was Tradewind’s first pilot and 
in addition to operating the fledgling carrier’s 

flights he answered the company’s phone 
and took bookings for its services. Tradewind 
Aviation began its growth curve with Cessna 
Caravans and Beech 200 King Airs, but 
an individual who owned a Pilatus PC-12 
approached the company in 2003 and asked 
Tradewind to manage the aircraft as a revenue-
earning asset. “That was a serendipitous event 
for us,” said Eric Zipkin: Tradewind promptly 
put the aircraft into service.

Although by 2006 Tradewind was still 
adding more Caravans, it decided that year 
to stop operating King Airs and to try to add 
more PC-12s instead. The PC-12 was ideal 
for Tradewind’s operation because its STOL 
capabilities allowed the PC-12 to operate 
from short runways at destinations such as 
such Saint Barth, Fishers Island, Provincetown 
and Chatham in Massachusetts. Additionally, 
the PC-12’s pressured cabin and fast cruising 
speed made it much more suitable than the 
Caravan for operating Tradewind’s charter and 
scheduled flights in the Northeastern United 
States, where poor weather frequently impacts 
small-aircraft operations and can make 
low-altitude flights by unpressurised aircraft 
uncomfortable and unpleasant for passengers.

However, one barrier to Tradewind 
acquiring more PC-12s to replace its 
unpressurized-cabin Caravans “was airframe 
availability – we couldn’t get enough PC-12s 
for the price we needed” to remain profitable, 
said Eric Zipkin. But gradually that changed, 
as further PC-12 owners asked Tradewind 
to manage their aircraft for them and as 
more well-priced PC-12s became available, 
after having accumulated several thousand 
flight hours. PC-12 values show “a very steep 
depreciation curve over the first 2,000 hours”, 
he explained. As a result, by 2013 Tradewind 
was able to dispose of its last Cessna Caravan 
and use only PC-12s for its short-haul flights.

Today Tradewind Aviation operates 18 PC-
12s, 11 of which it owns and seven of which 
it manages and operates as revenue-earning 
assets for their owners. The lowest-time PC-12 
it has inducted to date was an 18-month-old 
aircraft with 350hr flying time. The highest-
time aircraft inducted to date was a PC-12 
with 21,000hr accumulated, but this aircraft 
came to Tradewind “after receiving a new lease 
of life”, the carrier leasing it from a company 
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which buys PC-12s as they reach the 20,000hr 
life milestone at which Pilatus mandates a 
very major inspection. At that point the leasing 
company puts its PC-12s through a life-
extension programme which gives the aircraft 
unlimited additional service life.

Tradewind Aviation’s operation
Tradewind Aviation operates year-round 
scheduled short-haul services both in the 
Northeastern UNITED STATES and in the 
Caribbean, as well as charter flights in both 
regions. (Eric Zipkin notes that many of 
Tradewind’s scheduled-service customers 
also charter its aircraft for business flying.) 
Under aircraft-management deals, Tradewind 
Aviation now also operates three Cessna 
Citation CJ3 medium-range business jets 
which it deploys year-round on whole-aircraft 
charters, many of which see the aircraft flying 
to Florida and the Caribbean from large cities 
in the US Northeast.

However, most of the carrier’s business 
is seasonal – in a profitably complementary 
way – because some of its highest-demand 
scheduled services in the Northeastern United 
States, its PC-12 ‘Shuttle’ flights between 
White Plains and Massachusetts resort 
destinations, operate only during the summer 
months. The same goes for some of its PC-12 
charter flying, which links the New York-area 
airports of Teterboro and White Plains with 
those same Massachusetts destinations. 
(Tradewind also operates some seasonal 
schedules and charters in winter in the US 
Northeast, to skiing resorts such as Stowe in 
Vermont.)

The seasonal natures of its two different 
PC-12 operations helps Tradewind because, 
while it operates year-round services in the 
Caribbean linking San Juan, Saint Barth, 
Anguilla, Nevis and Saint Kitts, it only bases 
two PC-12s at San Juan in the summer. In 
those months almost all its PC-12s are flying 
on its busy services in the US Northeast. 
In winter, however, when Tradewind’s 
Northeastern United States operation 
contracts to a core White Plains-Boston 
Logan scheduled service and charter work 
from its two main New York-area airports and 
from the Boston-area Logan International 
Airport and Hanscom Field, the carrier 

transfers six or seven PC-12s to San Juan. 
These aircraft help service with scheduled 
flights and charters the peak Caribbean 
winter-tourism market at Tradewind’s island-
resort destinations.

So robust are some of Tradewind’s summer- 
and winter-peak scheduled-service routes 
nowadays at peak weekend times – particularly 
to Nantucket, Martha’s Vineyard and Saint 
Barth – that the carrier automatically builds 
into its schedule an additional two or three 
flights, all at the same departure time, said 
David Zipkin, noting that the carrier operates as 
many as 30 flights on peak days to Nantucket 
from Teterboro and White Plains.

The carrier watches the bookings on 
each peak-period scheduled flight carefully 
and once a flight gets to five passengers 
Tradewind introduces another “section” – an 
additional aircraft operating under the same 
flight number, which it is allowed to do on 
US domestic flights – to accommodate 
the expected additional passenger load. 
Tradewind does the same for its peak-period 
Caribbean flights from San Juan, but because 
these are international flights it has to allocate 
a new flight number to each additional aircraft 
it puts on the schedule, even if the departure 
time remains the same.

So personal and high-quality is Tradewind’s 
customer service that it runs an automated 
wait list for passengers wanting to fly at 
peak times. “We let people book a fight at an 
alternate time and we automatically e-mail 
them when a seat opens up on their preferred 
flight, so they can book it,” said David Zipkin. 
“It creates a domino effect of seats opening 
up for other wait users. We don’t charge for 
changes: if you’re running late, you can move 

from [a] 3:00pm to 4:00pm [flight]. We may 
have 100 changes in a manifest, right up until 
the last minute.”

Business development
Exciting times lie ahead for Tradewind 
Aviation. To boost its presence at San Juan, 
the company is negotiating a series of 
interline agreements with major carriers 
serving San Juan from Northern and Latin 
America, so its high-paying customers’ 
bags can be checked through to their final 
destinations and they don’t need to pick them 
up from the baggage belts at Luis Muñoz 
Marin. Tradewind signed its first interline deal 
with United Airlines, at San Juan, Puerto Rico 
in late October on United’s flights linking 
San Juan with Washington Dulles, Newark, 
Chicago O’Hare and Houston Intercontinental 
airports. David Zipkin has been busy 
negotiating similar deals with American, Delta, 
JetBlue (San Juan’s biggest airline tenant), 
Avianca, Copa Airlines and Iberia.

Tradewind also sees opportunities for 
growth by adding more business and leisure 
destinations to its scheduled-service network 
in the Northeastern United States, down the 
Eastern Seaboard and perhaps elsewhere 
in the nation. “Airlines don’t do short-range 
very well [in the United States], and definitely 
not for high-end service,” said David Zipkin. 
“So we see great opportunities in general 
in certain short-range markets throughout 
the country.” But Tradewind doesn’t want to 
grow too quickly. “We’ve had a great deal of 
success growing organically and a little bit of 
experience growing too fast. Overall, we’re all 
about growing methodically and profitably.” 
AI
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A 1st Fighter Wing F-22 pilot 
and crew chief prepare to 
launch a jet for take-o�  at 
Langley. MSgt Benjamin Wilson/
US Air Force
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Mark Ayton learns about the F-22 Raptor with the 1st Fighter Wing at Langley Air Force Base, Virginia

F-22
Mark Ayton learns about the F-22 Raptor with the 1st Fighter Wing at Langley Air Force Base, Virginia

The Quarterback

W
atching an F-22 pilot work through 
his pre-fl ight checks at Langley 
Air Force Base, one gets an 
appreciation of how the fi fth-
generation superfi ghter looks up 

close and the sound of the two Pratt & Whitney 
F119 turbofan engines when running. Valued at 
$143 million and with the appearance of a fi ghting 
machine created for a farfetched Hollywood 
fi lm, the F-22 looks every bit the superfi ghter 
that provides America with a capability advantage 
currently unmatched by any potential aggressor. 
Often dubbed the silver bullet, the F-22 Raptors 
serving with four US Air Force fi ghter wings were 
all born and raised in Cobb County, Georgia: more 
specifi cally at Air Force Plant No.6, the huge aircraft 
production facility at Marietta run by Lockheed 
Martin. Perhaps more famous for its C-130 
Hercules assembly line which has been in constant 
production for 63 years, the last F-22 Raptor, serial 
number 10-4195, rolled out of the Marietta facility 
on December 13, 2011.

