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Will the aerospace sector 
enjoy clear skies during 
2016? In our annual 
forecasts issue, we look at 
some of the topics which 
could grab headlines P22

BeHiND THe HeaDliNeS 
James Drew (pictured) paid a 
visit to Langley AFB, as the 
French, uK and uS air forces 
staged a trilateral exercise. 
Fighter involvement included 
the Rafale, Typhoon and F-22 
(P8). And Stephen Trimble 
was with Northrop Grumman 
in Palmdale, California (P19)
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NATO’s coalition-backed Global Hawk takes wing P17
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Download the Military Simulator  
Census online now.
www.flightglobal.com/milisim

CAE offers training centres, training services, and simulation products for transports and tankers.
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THE WEEK 
After a service life spanning 
51 years and more than 
450,000 flight hours, the 
Royal Netherlands Air Force 
has retired its final four 
Aérospatiale SA316 Alouette 
III helicopters. The nation 
received its first of 77 
examples in 1964, with 
duties including VIP transport 
for the Dutch Royal family
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See Defence P16

If 2015 was the year of the bomber, the US Air Force’s 
requirement for a next-generation fighter trainer will 

be one of the hottest games in town in 2016.
With four – maybe five – industry teams poised to 

pounce on a request for proposals due out in the fourth 
quarter, the multi-billion dollar opportunity to replace 
the venerable T-38 Talon will reveal clean-sheet aircraft 
from Northrop Grumman and Boeing/Saab, and also 
maybe from Lockheed Martin; despite the company’s 
ties to the T-50-based Korea Aerospace Industries bid.

The USAF’s massaging of T-X performance needs 
has already seen Textron rule out offering its Scorpion, 
and question marks hang over the Alenia Aermacchi 
M-346 (offered as T-100) and BAE Systems Hawk.

It’s impossible to predict how the competition will 
shake out, but the need for 350 advanced trainers to 
prepare pilots to fly the Lockheed F-22 and F-35 will 
surely throw up surprises.

Northrop enters the fight buoyed by its Long-Range 
Strike Bomber win, Lockheed has diplomatic relations 
with South Korea to worry about, and Boeing is trying 
desperately to continue its McDonnell Douglas legacy.

These three teams could all fly new demonstrators in 
2016, setting up an exciting year in aviation.

Alenia and KAI have their work cut out getting their 
off-the-shelf T-100 and T-50 proposals across the line, 
but the T-X prize is perhaps too great to ignore. ■

Talons out for trainer rivals

Celebrations on hold?
2015 will go down as another epic year for the aerospace industry, but a pair of late schedule 
adjustments suggest that its progress might not be as smooth through the next half-decade

The world’s aircraft manufacturers were not without 
reasons to celebrate as 2015 came to a close. Their 

key customers in passenger-carrying airlines had 
shrugged off slower than expected economic output 
and – buoyed by shrewder management and plunging 
oil prices – expected to report record-breaking profits 
globally, in excess of $30 billion.

But other less encouraging trends should have 
 restrained any cork-popping as the clock ticked past 
midnight on New Year’s Eve.

As strong as the order backlogs may now seem, two 
stories that arose over the festive period highlight 
cracks in the industry’s ambitious plans for 2016 and, 
indeed, the next five years beyond.

Mitsubishi Aircraft announced a new delay for the 
90-seat Mitsubishi Regional Jet – until mid-2018 – and 
Airbus on 30 December conceded that it would miss its 
year-end deadline to deliver the first A320neo.

By themselves, neither event appears too alarming. 
The MRJ90 represents the first airliner development 
project in Japan in more than half a century. And even 
if Airbus misses its deadline by a few weeks, the 
A320neo is still broadly on track with the schedule that 
it outlined on programme launch in 2010.

But both programmes represent the vanguard of a 
five-year transition period. By 2020, Airbus, Boeing, 
Bombardier, Comac, Embraer and Irkut will deliver 18 
new models, with a sharp rise in overall production. 
The steep increase in output over the last five years,  

coupled with the delayed introductions of the Boeing 
747-8, 787-8/9 and Airbus’s A350-900, have already 
curtailed several deliveries, as demand overwhelmed 
capacity; especially at interiors suppliers.