Many of the Block 30 and Block 35 F-22s built in 
the fi nal production lot are assigned to the 1st and 
192nd Fighter Wings based at Langley. The 192nd is 
an associate unit from Virginia’s Air National Guard.

Fighting First
Col Pete Fesler was the 1st Fighter Wing 
Commander until late June. An experienced F-15C 
Eagle and F-22 command pilot, Col Fesler has over 
2,100 hours of fl ight time in his log book.

Speaking with AIR International at Langley, Col 
Fesler provided some insight to F-22 operations at 
the base.

Langley-based F-22s fl own by the 27th Fighter 
Squadron were the fi rst to see combat in the 
autumn of 2014 at the beginning of Operation 
Inherent Resolve and F-22s have been deployed in 
support of this campaign ever since. Langley’s latest 
rotation to the Middle East ended in October, when 
12 aircraft returned to Langley via RAF Lakenheath 
in the UK. During the six-month deployment, the 
F-22s continued to participate in the coalition air 
o� ensive against ISIS in Iraq and Syria undertaking a 
mix of deliberate pre-planned strikes and dynamic 
targeting strikes using 1,000lb GBU-32 JDAMs and 
250lb GBU-39s.

According to Col Fesler, the unique capability 
of the F-22 makes it ideally suited for the 
quarterback mission: “We are frequently involved 
in large strike packages helping other aircraft 
work through the threats.”
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Combat operations over Syria present all 
coalition pilots with a unique situation: they 
are involved in a civil war, against a portion 
of the counter-regime forces; the Syrian 
Air Force remains active; the integrated air 
defence system is still functional; and Russian 
aircraft are also flying combat operations. That 
means a lot of different assets flying around, 
which requires a lot of coordination between 
the entities present there.

According to Col Fesler, the F-22s are there 
to keep an eye on all of the different players 
involved in an environment probably unlike 
anything the United States has undertaken 
before: “There is a high degree of complexity 
and some uncertainty, but the thing I like to 
highlight is the training we do in the F-22 
community, which is to the most challenging 
set of circumstances in the high-end fight, 
something we’ve never really backed off 
from. It gives our pilots a surplus of capacity, 
so when they are in a complex environment, 
even though it’s not the high-end threat we 
train against, they have the capacity to work 
through the challenges an uncertainty and still 
perform well.”

The most recent capability upgrade fielded 
on the F-22 was the AIM-9X Sidewinder 
air-to-air missile, which Col Fesler said was 
not difficult to pick-up: “The way AIM-9X is 
integrated into the aircraft is fairly intuitive. 
The AIM-9X has a different engagement zone 
and different functionality, but the procedures 
used to employ the missile in combat are not 
all that different from the earlier version of 
the Sidewinder. It’s an IR-seeking missile with 
much greater capability. Ground mapping 
[radar mode] and the GBU-39 were both 

significant capability upgrades and required 
changes to our training battle rhythm.”

The AIM-9X is the latest variant of the 
Sidewinder air-to-air missile fitted with a 
passive infrared target acquisition system, 
proportional navigational guidance, a closed-
loop position servo fin actuator unit and a 
target detector. Four forward-mounted fixed 
wings provide aerodynamic lift and stability, 
and four control fins mounted in line with the 
fixed wings manoeuvre the missile. A jet vane 
control provides enhanced manoeuvrability by 
deflecting rocket motor thrust to aid turning.

The GBU-39/B SDB I is a 250lb-class, 
autonomous, conventional, air-to-ground, 
precision glide weapon able to strike fixed 
targets from stand-off range. The GBU-
39/B has a multipurpose penetrating and 
blast fragmentation warhead coupled with 
a cockpit-selectable electronic fuse and a 
proximity sensor for height of burst capability. 
Four GBU-39s are carried on a BRU-61/A 
four-piece pneumatic carriage system in each 
weapon bay.

Col Fesler said: “Throughout 2017, we 
have followed a relatively stable training plan 
focusing on everything from basic handling 
characteristics and 1 v 1 within visual range 
manoeuvring to large force exercises, 
including Red Flag at Nellis.”

Flying and fighting the Raptor
Discussing what the F-22 is like to operate 
and how it handles, Col Fesler started by 
comparing what was required in the F-15C 
Eagle: “When I started, the F-15 I had 15 
minutes of programming, turning on systems 
and running built-in tests on each avionics 

system in the cockpit. I had to select each 
one and take particular steps to make sure 
the system was working. From engine start 
to when I taxied, all of that time involved 
selecting a system to program. Even while 
taxiing, I would still be doing more of that 
which taxes your mind before you’ve even 
got going.

“In the F-22, I start it and the aircraft is by 
and large testing all of its systems by itself. I 
push one button to test the flight controls and 
let them go, I wait for everything to power up, 
I load data programmed on to a data transfer 
cartridge that runs everything, so then I’m in the 
margins of, how would I prefer my displays to 
look for me today? What do I want the displays 
to look like? I might prefer one particular display 
to be shown in a certain manner, and choose 
to place one display on the left and another on 
the right to suit my habit patterns for the way I 
prefer to process information.

“Most of what I do in that 15-minute 
window is waiting for the jet to time in and 
make some small adjustments to how I prefer 
to see things. The workload is much lower.

“Here at Langley, on the way out we 
typically stop at the end of the runway to allow 
a crew to look over the aircraft one final time 
before we launch. That’s not as necessity for 
the aeroplane and the crew does not have to 
pull pins from the jet before launch to arm. 
In many locations, we roll straight out of the 
chocks to the runway on take-off.

“The amount of power in this aeroplane is 
incredible. We do not do afterburner take-
offs because there is no reason to, even with 
8,000lb [3,630kg] of external fuel carried in 
drop tanks, there is just no need to.

SSgt Michael Battles/US Air Force
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“It’s very nimble on the controls. You barely 
touch the stick to make adjustments. Like 
most fighters, you do not have to hand fist 
it around; you just touch the stick and the 
aeroplane roles using minor adjustments to 
change it.

Discussing the control of the Raptor, 
Col Fesler said: “What’s unique about the 
F-22 is that anywhere in its performance 
envelope the pilot is not commanding a 
particular flight control surface to move, but 
commanding a particular behaviour out of 
the aeroplane. Computers figure out what 
flight control surfaces to move, so moving 
the stick side to side does not automatically 
generate ailerons moving opposite each 
other. It might be rudders that move or a 
combination of stabs and leading-edge 
flaps. It depends on what environment the 
aeroplane is in at the time.

“The F-15 was a smooth aeroplane and 
very nimble on the controls, but when I put G 
on the F-15 it would shake, buffet and talk to 
you. It told you where you were in the flight 
envelope based on what it sounded and felt 
like. The F-22 is also very smooth, and it talks 
to you a little bit, but not much. Think of the 
vibration felt in your car, when you are sitting 
at idle compared to driving over rumble strips 
on the side of the highway: that’s the sensory 
difference between the two aircraft.”

Man compared to machine
Fifth-generation aircraft like the F-22 Raptor 
and F-35 Lightning II have what are termed as 
fusion engines, powerful computers that fuse 
all flight and sensor data together to provide 
the pilot with an overview of the battlespace 
throughout the mission. Discussing this 
capability on the F-22 Col Fesler said: “From 
an employment standpoint, much of my time 
in the F-15 was spent trying to be the fusion 
engine, to take the data from the federated 
systems and build a three-dimensional 
picture in my mind and then communicate 
it. In the F-22, fusion is done for me and to a 
large degree the communication is done for 
me as I export the fused picture [via the intra 
flight datalink] out to other F-22s. That takes 
the workload away, so I can focus on where 
I want to put my aeroplane to optimise the 

offensive capability or to have the greatest 
survivability. Do I have enough excess 
capacity that now I can do that for everybody 
else in the battlespace? For example, where 
should I send the F-15s, the F-16s, the F/A-
18s? Because I do not have to work through 
the sensor feeds [to build a picture of the 
battlespace], I can go: F-15s, it would be 
best if you go to here to target this group [of 
threats], this is the ID and this is how far they 
are from you; F-16s, this is what you have in 

front of you. Go get those threats and this 
is the best place for you. It’s quarterbacking 
from a fighter cockpit: in other words, 
airborne command and control from a  
fighter cockpit.”

Reflection
Comparing his former mount, the F-15C 
Eagle, to the fifth-generation F-22 Raptor, Col 
Fesler noted how the new jet has changed 
tactics: “What is interesting is that when I was 
a new wingman flying the F-15 my job was to 
stay visual with number one, he would get me 
to the merge and I would find my one target 
on the way in and shoot it. Today, because 
the processes involved with searching for 
and engaging a target is all automatic, I ask 
my F-22 wingmen to be able to act as an 
airborne manager of the air battle space not 
just the cockpit or a two ship. That’s asking 
a lot of our young guys, but the aeroplane 
helps to do that.