The next five years represent an era of transition for 
the industry, with clean-sheet and re-engined designs 
replacing the generation of airliners fielded between 
the late-1980s and late-1990s. It happens to coincide 
with an historic spike in demand, forcing manufactur-
ers to increase production of narrowbodies and some 
widebody models to levels which seemed absurd only 
a few years ago.

Managing this transition will require much attention 
to execution. Much of the risk of technologies such as 
the 787’s composite fuselage and reliance on electric 
power systems is retired. But fielding a new generation 
of fuel-efficient engines is the new challenge.

The record of the past five years shows the industry 
is more robust than it has ever been, but it will need all 
of its skill to manage the balance of the decade. ■

The next five years represent
an era of transition, amid an 
historic spike in demand

See This Week P7

“This fizz can’t run out, right?”
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china southern seals airbus, boeing deals
orders China Southern Airlines will purchase a further 10 Airbus 
A330-300s in a deal worth $2.27 billion, with deliveries to run from 
2017 to 2019. The order follows a $10 billion purchase announced 
on 17 December 2015 for 110 Boeing 737s, including 30 for its 
Xiamen Airlines subsidiary. Eighty of the aircraft will be Max variants.

embraer sets date for e2 reveal
target Embraer will reveal its first of three E190-E2 test aircraft on 
25 February, in a ceremony at its final assembly complex in São José 
dos Campos. The Brazilian airframer says the re-winged and Pratt & 
Whitney PW1900G-engined E190 is on track for a flight debut in the 
second half of 2016, with service entry due in the first half of 2018.

lockheed marks herculean milestone
airlifter Lockheed Martin has delivered the 2,500th example of 
its Hercules tactical transport, with the HC-130J Combat King II 
transferred to the US Air Force’s 71st Rescue Sqn at Moody AFB in 
Georgia on 11 December. Lockheed delivered its first C-130 in 
December 1956, also to the USAF.

second customer emerges for 737-800 bcf
cargo China Postal Airlines has placed an order for 10 737-800 
Boeing Converted Freighters (BCF), despite the airframer having yet 
to officially launch the programme. The agreement also includes the 
purchase of seven 757-200s, which China Postal plans to convert 
into freighters. It becomes the second carrier to sign up for the 737 
BCF programme, after Hangzhou-based YTO Airlines.

windtunnel tests begin on shrunk mc-21-200
programme Russian developers have started windtunnel testing 
of the shrunk variant of the Irkut MC-21 at a facility in Moscow. The 
Central Aerohydrodynamic Institute says it performed testing on the 
MC-21-200 in late 2015. Irkut’s MC-21 family will be based on the 
160- to 211-seat -300 variant, with the shorter -200 to be capable of 
accommodating 130-176 passengers.

fleet plan helps cement cargolux union pact
agreement Luxembourg freight operator Cargolux has finally 
reached a conclusive labour agreement with its unions after drawn-
out negotiations. The carrier says the pact will be valid for three 
years, while the LCGB union reveals that the agreement will limit to 
four the number of aircraft in the fleet of Cargolux Italia. The union 
had threatened industrial action during the negotiation process.

tu-204 talks could be sealed with kish
acquisitions Iranian carrier Kish Air is in negotiations to acquire 
up to 15 Tupolev Tu-204SM twinjets, Russia’s trade ministry said 
following an industrial conference involving the nations in Tehran. 
Taban Air and Zagros Airlines have also shown interest in the Sukhoi 
Superjet 100, the Russian ministry adds.

end of the line for a-model predator
production General Atomics Aeronautical Systems has delivered 
its last MQ/RQ-1 Predator A unmanned air vehicle, concluding two 
decades of production. Assembly ended for the US Air Force in 
2011, but additional examples – including the last two for the Italian 
air force – were completed using an assembly line for the export-
standard Predator XP in Poway, California.

briefing

B ombardier’s 110-seat CS100 
is clear to enter service with 

Swiss International Air Lines in 
the first half of 2016, after 
 Canada’s Minister of Transport, 
Marc Garneau, announced the 
lead CSeries variant had received 
type certification.