“Automation of the F-22’s sensors makes 
a missile shot a lot easier, in that while I’m 
in the process of prosecuting an attack 
my aeroplane is continuing to look for and 
tracking other threats. The F-15 requires a lot 
more management of its sensors, and once 
I started to employ a missile my situational 
awareness would shrink down. In the F-22, 
my situational awareness is maintained, which 
makes this part of the mission a lot easier. 
In addition, the ability to remain supersonic 
for extended periods of time without the 
use of afterburner is a tremendous capability 
and certainly changes the employment of 
weapons as well.” AI

An F-22 Raptor receives fuel from a KC-135 Stratotanker during a mission in support of Operation Inherent 
Resolve. SSgt Michael Battles/US Air Force

Airman Isaiah Soliz/US Air Force
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Chen Chuanren learns 
how the Republic of 
Singapore Air Force’s 
120 Squadron has 
adapted its AH-64D 
Apache Longbow 
to new threats and 
increased integration 
with the army

Upgraded AH-64D Apache Longbow (s/n 069) participated in Exercise Wallaby for the fi rst time this year. Philip Munsel

W
hen Singapore acquired eight 
Boeing AH-64D Apache 
Longbows in 1999 and 
another 12 in 2001, it was the 
most expensive helicopter 

programme in the region, worth about $1 
billion at that time. The Republic of Singapore 
Air Force (RSAF) became the third international 
user of the Apache Longbow and the fi rst in 
Asia-Pacifi c region. Fifteen years on, the RSAF 
Apaches from 120 Squadron ‘Red Hawks’ 
continue to adapt to modern-day threats and 
are becoming more integrated with the land 
forces to shape the land battle.

No.120 Squadron is based at Sembawang 
Air Base, which houses all RSAF helicopter 
units. Initially deactivated in September 
2005 upon the decommissioning of the 
Bell UH-1H, the squadron was reactivated 
on June 26, 2006, after the arrival of the 

Apache Longbow on January 23, 2006. 
Today, the squadron is led by Commanding 
O�  cer, Lieutenant Colonel Eric Ng.

Concurrently, the RSAF continues 
to operate the Peace Vanguard (PV) 
detachment for its access to training 
opportunities and live fi ring area throughout 
the year.

Vanguard values
Based in Marana, Arizona, the PV 
detachment was established in 2001 
with the assistance of the Arizona Army 
National Guard. The RSAF o�  cially stood 
up the unit on April 9, 2003, and the 
detachment remains the main platform 
for RSAF attack helicopter training, with 
access to year-round realistic training aids 
for live fi ring sorties and vast exercise areas 
around 20–25 times the size of Singapore. 

In comparison, the Shoalwater Bay 
Training Area in Queensland, Australia, 
is about four or fi ve times the size of 
Singapore and can only be utilised for 
around two months.

Lieutenant Colonel Ng said: “It is what 
we can do here [in the United States]. 
For example, we do our annual gunnery 
qualifi cation at Boise, Idaho, where 
there are pop-up moving target, which 
trains our pilots to employ the right 
techniques when it comes to searching, 
acquiring and engaging ground targets.”

Pilots and engineers are qualifi ed in 
Singapore before being sent to PV for 
around two years, and actively participate in 
various exercises in the United States, such 
as Green Flag East, Night Flag, Scorpion Fire 
and Mojave Fire, with active US Army and 
National Army Guard units.
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Major Spencer Ler, 120 Squadron’s 
instructor and test pilot, said: “Training in 
Singapore focuses more on planning and 
synergy with cross services. In the US, we 
learn best practices, tactics, techniques 
and procedures, although some might not 
be applicable to us since they have been 
operating in the Middle East for the last 10 
years. They have very good Joint Tactical 
Air Controllers [forward air controllers] 
and most are aviators. The way they talk 
you through and lead to the target is very 
insightful and we can appreciate what we 
see versus what the ground guys see, and 
correlate it into a 3D image in our minds. 
We can then share this with our local 
ground controllers and develop new tactics, 
which would be useful in a local context 
where there is dense vegetation.”

Ng added that a practical skill taken home 
was how the American Apaches conduct 
urban operations with their Joint Terminal 
Air Controller, gained from their experience 
in the Middle East recently. He said: “They 
uses gridded reference graphics to conduct 
strikes and the way the developed the 
graphics is something we thought would 
be good to bring back, which we did and 
shared with our own controllers.”

He also shared how the detachment was 
also tasked with acquiring and identifying 
the right target in a cluttered, over-
populated area near the Green Flag training 
area: “This skill is brought back to Singapore 
where there is the increasing possibility to 
operate in a cluttered environment.”

A key proof-of-concept exercise for 
RSAF’s four aircraft detachment is Exercise 
Forging Sabre, in which the PV detachment 
participates with its F-15SG, F-16C, F-16D 
and CH-47D counterparts. In the 2015 
edition, PV’s Apaches demonstrated 
the ability to integrate with the Heron 1 
unmanned aerial vehicle (UAV) and fire its 
AGM-114K Hellfire missile, lased by the 
Heron 1 whilst being under the treeline. The 
PV will participated in this year’s exercise in 
the end of November.

Participation command
Between 2007 and 2008, the RSAF 
underwent a service-wide restructure to 
reshuffle from base-centric command 
to function-centric command. No.120 
Squadron with other helicopter units 
is organised under the Participation 
Command (PC), whose main mission is to 
develop and deliver air power to ‘decisively 
influence the ground and maritime battles’.

In PC, the Operations Development 
Group is a dedicated branch that, as the 
name suggests, drives development of 
participation in operations; Integrated 
Operations Branch provides cross-reporting 
channels between the various services, and 
an Army representative sits within most of 
its offices. Similarly, there are also aviators in 
the Army’s Training and Doctrine Command.

Ng said: “Now we drive the design of the 
exercise objective together, to determine 
what we wish to achieve as a system.”

The command organises exchanges with 
various armour regiments. Ng explained: 
“Our operation is to hunt and destroy 
armoured vehicles, so if they understand 
our tactics they will be able to develop 
tactics on their own to be more effective. 
It is also knowing and building the rapport 
with the person on the other side.” He 
added that they have regular forums with 
other army formations, including the 
Commandos, Artillery and the Guards, 
a rapid deployment unit specialising in 
airborne operations.

Shaping the land battle at home 
and aboard
A hallmark Singapore Armed Forces air-land 
event is the annual Exercise Wallaby held in 
Shoalwater Bay Training Area. The exercise 
was first staged as an Army manoeuvre 
exercise in 1990, but Apaches did not 
participate until 2006.

Ng said: “Wallaby used to be 
predominately an army exercise and air 
assets are support elements. Air sorties, for 
example strike and projection missions, 

used to be segregated, and live firing serials 
were separated by time and would be hard 
to see integrated firing.”

Ler added: “Especially after the restructure, 
it is easier to plan for exercises, as it is more 
holistic and warfighting hubs are in place. 
The planners get to understand the strengths 
and weaknesses of both services, which is 
essential as we develop new TTPs [tactics, 
techniques and procedures].”

The effectiveness of the RSAF to call upon 
air assets into the training area is multiplied 
with the employment of 201 Squadron’s 
Air-Land Tactical Control Centre (ALTaCC), 
a mobile command and control cabin, 
linked with various air defence radars set up 
around the training area. With clarity over 
the airspace and land movements, ALTaCC 
is able to manage and optimise the airspace 
and deconflict firing from artillery and air 
defence weapons.

Apaches usually operate from 
Rockhampton Airport or Australian Army 
Defence Support Group Camp Rocky 
and various outfield deployment sites in 
the training area. RSAF engineers (AFE) 
said challenges in such exercises are the 
exposure to weather and elements, and the 
limited access to spares.

Daniel Koh, 120 Squadron’s AFE, said: 
“We would also have to prepare lights and 
headlamps, for example, to the outfield 
sites, since it would be pitch black if we 
were to do our maintenance there. We 
would need to be adaptable and innovative 
to generate our aircraft.”

This year, four Apaches were airlifted to 
Rockhampton Airport via chartered Antonov 
An-124. The helicopters were part of a Large 
Force Employment package, providing 
escort for the Super Pumas and CH-47D, 
and screening the terminal area for hostile 
targets, and participated in an integrated 
strike with the Guard’s Light Strike 
Vehicles. They demonstrated live firing of 
simultaneous time-on-target of two Hellfire 
missiles from two Apaches against two 
targets for the first time in this exercise.

LEFT: A RSAF Apache Longbow returns 
to Rockhampton Airport after a sortie in 
Exercise Wallaby 2017. Philip Munsel
TOP RIGHT: An AFE loads an inert AGM-114 
Hellfire missile at an outfield deployment site 
during Exercise Wallaby. Chen Chuanren
RIGHT: An Apache receives fuel at an outfield 
deployment site. The ability to be deployed 
in such an area prolongs the ability for the 
Apache to support ground forces further in 
the exercise area. Chen Chuanren
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Back home, Ng shared that the all-
weather Apache proved to be a valuable 
asset, especially in the unpredictable 
equatorial weather. In a local army exercise, 
a UAV was initially tasked with identifying 
and providing strike coordinates for the 
Apaches and fighters. However, due to 
low storm clouds, the UAV optics were 
unable to penetrate the cloud base and the 
Apaches stepped in to identify and strike the 
target by operating below the cloud base.

Ng said: “The army appreciated our 
contribution and the effectiveness of the 
Apache in inclement weather during the 
critical phase of the exercise.”

Singapore air defence 
operations
A unique function of 120 Squadron’s 
Apaches is their role in the RSAF’s Air 
Defence Task Force, set up in 2010 as part 
of a multilayered air defence umbrella to 
protect the island against conventional and 
unconventional air threats. In other words, 
the Apaches with their fighter counterparts 
hold Quick Reaction Alert duties 24/7.

Ler said: “It is the ability to be activated as 
an air defence asset that is the most critical 
in peacetime operations. We complement 
both the short-range ground-based air 
defence missiles and the air defence fighters 
as part of the air defence umbrella. It 
wasn’t easy initially for the aircraft systems 
designers and engineers. At that time, the 
role was not at the forefront and we remain 
to the only user to use it as air defence. 
We have to adapt profiles from the fighter 
platforms to suit the Apache.”

Maintaining the Apaches
No.120 Squadron has a pool of regular 
AFEs, supplemented by conscripted national 
servicemen technicians. Most of the time, 
they conduct the before flight servicing, 
supervised by an AFE.

With dwindling birth rates in Singapore, 
the RSAF faces a shrinking pool of national 
personnel posted to the service. Koh 
highlighted that the squadron qualifies both 
second-line engineers and technicians to 
be trained for dedicated crew chief tasks, 
and vice versa, to ensure manpower for 
cross-deployment. For example, more AFEs 
will be transferred to the second line during 
recovery phase from exercises, where 
second line duties are more prominent.

Situated just north of the equator, 
Apaches based in Singapore are subjected 
to harsh and humid weather, as well as 
saline conditions from the sea. Koh said it 
requires additional attention and innovation 
to maintain the platform in such conditions: 
“For a start, in Peace Vanguard we conduct 
aircraft wash only every 60 days, but in 
Singapore we have to do so every month.”

The squadron also noticed sensors for the 
monocle gun sights began to degrade and 
fail sooner than expected due to the humid 
environment. In response, the logistics team 
developed a process to wrap these sensors 
with drying agents, which will prolong the 
serviceability of the systems. This process 
is institutionalised in the squadron and has 
saved the RSAF significant resources.

Some of the degradation rates are 
beyond the manufacturer’s expectations. 
On September 30, 2010, AH-64D serial 
number 069 departed for a functional 
check flight. Major Ler (then Captain) and 
his co-pilot proceeded to carry out the 
maximum power and contingency power 
check for both engines. As they were about 
to do so on engine number two, they 
experienced a failure in engine number 
one. Engine number two failed 75 seconds 
later and cockpit power was lost. The pilots 
attempted auto-rotation to the base, but 
had to make a forced landing on an open 

field. The impact of the landing caused the 
tail to break off from the main fuselage, but 
thankfully the pilots emerged unscathed.

Investigations showed the anti-ice start 
bleed valve (AISBV) in the GE T700-GE-701 
turbo shaft engines had corroded internally, 
which led to malfunction of the guide vanes 
that channel air to the aircraft engine and 
caused the engine to fail. The chance of 
both AISBVs failing at the same time is said 
to be a million to one.

Future Apaches
The damaged aircraft was sent to the 
United States for repairs, and by April 2017 
aircraft 069 was back in Singapore sporting 
featuring upgrades. As part of a fleet 
upgrade and modernisation programme, it 
was retrofitted with new communications 
and electronic countermeasure suites 
similar to Israeli Defence Force’s (IDF) AH-
64I Saraf.

Singapore’s Ministry of Defence said the 
Apache upgrade programme involved: 
“equipping the AH-64D with a Helicopter 
Integrated Electronic Warfare System 
[HIEWS] to enhance survivability and 
SATCOM for more robust communications”, 
adding that the programme would take a 
few years to complete.

One obvious feature added was two 
SATCOM domes installed on the outer wing 
stubs of the Apache to ensure a 360-degree 
link. The HIEWS is likely to be based on the 
Elbit’s integrated electronic warfare suite or 
Passive Airborne Warning System, featuring 
new radar warning receivers on the rear and 
nose of the aircraft, although on looking 
closely the chaff/flare dispensers are not as 
extensive as the IDF counterparts.

Aircraft 069 was deployed to Exercise 
Wallaby for the first time this year, together 
with the upgraded CH-47SD. Since the 
exercise is usually a proving ground for the 
RSAF to test and employ new tactics and 
systems, it is very likely that the PC exercise 
tested communication links using the new 
SATCOM systems on both platforms.

With Indonesia’s first AH-64E Guardians 
due for delivery by end of 2017, Ng is also 
optimistic that his squadron will have joint 
exercises with their Indonesian counterparts 
and developments are taking place. AI
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T
he 2017 edition of SERPENTEX took 
place on the French island of Corsica 
from September 11 to 29. In the last 
ten years, this exercise has evolved 
from a predominantly national work-

up for French joint terminal attack controllers 
(JTAC) and aircrew before their deployment to 
Afghanistan into one of the leading close air 
support (CAS) exercises in Europe. SERPENTEX 
is for CAS specialists, which means that the goal 
is not to qualify personnel: all participants are 
already combat-ready.

Every year, the organisers create di� erent 
scenarios by using the input from past 
and current wartime operations to provide 
participating JTACs and aircrew with realistic 
training. A lot of work is put into preparing 
the tasks, planning how resources will be 
used and reserving airspace. According to 
the exercise commander Lieutenant Colonel 
Arnaud, who is a Mirage 2000D pilot with the 
Escadron de Chasse 3 (EC 3) at BA133 Nancy, 
a team of 25 began work on the exercise 
back in September 2016.

Most participants only spend one or two 
weeks in Corsica. Therefore, a new scenario 
starts each Monday. Lt Col Arnaud said: “We 
try to play out the entire scenario throughout 
the week, so that the time is really used for 

training. This means that the scenario will 
sometimes continue to the next phase even 
when a real operation would be interrupted. 
This way we make sure to provide su�  cient 
training to the primary audience. On top 
of the participant rotations the organisers 
also have to deal with changing weather 
conditions and serviceability of the air assets. 
Therefore, the exact planning is fi nalised one 
day in advance.

“We have an overview with all the exercise 
areas where the JTACs are deployed. Each of 
these teams has to carry out an operation. The 
air planner must provide the right support for 
each of these operations. This includes the 
tankers, AWACS and UAVs that will play into 
the scenario.”

Made in France 

The 433 Squadron crews were busy 
during SERPENTEX. Here, one Hornet 
is undergoing maintenance, while 
another is being refuelled and the third 
is fl ying. All photos by Jan Kraak

Jan Kraak visited Corsica to 
report on 2017’s iteration of the 
SERPENTEX series of exercises
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Made in France 
Throughout each operation the JTACs 

will put in di� erent types of joint terminal 
attack requests to the air assets through the 
di� erent command and control structures. 
As communication between the di� erent 
participants is highly standardised, it is not 
necessarily about the messages between 
JTACs and aircrew, but more about how the 
communications are performed, learning 
about each other’s ways of working and 
using the proper chains of command.

Lt Col Arnaud said: “SERPENTEX is not 
Africa, the Middle East or Afghanistan. It is a 
set of rules that are made for this exercise to 
succeed in its training goals, but we also train 
realistically, which means that we fl y in the 
same manner as when we actually deploy 

with the Mirage 2000N and 2000D.”
Over the course of three weeks, 

approximately 1,000 French personnel – 
600 Armée de l’Air (French Air Force) and 
400 Armée de Terre (French Army) – took 
part in the exercise. The Armée de Terre 
o� ered realistic simulations in the form 
of artillery, as well as opposing forces, 
coordinated from Brigade command level 
in Solenzara. A total of 200 international 
participants took part in the exercise. The 
JTACs were from 11 di� erent countries 
(Belgium, Canada, Czech Republic, France, 
Germany, Italy, Norway, the Netherlands, 
Slovenia, the UK and the United States).