Speaking during a ceremony at 
the airframer’s assembly line in 
Mirabel, Quebec on 18 December, 
Garneau hailed the milestone – 
achieved after a 27-month flight 
test campaign – as a “historic mo-
ment” for Canada’s aerospace in-
dustry. “My top priority is safe 
and clean transportation, and this 
new aircraft embodies this,” he 
says. The aircraft-level certifica-
tion came nearly three years after 
Transport Canada awarded a type 
certificate for the Pratt & Whitney 
PW1500G engine, which powers 
the twinjet.

Bombardier’s flight-test cam-
paign proved longer and more 
expensive than planned. The 
CSeries introduces several firsts 
in airliner technology, including 
Parker Aerospace’s fly-by-wire 
flight controls, Bombardier’s 
 resin-transfer infused composite 
wing panels and Constellium’s 
aluminium-lithium material for 
fuselage panels. The company 
was also the first to select P&W’s 
geared turbofan technology, and 
remains Rockwell Collins’ largest 
commercial application of the 

approval Stephen trImBle WASHInGTOn DC

type certification 
boost for cseries
Lead variant of new single-aisle receives green light, after 
27-month test campaign and funding support from Quebec
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the CS100 will enter service with Swiss in the first half of 2016

ProLine Fusion integrated avion-
ics suite.

The CSeries represents the first 
all-new single-aisle aircraft larger 
than a regional jet to receive type 
certification since the Airbus 
A320 nearly 30 years ago. “It’s the 
new reality for the single-aisle 
market,” says Fred Cromer, presi-
dent of Bombardier Commercial 
Aircraft.

Eight months ago, Cromer, a 
former aircraft leasing company 
and airline executive, inherited 
the job of pushing the CSeries 
through certification and into 
production. But previous delays 
and setbacks required more re-
sources than Bombardier had left, 
requiring the company to seek 
external investors. After being 
 rejected by Airbus, it received a 
$1 billion commitment from the 
government of Quebec, which 
plans to make two payments of 
$500 million each during 2016 in 
a new joint venture.

Bombardier’s next tasks are to 
complete delivery and entry into 
service of the first CS100 with 
Swiss, steadily ramp up produc-
tion in Mirabel and consummate 
deals with so-called “marquee” 
customers, such as United 
 Airlines, which is considering 
buying a new 100-seat jet.

It also plans to secure type cer-
tification within six months for 
the 135-seat CS300. ■



This week

5-11 January 2016 | Flight International | 7flightglobal.com

Allied fighters put 
to trilateral task
this week P8

A late flurry of deals boosted 
Boeing’s 2015 book-to-bill 

ratio to one as Seattle and 
 Toulouse looked set to secure 
around 2,000 net orders for the 
full year. While the forecast sales 
tally is behind 2014’s 2,888 net 
orders, the rivals are expected to 
report a new combined industry 
output record of 1,400 airliners 
for 2015: up almost 4% on 2014.

Boeing booked 166 new sales 
in the week before the festive 
break, including 143 737 orders 
from unidentified customers. 
This raised its year-to-date total 
to 743 net orders with a week to 
run. The company – which will 
confirm its full-year tally on 7 
January – was also on course to 
ship around 760 aircraft in 2015.

Airbus looks set to outgun its 
rival, having passed 1,000 net 
 orders by the end of November. 
Toulouse traditionally adds a sig-
nificant number to its backlog in 
the final month. However, the 
 European manufacturer trails 
Boeing in shipments, with a full-
year deficit of around 120 units 
expected. Airbus will declare its 
full-year results on 12 January. ■

sales  
mAx kIngsley-jones london

orders down, 
but rivals to set 
output record

Airbus surrendered to time 
pressures on its A320neo 

programme at the end of 2015, 
postponing delivery of the first 
aircraft. Lufthansa was in line for 
the lead example, powered by 
Pratt & Whitney PW1100G 
 engines, having edged ahead of 
Qatar Airways.

The airframer was striving to 
hit a fourth-quarter 2015 delivery 
target, but admitted on 30 
 December the schedule would 
slip into 2016. The type will enter 
service “within the next weeks”, it 
says. Airbus says the decision was 

reached “in agreement” with 
 Lufthansa, which has  ordered 61 
A320neos and 40 A321neos.

“To deliver on our priority – a 
service-ready A320neo from day 
one – more documentation items 
need to be addressed,” says the 
airframer. It stresses the A320neo 
has achieved certification from 
the European Aviation Safety 
Agency and the US Federal 
 Aviation Administration.

Qatar Airways has not indicat-
ed when it will receive the first of 
its 34 A320neos. It also has 16 
A321neos on order.
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german carrier had edged ahead of Qatar to take first aircraft

P&W says it is “working very 
closely” with the airline, adding: 
“our engine’s technology is meet-
ing or exceeding performance 
 requirements on fuel burn, noise 
and emissions, and is ready to 
enter service.” Indian carrier 
 IndiGo had said it would not 
 receive the first of its 430 

 A320neos as planned on 30 
 December, with parent InterGlobe 
Aviation citing “industrial rea-
sons”. Airbus – which originally 
estimated that the Neo would 
enter service in the second quarter 
of 2016 – had by late November 
 secured firm orders for 4,443 
A320neo-family aircraft. ■

production dAvId kAmInskI-morrow london

Airbus delays A320neo 
delivery with lufthansa
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Customers will have to wait until around mid-2018 to receive their first mrj90 regional jets

mitsubishi Aircraft is to delay 
the first delivery of its MRJ 

airliner by around a year, until 
mid-2018, as it conducts work to 
strengthen the regional jet’s air-
frame and upgrade its software.

An initial flight from Nagoya on 
11 November 2015, and subse-
quent testing, have shown the 
Pratt & Whitney PW1200G -
powered twinjet’s performance is 
“satisfactory”, the airframer said 
in late December. “However, we 
also have recognised several 
 issues as we attempt to accelerate 
our development,” it added.

The Japanese manufacturer 

development dAvId kAmInskI-morrow london mAvIs toh sIngApore

mrJ updates to hit schedule
Following “satisfactory” early test results, Mitsubishi announces design enhancements

have been reinforcing these com-
ponents, as planned, after first 
flight,” it adds, while noting: “this 
kind of reinforcement work is 
something that happens in devel-
opment.” The type’s landing gear 
system also may be upgraded, in 
order to have a “better- integrated 
aircraft”, but this was not a factor 
in determining the new schedule, 
the company says.

“We will be managing our mile-
stones and increasing the preci-
sion of our schedule as we pro-
gress,” says Mitsubishi, which 
aims for further flight-testing in 
the USA “as soon as feasible”. ■

says it has scheduled two months 
to strengthen the MRJ’s airframe, 
and upgrade the software for its 
avionics, flight control system and 
engine control unit. Data gleaned 
from static strength tests prompt-
ed the modifications, it adds.

Part of the additional work will 
include strengthening the jet’s 
wings. When “ultimate weight 
loads exceeding normal loads” 
were exerted on some compo-
nents in static tests it  became clear 
which components lacked 
strength, says Mitsubishi.

“Also, we are strengthening the 
fuselage after test feedback. We 
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SpaceX landed its upgraded 
first-stage Falcon 9 rocket 

booster at Cape Canaveral, 
 Florida, after putting 11 Orbcomm 
communications satellites into 
orbit on 21 December.

It was the company’s first flight 
since a 28 June failure that 
 destroyed a  Dragon supply ship 
for the International Space 
 Station. It had expected to resume 
operations in September, with 
 increased performance “due 
mostly to increased boost thrust, 
deep cryo oxidizer and a much 
larger upper stage engine bell”.