However, SERPENTEX is not only about 
CAS. Arnaud explained: “It is about everything 

we do during air-to-ground missions. We fl y 
X-AI [emergency air interdiction] where we 
have a list of potential targets when we take 
o�  and have to adapt during the sortie, ISR 
[intelligence, surveillance, reconnaissance] 
and personnel recovery: basically, all the 
missions we can execute with the di� erent 
assets present here. This means it is not 
only about fi ghter aircraft, but also about 
helicopters and tactical transport aircraft. 
During SERPENTEX, we execute tactical airlifts 
and tactical airdrops under JTAC control. 
The only thing we do not do here are tactical 
missions with cruise missiles.”

Approximately 280 sorties were fl own each 
week. Although quite a few participants fl ew 
from other airbases, the majority operated 

Made in France 
Ten years of close air support expertise
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out of BA126 Ventiseri-Solenzara. A varying 
number of aircraft took part each week. 
There were a few cancellations, such as the 
Armée de l’Air’s C-160 Transall and a SA330B 
Puma from Escadron d’Hélicoptères (EH) 1/44 
‘Solenzara’ that were re-tasked to French relief 
operations after Hurricane Irma.

Air-ground integration
Every SERPENTEX typically focuses on a 
particular CAS element relevant for ongoing 
operations. Last year, the exercise focused 
on digital aided CAS as the Armée de l’Air 
was testing new systems and the operational 
squadrons were about to receive new tablet 
computers, OCAD-2 (Outil Connecté d’Aide 
à la Décision (Connected Decision Support 
Tool)), providing aircrews quick access to all 
mission data prepared by their intelligence 
officers.

For 2017 the theme was air-ground 
integration. To this end, SERPENTEX was 
integrated with another exercise named TOLL. 
This Armée de Terre live-firing exercise took 
place at the French Army base of Canjuers, 
situated about 100km (60 miles) north-east 
of St Tropez. The facility has several live-firing 
ranges used by artillery, tanks and helicopters. 
It is the only range in France where the 
army can fire its mobile missile systems, the 
Lance-Roquettes Unitaires (LRU), which have 
been deployed for Opération Barkhane since 
April 2016. LRUs are used in conjunction 
with aerial assets in Barkhane, so the training 
is very relevant. Both army exercises were 
coordinated from the temporary Army Brigade 
headquarters in Solenzara.

Colonel Arnaud said: “The command 
structure here at BA126 is responsible for 
3D-coordination. They provide simulated 
artillery for SERPENTEX. At the same 
time, our Air Operations Centre provides 
simulated air activity for the army live firing 

exercise at Canjuers.”
The LRU missiles can travel distances of 

up to 70km (38 nautical miles) at very high 
speeds. To guarantee safety, the LRU operators 
had to request the use of the airspace above 
the range with the fire support coordination 
cell at the Brigade command in Solenzara. To 
coordinate the requests for air support by the 
ground commanders and air force Tactical 
Party Air Liaison Officer was present at the 
Brigade command in order to advise the army 
commanders and to coordinate with JTACs on 
the ground.

Canadians in Corsica
Apart from four JTACs, the Canadian Armed 
Forces also participated with 43 personnel 
and three CF-188 Hornets from 433 Tactical 
Fighter Squadron, which is based at Bagotville. 
The Royal Canadian Air Force detachment 
flew out to Corsica and returned straight 
home after the exercise. Lieutenant Colonel 
Jared, 433 TFS’s Commanding Officer, 
explained why SERPENTEX appeals to the 
Canadians: “SERPENTEX is very close to 
what we do in actual operations. One of the 
different things is that there is more emphasis 
on collateral damage estimation than I have 
seen in past exercises. There are also more 
command and control elements that the 
JTACs have to go through. This enhances the 
training. Corsica is also well suited for this type 
of training. The terrain offers similarities with 
many of the current areas of operations. The 
airspace is also great. It’s compact and close to 
base, so we have a lot time for the mission and 
our training.”

The 433 TFS focused on the training 
experience of its younger pilots. Out of the 
five combat-ready pilots that participated, only 
two were flight-leaders. The other three were 
wingmen who had never flown in Europe and 
who had not yet been in combat.

Jared said: “it is a good experience for them 
to come to SERPENTEX. It is always good to 
work with different countries, to understand 
other people’s capabilities and how they work. 
They will fly single ships and we will brief 
them, debrief them and watch their tapes. We 
are also doing mixed formations with French 
Rafale and Mirage, which is another good 
aspect of this exercise. All the wingmen have 
had the opportunity to do that once or twice. 
This allows pilots to have an exchange of 
tactics, techniques and procedures.”

The 433 TFS pilots primarily flew CAS and 
some strike coordination and recce, but did 
not fly air interdiction missions. The Royal 
Canadian Air Force did not take any weapons 
to Corsica, so did not use the Diane range. 
Although this year’s participation represents a 
significant investment (approximately CAD 1 
million, excluding fuel) the deployment had to 
be carried out with limited logistics.

Colonel Jared explained: “There were two 
C-17s with gear, which is about half of what 
we normally take for a six-jet deployment. 
However, when you reduce half the jets 
that does not mean that you can reduce 
the number of C-17s, so we had to choose 
what to bring. This means that when a part 
breaks that we do not have or when the one 
we have is broken, or when we break two of 
them, we have to FedEx that in, which is pretty 
challenging in terms of logistics.”

As the Canadian Polaris is currently 
deployed to Iraq, a French KC-135 flew up to 
Goose Bay and escorted the Hornets all the 
way to BA126. On the way back, A RCAF KC-
130 was scheduled to join the Hornets over 
the UK to escort them to Iceland and then to 
Goose Bay the next day.

Firsts and a last
Although the Harfang drones assigned to 
ED 1/33 at BA709 Cognac have taken part 
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in previous SERPENTEX editions, 2017 was 
the first time that a French MQ-9 Reaper 
participated. The Armée de l’Air currently has 
one Reaper in France (the other five are based 
in Niamey, Niger). This drone flew several 
missions from Cognac.

Another first at SERPENTEX 2017 was a 
new surface-to-air threat simulator that 
the electronic warfare squadron of the 
Centre d’Expertise Aérienne Militaire (Military 
Aviation Centre of Expertise), the Escadron de 
Programmation et d’Instruction à la Guerre 

Électronique (EPIGE, Electronic Warfare 
School) is currently developing at BA118 
Mont-de-Marsan. This device, which looks 
like an actual man-portable air defence 
system (MANPADS), simulates the SA-7 Grail 
surface-to-air missile. EPIGE operators have 
an infrared sensor in their shoulder-mounted 
MANPADS that tracks the incoming aircraft. 
When the operators simulate a missile launch, 
the aircrew are told by radio that an SA-7 
has been fired at them. The simulator then 
tracks and records the actions of the jet as 
the aircrew carries out the prescribed tactical 
manoeuvres for avoiding an SA-7. Thanks to 
the GPS in the threat simulator, data from 
the EPIGE system can be integrated with that 
from the aircraft through the Raceview flight 
data analysis tool to analyse the manoeuvres 
in detail.

EPIGE is still developing the system. 
The current equipment was built from 
scratch from off-the-shelf components 
and is therefore limited in what it can do. 
Operators can only call the aircrew over 
the radio and they need a big generator to 
power the system. However, thanks to an 
innovation grant by the Direction Générale 
de l’Armement, the project team can now 
further develop the simulator and the next 
updates should see a simulation of the missile 
on the aircrews’ screens in their cockpits and 
the MANPADS, as well as an autonomous 
MANPAD simulator that will no longer need 
the generator. The goal is very soon to have 
a fully developed and operational system, 
available to each Armée de l’Air squadron for 
training purposes.

This year’s exercise marked the swansong of 
EC 2/4 and its Mirage 2000Ns at SERPENTEX. 
The type will be retired next year and even if 
the squadron deploys for Opération Barkhane 
during its final year, we will not see the Mirage 
2000N at the next SERPENTEX. AI

The fast jet flightline at Solenzara during the final week of SERPENTEX. The number of Rafales and Mirages varied from week to week.