SpaceX reignited the Falcon’s 
booster on re-entry, and brought it 
to Earth. The achievement came a 
month after Blue Origin vertically 
landed its New Shepard suborbi-
tal launch vehicle.

Its founder, Elon Musk, tweet-
ed: “Welcome back, baby!” ■

Northrop Grumman will dem-
onstrate that a General 

 Atomics Aeronautics Systems 
MQ-9 Reaper-sized unmanned air 
vehicle can operate from ships 
smaller than an aircraft carrier, 
under a $93 million contract.

The US Defense Advanced 
 Research Projects Agency had 
eliminated the rival 
 AeroVironment in September as 
Northrop’s only remaining com-
petitor for the Tactically Exploited 
Reconnaissance Node (TERN) 
programme. But Northrop’s role 
in designing, developing and 
demonstrating the medium- 
altitude, long-endurance UAV 
was not confirmed until 24 
 December. Under the contract 
terms, Northrop also will contrib-
ute $39 million, raising the cost of 
the demonstration programme to 
$132 million.

On 11 December, Northrop had 
revealed a model of the design to 
journalists touring its research and 
manufacturing facilities in El 

Tail-sitting TERN award for Northrop
technology StepheN trImble washiNgToN dc

 Segundo, California. This showed 
a flying-wing tailsitter design with 
a nose-mounted, counter-rotating 
propeller system.

The 12.2m (40ft)-span vehicle 
is reminiscent of the tail-sitting 
Lockheed XFV-1 and Convair 
XFY-1 Pogo fighter research pro-
jects of the 1950s, but without a 

fuselage and using a much larger 
set of propellers. Its design envi-
sions mounting weapons and 
other stores on hardpoints.

The TERN vehicle should carry 
a 272kg (600lb) payload up to 
900nm (1,670km), filling a 
 capability gap for the US Navy. ■
See News Focus p19
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Winning design appears reminiscent of 1950s fighter concepts

As 2015 drew to a close, the 
USA, France and the UK 

 assembled their premiere fighters 
at Langley AFB in Virginia for a 
rare high-end training exercise, 
which tested interoperability 
 between their fourth- and fifth-
generation jets.

During a two-week activity, US 
Air Force Lockheed Martin F-22s 
were flown alongside French air 
force Dassault Rafales and Royal 
Air Force Eurofighter Typhoons, 
against Boeing F-15Es. The inau-
gural trilateral exercise was 
 designed to test fighter pilots in 
realistic “full-spectrum” combat 
scenarios against advanced air 
and ground threats, and with 
support from combat rescue heli-

training jAmeS dreW laNglEy afb

allied fighters put 
to trilateral task
Us, french and UK air forces pool resources in combined 
exercise, with aim of enhancing interoperability in combat

copters and airborne warning 
and control  system aircraft.

“The same kind of deconflic-
tion and communication process 
that’s being used here is in place 
in the Middle East,” says USAF 
chief of staff Gen Mark Welsh.

While relative air superiority 
has been enjoyed in coalition 
campaigns in Iraq, Afghanistan 
and now Syria against the Islamic 
State militant group, air-to-air 
 engagements remain a 
 possibility. That risk was high-
lighted in  November, when a 
Turkish  Lockheed F-16 shot 
down a  Russian air force Sukhoi 
Su-24 for allegedly straying into 
 Turkish airspace.

“Any time there are a number 

of forces operating in close prox-
imity, there is the potential for 
 errors and mistakes,” Welsh says. 
“So people must co-ordinate and 
co-operate to do it properly.”

The F-22 relies on voice radio 
to relay battlespace information, 
and it could take five or six years 
before the Raptor is modified to 
join Link 16 networks.

Welsh cautions the cost of not 
modernising front-line combat 
aviation forces “will be measured 
in terms of lives lost of friendly 
forces”. The last 15 years of air 
warfare in the Middle East have 

not been sufficiently challenging 
to drive modernisation measures, 
at a time when advanced 
 counter-air systems proliferate 
globally, he notes.