PARTICIPANTS AT SERPENTEX 2017
Type Unit Base

Armée de l’Air

Rafale EC 4 Ventiseri-Solenzara

Rafale EC 30 Ventiseri-Solenzara

Mirage 2000D EC 3 Ventiseri-Solenzara

Mirage 2000N EC 2/4 Ventiseri-Solenzara

AS555 Fennec EH 3/67 Ventiseri-Solenzara

AS555AN Fennec EH 5/67 Ventiseri-Solenzara

SA330B Puma EH 1/44 Ventiseri-Solenzara

CN235 ET 1/62 Ventiseri-Solenzara

CN235 ET 3/62 Ventiseri-Solenzara

KC-135RG GRV 2/91 Istres–le Tubé

E-3F EDCA 1/36 Avord

Mirage 2000C EC 2/5 Orange

MQ-9 Reaper ED 1/33 Cognac 

Aéronautique Navale (French Navy)

Atlantique 2 21F Ventiseri-Solenzara

Atlantique 2 23F Ventiseri-Solenzara

Aeronautica Militare (Italian Air Force)

AMX 51º Stormo Ventiseri-Solenzara

KC-767 14º Stormo Ventiseri-Solenzara

F-2000s 4º Stormo Ventiseri-Solenzara

Royal Air Force

Hawk T1 100 Squadron Ventiseri-Solenzara

Tornado GR4 IX(B) Squadron Decimomannu*

Royal Canadian Air Force

CF-18 433 Tactical Fighter Squadron Ventiseri-Solenzara

United States Air Force

B-52H 2nd Bomb Wing RAF Fairford, UK

*The RAF Tornados were scheduled to deploy to Corsica, but due to forest fires during the first weeks of the 
exercise their parking spots were needed to host a number of Sécurité Civile S-2FT Firecats. The Tornados 
therefore deployed to Decimomannu in Sardinia, Italy.
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LEONARDO ANNOUNCED a 
number of helicopter sales to 
the emergency services sector 
on October, including the fi rst 
AW189 for Japan and the fi rst 
emergency medical services-
equipped (EMS) AW169 in the 
United States.

On October 16, Leonardo 
announced it had sold three 
EMS-confi gured AW169s to Travis 
County, Texas, for its STAR Flight 
programme, with deliveries to 
begin in October 2018. With the 
sale, Travis County becomes the 
launch customer for the EMS 
AW169 in the United States.

The helicopters will have a 
multipurpose cabin with specialist 
EMS equipment and stretchers. 
The three helicopters will also 
be able to be reconfi gured with 
search and rescue and fi re-fi ghting 
kits. Other equipment will include 
a rescue hoist and a 300-gallon 
(1,135-litre) Simplex belly tank.

Also on October 16, Leonardo 
announced that it has sold 
four more helicopters to local 
governments in Japan for fi re-
fi ghting duties. The orders include 
examples of the company’s 
AW139, AW169 and AW189 
helicopters.

Leonardo and Mitsui Bussan 
Aerospace, the local distributor 
for the AW139 and AW169, signed 
a contract with the Yamaguchi 
Prefecture Fire Fighting and 
Disaster Relief Agency for one 
AW169. The helicopter is the 
third AW169 to be sold in Japan 
and the fi rst in the fi re-fi ghting 
confi guration.

A further contract has 
been signed between the two 
organisations and the Shizuoka 
and Fukushima Prefectures for 
one AW139 each and with the 
Tokyo Fire Department for one 
AW189. The AW189 sale is the fi rst 
in Japan and the helicopter will 
be equipped with 19 seats, dual 
rescue hoist and an auxiliary fuel 
tank to allow missions to remote 
islands.

The AW139 for the Shizuoka 
Prefecture is intended to perform 
rescue operations around Mount 
Fuji and will be fi tted with a gyro-
stabilised camera and microwave 
downlink (Heli-TV). It will also be 
fi tted with a long-range fuel tank.

Fukushima Prefecture’s AW139 
will be fi tted with skis and the 
Yamaguchi AW169 will also have 
the Heli-TV system. All helicopters 
are expected to enter service 

between the early 2019 and 2020.
In October, Leonardo also 

announced the sale of two AW139 
helicopters to the Queensland 
Government in Australia for EMS 
duties. The helicopters are due 
to enter service in December 
2018, replacing two older Bell 
412 helicopters as part of a fl eet 
modernisation plan, and will join 
three AW139s delivered earlier.

The two AW139s will be operated 
by Queensland Government 
Air (QGAir), a division of the 
Public Safety Business Agency 
and will be based in Townsville, 
north Queensland. They will be 
responsible for EMS coverage of 
northern Queensland, but will 
also rotate through southern 
Queensland when required.

QGAir’s mission is to deliver 
life-saving, community safety and 
state support aviation services 
to the people and government 
of Queensland and it has bases 
at Brisbane Airport, Archerfi eld, 
Townsville, Cairns, Mt Isa and Horn 
Island.

The State’s Police, Fire and 
Emergency Services Minister, Mark 
Ryan, also said that QGAir would 
acquire one Cessna 208B Caravan 
along with the two AW139s. The 

Queensland Government has 
committed approximately AUD 
47 million to the purchase of the 
three aircraft.

On November 5, CHC 
Helicopter announced that it will 
base three AW189s in Karratha, 
Western Australia, to support 
o� shore operations on the North 
West Shelf. The helicopters will be 
the fi rst of their type to operate in 
Australia and operations were due 
to begin by the end of November.

The AW189s will be confi gured 
to carry up to 19 passengers and 
will provide passenger transfer 
fl ights to Woodside Energy’s 
o� shore installations from the 
CHC base at Karratha.

Vince D’Rozario, CHC Regional 
Director, Asia Pacifi c, said: “We 
are delighted to be the fi rst to fl y 
the AW189s in Australia and to 
o� er this new-generation aircraft 
to Woodside. The arrival of the 
AW189s marks a new chapter 
in our long and established 
relationship with the aircraft 
manufacturer Leonardo.”

The AW189s will operate 
alongside CHC’s fl eet of Leonardo 
AW139s, which the company 
introduced to service in Australia 
in 2008.

Leonardo notches up sales 
in Australia, Japan and the 
United States

The Queensland Government has ordered two more AW139s for EMS duties which are set to enter service in December 2018 join-
ing three AW139s already in operation with QGAir, a division of the Public Safety Business Agency. Nigel Pittaway
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THE THIRD prototype of Airbus 
Helicopters’ H160 medium 
helicopter made its maiden flight 
from the company’s headquarters in 
Marignane, France on October 13.

The aircraft, designated PT3, is 
fitted with a representative cabin 
interior and will now join the flight 
test programme, contributing to 
certification activities and maturity 
levels ahead of the type entering 
service with customers in 2019.

Bernard Fujarski, Senior Vice-
President, head of the H160 
programme, said: “The third 
prototype incorporates a significant 
amount of modifications based 
on feedback resulting from 

the first two years of testing by 
development, production and 
support teams. It plays an essential 
role in delivering a mature aircraft 
at entry into service and it is also 
closer to the serial definition with 
its interior lining and transport 
cabin configuration.”

The first version of the H160 to 
enter service in 2019 will be the 
commercial transport helicopter, 
followed shortly afterwards by 
the emergency medical services 
variant. At the time of PT3’s first 
flight, the existing two H160 
prototypes had flown more than 
200 hours since the first prototype 
flew in June 2015.

Ansat testing in Pakistan
RUSSIAN HELICOPTERS began the 
latest testing phase of the Kazan 
Ansat light twin-engine helicopter 
in Pakistan in early November.

The testing will assess the 
Ansat’s performance in high 
ambient temperatures and it is 
planned to expand its operating 

range to +50°C (122°F).
Alexander Shcherbinin, 

Russian Helicopters’ deputy 
CEO for Marketing and Business 
Development, said: “Ansat is a very 
advanced helicopter, due to its 
flight performance characteristics, 
including for customers from 

Asia and the Middle East. We have 
planned several upgrades of the 
machine, including the extension 
of the temperature range. I hope 
that positive test results will turn 
the interest of potential buyers into 
a number of agreements.”

Russian Helicopters wants 

to certify the helicopter for 
operations in temperatures 
between -45°C (-52.6°F) and 
+50°C (122°F).

The Ansat is powered by two 
Pratt & Whitney Canada PW 207K 
engines each rated at 630hp 
(470kW).

Airbus Helicopters has added a third H160 to its test fleet, aircraft PT3 registered as F-WWPA. Airbus Helicopters 

Third Airbus Helicopters H160 prototype flies

BACKPAGES

H160s PT1 and PT2. Airbus Helicopters
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AT THE 2017 National Business 
Aviation Association (NBAA) 
Business Aviation Convention 
and exhibition in Las Vegas in 
October, Gulfstream Aerospace 
announced that its new G500 
and G600 aircraft have both 
exceeded expectations during 
their respective fl ight test 
campaigns to date and will 
o� er better performance than 
originally planned.

The company now says that 
the G600 will be capable of fl ying 
6,500 nautical miles (12,038km) 
at a speed of Mach 0.85. This 
represents a range increase of 300 
nautical miles (556km) over the 
6,200 nautical miles (11,482km) 
range it initially promised its 
customers. Gulfstream says that 
at the G600’s high-speed cruise 
of Mach 0.90, the aircraft will fl y 
5,100 nautical miles (9,445 km), 
an increase of 300 nautical miles 
(556km) over original predictions.

In addition, Gulfstream says the 
smaller G500 will have a range of 
5,200 nautical miles (9,630km) at 
Mach 0.85, its long-range cruise 
speed. This new fi gure is 200 

nautical miles (370km) further than 
the 5,000 nautical miles (9,260km) 
range promised in the original 
specifi cation. The company also 
says that at the high-speed cruise 
fi gure of Mach 0.90, the G500 will 
be capable of fl ying 4,400 nautical 
miles (8,149km), representing a 
signifi cant increase of 600 nautical 
miles (1,111km) over the originally 
projected range of 3,800 nautical 
miles (7,038km).

Gulfstream Aerospace 
President Mark Burns said: 
“As we methodically moved 
through our concurrent fl ight-
test programmes, which are 
going exceptionally well, we 
recognised we had both the time 
and ability to enhance G500 and 
G600 performance and give our 
customers a business jet family 
that’s better than the one we had 
promised them.”

The company fl ew a fully 
outfi tted G500 test aircraft from 
London to Las Vegas prior to 
the NBAA show at Henderson 
Executive Airport, setting a 
potential city pair record in the 
process. Although the record 

claim is awaiting confi rmation 
with the National Aeronautic 
Association (NAA), Gulfstream says 
the G500 fl ew the 4,690 nautical 
miles (8,686km) journey at an 
average speed of Mach 0.88, while 
experiencing a 32kts (59.3km/h) 
headwind.

Gulfstream says that the G500 
will require additional testing to 
verify and certify the enhanced 
performance, which will be 
undertaken in early 2018, but that 
the programme remains on track 
for deliveries to customers to 
begin in 2018. Likewise, it says that 
the G600 will meet its anticipated 
certifi cation and service entry 
dates during 2018.

The company’s fl agship G650ER 
also claimed new records in the 
days leading up to the NBAA 
show, with fl ights from New York 
to Tokyo and return, followed 
by New York to Paris, Paris to 
Moscow and Moscow to Las 
Vegas. The claims are awaiting 
approval by the NAA before being 
forwarded to the Fédération 
Aéronautique Internationale in 
Switzerland.

Taking o�  from Newark’s Liberty 
International Airport on October 
1st, the G650ER covered the 
5,940 nautical miles (10,943km) 
journey to Tokyo’s Haneda Airport 
in 12 hours and 40 minutes, at an 
average speed of Mach 0.89. The 
aircraft returned from Haneda 
to Newark on October 3rd in 10 
hours 54 minutes at Mach 0.89.

The G650ER then fl ew from 
Farmingdale Republic Airport, 
Long Island, to Le Bourget in 
fi ve hours 59 minutes, and 
continued to Moscow’s Vnukovo 
International Airport in two hours 
40 minutes, both fl ights at a speed 
of Mach 0.90. The fi nal leg was 
fl own to McCarran International 
Airport, Las Vegas, from Vnukovo, 
a distance of 5,246 nautical miles 
(9,717km), in 10 hours and 10 
minutes.

Burns said: “These records are 
part of our continued investment 
in demonstrating the real-world 
capabilities of our aircraft after 
they enter service and our 
drive to exceed our customers’ 
expectations.”

G500 and G600 exceed 
performance specifications

Gulfstream Aerospace



www.airinternational.com  |  95www.facebook.com/airinternationalmagazine

ZENITH AVIATION, based at Biggin 
Hill in the UK, has purchased two 
additional Learjet 75 business jets, 
Bombardier Aircraft announced on 
October 9.

The company operates a fleet of 
Learjet 75 and 45 aircraft, together 
with the Bombardier CL604 
Challenger and Cessna 560XL 
Citation XLS, providing business 

aviation services in the UK.
Zenith has been operating 

Learjets since 1999 and took delivery 
of its first Learjet 75 in 2016. The 
two new aircraft will also be based 
in the UK, but the company has yet 
to decide which airport will be their 
home, saying several locations are 
under consideration.

Zenith Aviation’s Managing 

Director Stuart Mulholland said: 
“Since their delivery at the end 
of last year, we have benefited 
significantly from adding two Learjet 
75 aircraft into our existing fleet, 
almost doubling our hours flown in 
2017. We’re extremely happy with 
their performance and more clients 
are requesting the Learjet brand, 
re-energising the demand for the 

traditional double-club, eight-seat 
configuration. With the additional 
Learjet 75 aircraft arriving next year, 
we look forward to being able to 
satisfy our ever-increasing customer 
demand in 2018.”

With a combined fleet of four 
aircraft, Zenith Aviation becomes the 
largest operator of the Learjet 75 in 
the region.

100th Citation Latitude delivered

AT THE NBAA show in October, 
Textron Aviation announced 
that it was in the process of 
delivering the 100th Cessna 
680A Citation Latitude mid-size 
business jet to NetJets.

The aircraft was due to be 
handed over at Textron Aviation’s 
headquarters in Wichita, Kansas, 

in the days after the show in early 
October, 26 months after the first 
aircraft entered service in August 
2015.

Rob Scholl, Senior Vice-President 
of Sales and Marketing, Textron 
Aviation, said: “We set out to redefine 
this segment by investing in a new 
product with features our customers 

told us they wanted large-cabin 
amenities and best-in-class operating 
costs. Delivering 100 Latitudes in just 
over two years is a testament that 
we’ve got the ideal combination. 
There’s no better endorsement than 
the fact that our long-time customer 
NetJets reports it as the best-selling 
aircraft in its fleet.”

NetJets took delivery of its first 
Citation Latitude in June 2016 and 
has a requirement for up to 200 
aircraft. Last year, Textron delivered 
42 Latitude aircraft to customers 
and by October 2017 the type had 
been certified in 39 countries and 
the global fleet had surpassed 
45,000 flight hours.

Senior Vice President of Sales and Marketing Rob Scholl (far left) and Textron Aviation employees celebrate the 100th Latitude delivery. Textron Aviation

Stuart Mulholland, Managing Director, Zenith Aviation (left) and Marc Ghaly, Bombardier Aircraft Sales Director for Northern Europe and Israel shake hands follow-
ing the October 9 announcement. Zenith Aviation

More Learjet 75s for Zenith Aviation
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“WE’RE THROWING a big stone 
into the water.” Airbus Group 
Chairman Tom Enders’ words 
on October 16 were an apt 
description of Airbus’s surprise 
move to acquire a majority stake 
in Bombardier’s C Series.

Subject to regulatory approval 
and for no equity investment, 
Airbus will acquire 50.01% of 
the C Series Aircraft Limited 
Partnership, leaving Bombardier 
with approximately 31% and 
Investissement Québec with 19%.

Airbus will provide 
procurement, sales, marketing 
and customer support 
expertise and plans to open 
a second production line at 
its Mobile, Alabama, Final 
Assembly Line to produce 
C Series destined for United 
States-based customers.

Airbus taking the C Series under 
its wing has many ramifi cations. 
Teal Group analyst Richard 
Aboulafi a told AIR International: 
“Airbus gets a brand-new jet for 
free. Airbus gets a new product 
to build in the US, reinforcing 
its industrial presence and 
constituency there, for free. Airbus 
gets access to the latest composite 
wing technology, probably for free, 
although the lines between owning 
the C Series and having access to 
Bombardier’s Belfast facility [where 
the composite wings are produced] 
aren’t yet clear. This was a big 
victory for Airbus, by any measure.”

Airbus backing gives the C 
Series improved fi nancial stability 
and its extensive global product 
supply and engineering chains 
should boost investor confi dence 
in a C Series purchase, which the 

manufacturers hope will result in 
more sales.

In September and October, 
the US Commerce Department 
and US International Trade 
Commission, acting on petitions 
fi led by Boeing, provisionally ruled 
to impose import duties of 300% 
on purchases of the C Series by 
US operators. If imposed (they are 
still subject to a fi nal decision), 
the tari� s would a� ect Atlanta-
based Delta Air Lines’ order for 
75 CS100s, the largest single C 
Series purchase. The ruling led to 
a trade spat between the United 
States and the Canadian and UK 
governments.

Industry analysts feel Boeing 
objecting to the C Series has 
backfi red, as it hastened the move 
of the C Series into the arms of 
arch-rival Airbus. Aboulafi a thinks 

Airbus taking on the C Series: 
“destroys Boeing’s trade case. They 
[and Commerce] can try to persist, 
but the new Alabama C Series line 
makes that futile.”

Writing on his website, he 
said: “Boeing pandered to the 
protectionist wing of the Republican 
Party. The epicentre of that wing 
is in Alabama, which loves factory 
jobs, even from foreign companies. 
Most likely, Commerce will rule 
it has no authority on jetliners 
exported from Alabama to Georgia.”

There are a number of other 
signifi cant consequences from 
the deal. Taking on the C Series 
widens Airbus’s single-aisle airliner 
portfolio, with the 108–160-seat 
CS100 and CS300 complementing 
the larger A320neo and A321neo, 
which span the 150–240 seats 
segment. 

Airbus takes on the   C Series
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The C Series with its 
108-160-seat capacity 

complements the larger 
A320neo in Airbus’ 

single-aisle line-up. 
P Pigeyre/Airbus

Airbus has only sold 51 A319neos, 
its own o� ering for the 100-150 
seats market segment (Boeing has 
also struggled, selling just 75 737 
MAX 7s). Therefore, adopting the C 
Series and the 534 examples sold so 
far means the European company 
leapfrogs Boeing in the segment.

Moreover, when those 534 C 
Series are added to 3,677 A320neos 
and 1,481 A321neos which had been 
sold by early November (compared 
to the 2,050 737 MAX 8s and 262 
737 MAX 9s), Airbus has clearly 
tightened an already fi rm grip on the 
single-aisle airliner market overall. 

In the single-aisle arena, Aboulafi a 
wrote: “Boeing is being boxed into 
the 150-seat niche with the [737] 
MAX 8 as their only big seller.”

The C Series deal adds to the 
Airbus-Boeing rivalry for another 
reason. Boeing has been studying a 

New Mid-market Airplane (NMA) and 
a presentation at the Paris Air Show 
2017 said a notional 200–250-seat 
airliner (dubbed the ‘797’ by some) 
could enter service in the mid-
2020s if it was launched in the next 
couple of years.

The C Series potentially gives 
Airbus a platform to counter a 
future NMA with an all-new mid-
size product of its own and access 
to technologies and production 
processes to produce it.

Aboulafi a told AIR International: 
“If they pursue a growth A321neo 
with new technology, the C Series’ 
resin transfer infusion composite 
structure may be hugely valuable.” 

The C Series could also help 
Airbus explore technologies for 
possible use in a future single-aisle 
to succeed the A320. 
Mark Broadbent

THE UK air navigation services 
provider NATS has introduced an 
updated Arrival Manager (AMAN) 
system at London Heathrow that 
uses data about when aircraft 
push back rather than when they 
take o� .

When delays in holding stacks 
are forecast to reach seven minutes, 
aircraft within a speed reduction 
horizon of 350 nautical miles 
(648km) are instructed to reduce 
their speed, giving controllers more 
time to start sequencing arrivals. 
The idea is to ensure fl ights enter UK 

airspace at the right moment and 
spend less time in holding.

Peter Dawson, General Manager, 
London Terminal Control, NATS 
Swanwick, said: “Systems such 
as AMAN rely on cross-border 
coordination with our air tra�  c 
control neighbours in Europe. As 
an active participant in the Single 
European Sky ATM Research 
programme, we are delighted to see 
the success of this collaboration, 
which results in real cost and fuel 
savings for our airline customers.” 
Mark Broadbent

Advanced arrivals

A380 cabin upgrade

Singapore Airlines’ newly revised A380 cabin layout has 18 more business-class 
seats. Airbus

THE AIRBUS A380 has now 
completed ten years’ service 
with launch operator Singapore 
Airlines (SIA). The milestone 
was used to unveil an upgraded 
interior for SIA’s super jumbos 
consisting of 471 seats in four 
classes (six enclosed suites for 
fi rst class, 78 business class, 
44 premium economy and 343 
economy). This compares to two 
di� erent layouts previously used 
by SIA (one 471-seat layout with 
12 suites, 60 business and 399 
economy seats, and one 409-seat 

layout with 12 suites, 86 business 
and 311 economy).

The addition of 18 business-
class seats and the introduction 
of premium economy is more 
proof of network airlines seeking 
to maximise returns from the 
premium travel market. The 
new product will enter service 
in December on SIA’s next A380 
delivery. The 14 A380s already in 
service will be retrofi tted with the 
new cabin, with this work targeted 
for completion in 2020. 
Mark Broadbent

H Goussé/Airbus.
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HYBRID AIR Vehicles (HAV) 
says its Airlander hybrid aircraft 
has potential in a variety of 
applications, from cargo transport 
and communications to survey 
and search.

However, it is in another realm 
– luxury tourism – in which this 
giant aircraft, the world’s longest 
at 92m (302ft), will be tested in 
2018. In October, HAV announced 
the British luxury travel company 
Henry Cookson Adventures will 
assess the Airlander’s potential for 
the ultra-high-end segment of 
the tourism and adventure travel 
market.

Details about the trial are thin on 
the ground. HAV has merely said 
the flight will be an “expeditionary 
journey” and would be Airlander’s 
“maiden international flight”. 

The Airlander combines the 
characteristics of fixed-wing 
aircraft and helicopters with 
lighter-than-air technology. 
Some 60% of its lift is produced 
aerostatically, with buoyancy 
provided by its helium-filled, 
laminated fabric hull envelope. 

The other 40% comes from 
aerodynamic lift generated by 
its wing-shaped hull, which is an 
elliptical cross-section allied to a 
cambered longitudinal shape.

The buoyant lift provides stability 
and the aerodynamic lift gives 
efficiency. The aircraft has four 
325hp (242kW) V8 turbocharged 
diesel engines, which can be 
rotated to provide additional thrust 
for take-off, hover and landing.

HAV says the combination of 
buoyancy, aerodynamic lift and 
vectored thrust provides stability, 
manoeuvrability and efficiency 
and that the aircraft will have, “a 
significantly lower carbon footprint 
than other forms of air transport”. 
Airlander is designed to remain 
airborne for up to five days at a time.

Abrasion-resistant pneumatic 
skids on the underside of the outer 
hull means the Airlander can land 
on any surface, including ice, sand 
and water. A payload module 
along the hull centreline comprises 
a flight deck with payload 
compartment at the fore, a mid-
body payload beam for externally 

slung loads, and an aft section for 
fuel tanks and additional payloads.

The 20 x 3.2 x 2m (65 x 10.4 x 
6.5ft) cabin will be configurable 
for different roles, with floor-to-
ceiling windows for passenger 
transport. The flight deck will 
consist of one pilot station and 
one observer seat (or two pilots in 
the production version).

The Airlander’s combination of 
endurance and land-anywhere 
capability has led HAV to say 
the aircraft presents: “a brand-
new option for high-end, luxury 
tourism. The ability to stay aloft for 
days at a time, in virtual silence, 
with floor-to-ceiling windows and 
fresh air make Airlander perfect for 
cruising in exceptional locations.”

Henry Cookson Adventures, 
which will trial the Airlander 
next year, describes itself as a 
“leading authority at creating 
tailored adventures and luxury 
experiences”. HAV says after the 
2018 trial flight Henry Cookson 
Adventures plans to take a type-
certified Airlander, “to a range 
of destinations at client request, 

experiencing landscapes that vary 
as diversely as the North Pole, 
Bolivian Salt Pans and Namib 
Desert”.

Design Q will design and 
manufacture a luxury cabin for the 
aircraft, making use of a £60,000 
UK government grant to help 
develop it. Joint founder and Chief 
Executive Officer Howard Guy said 
the Airlander, “demands an interior 
that truly breaks new ground and 
provides an experience that will 
be unlike anything seen before”. 
Design Q has worked with several 
major aerospace and automotive 
companies and has designed the 
Bombardier Global 7000 business 
jet cabin.

The Airlander 10 flew again in 
May 2017 after extensive repairs 
and engineering changes were 
carried out following the damage 
sustained during a landing accident 
during its second test flight from 
its Cardington, Bedfordshire base 
in August 2016, including a more 
powerful and manoeuvrable mobile 
mooring mast and an improved 
landing system. Mark Broadbent

Airlander’s tourism trial

The Airlander 10 has completed three test flights this year and is pictured here on final approach to land at Cardington in July 2017. Hybrid Air Vehicles
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The first F-22A Raptor took 
to the skies on September 
7, 1997. It is a stealthy, 
supercruising, sensor-fused 
master of the skies. Unlike 
the F-15 Eagle, the F-22 hasn’t 
been in an air-to-air shooting 
war. Some would argue that 
this is testament to its prowess; 
that others have chosen to 
remain on the ground, rather 
than risk tangling with a 
Raptor. Talk to any fighter 
pilot and you’ll soon realise 
that nothing comes close 
to a Raptor. In this special 
publication, we mark 20 years 
since the first flight of this 
incredible fighter jet.
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