“Air forces that fall behind the 
technology curve will fail. We 
can’t let that happen,” he says. 
“The enemy is not resting, and 
we can’t afford to.”

His comments come as the US 
government seeks budget sav-
ings, with programmes like the 
Lockheed F-35 and Long-Range 
Strike Bomber potentially facing 
funding reductions. ■
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raptors, rafales and typhoons were brought together in the USA

achievement  
jAmeS dreW washiNgToN dc

falcon landing 
gives spaceX a 
welcome boost
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Seletar to be lead 
site for Trent 7000
air TranSporT p10

British Airways will return to 
service the Boeing 777-200ER 

badly damaged by an engine fire 
at Las Vegas’s McCarran airport on 
8 September, 2015.

After inspecting the 16-year-old 
airframe, engineers concluded the 
damage was “limited” and “suita-
ble for repair”, says the carrier. “A 
team from Boeing will carry out 
repair work, which will be certi-
fied to the same high standards as 
if the aircraft was new,” BA adds, 
without giving an estimate for the 
duration of the work. Its damaged 
left-hand General Electric GE90 
engine has been removed.

Flight BA2276 was bound for 
London Gatwick with 170 occu-
pants and was evacuated without 
serious injury. ■
See Air Transport P10

repairs 
dAvId kAmInSkI-morrow 
london

Fire-damaged 
777 will return 
to service for BA

AgustaWestland will shortly 
begin initial ground trials of 

its third AW609 prototype, as it 
looks to press ahead with the 
civil tiltrotor programme despite 
an ongoing investigation into a 
fatal crash.

Depending on their outcome, 
the new tests could pave the way 
for a return to flight as early as 
during the first quarter of 2016.

The Anglo-Italian airframer 
voluntarily suspended flight 
 activities with its one remaining 
aircraft following the 30 October 
crash of its second prototype 
(N609AG), in which two test 
 pilots were killed. The company 
has so far maintained its commit-
ment to the type, including con-
tinuing the assembly of aircraft 
PT3, which is described as 
 “almost ready”.

The initial flight-test aircraft 
 remains grounded as a 
 “precautionary measure”, but 

Third AW609 readied for ground tests
rotorcraft domInIc Perry london

 AgustaWestland maintains this 
will be returned to flight status.

Italian air accident investiga-
tion agency ANSV is continuing 
its probe into the crash, near Ver-
celli in northern Italy, and has 

not set a date for the release of its 
initial report. Certification of the 
Pratt & Whitney  Canada PT6-
powered AW609 has been target-
ed for 2017, with customer deliv-
eries to start the following year. ■
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Flights of the civil tiltrotor were halted following fatal accident

canada’s new defence minis-
ter has pledged an “open 

process” for replacing the na-
tion’s Boeing CF-18s, and has not 
ruled out the Lockheed Martin 
F-35. Harjit Sajjan says replacing 
the Royal Canadian Air Force’s 77 
CF-18A/Bs in a “timely manner” 
is his goal.

“My focus is about replacing 
our CF-18, and we’re going 
through a proper process to make 
sure we have the right require-
ments so we have the right capa-
bility; not only for our country, 
but for how we relate to NORAD 
[the North American Aerospace 
Defense Command] and our com-
mitments to NATO,” he says.

Canada’s Liberal government 
explicitly opposed the Lightning 
II ahead of the party’s October 
election win, declaring: “We will 
not buy the F-35 stealth fighter-
bomber”. The government has yet 
to launch its promised fighter 

competition, which is expected to 
favour a lower-cost aircraft opti-
mised for the defence of North 
America, over a “stealthy, first-
strike capability”.

Canada has participated in the 
Joint Strike Fighter programme 
since 1997, and its former govern-
ment in 2010 announced plans to 
purchase 65 F-35s without a for-
mal competition. Sajjan indicates 
the new government would not 
actively block the F-35 from par-
ticipating in a future contest.

“The question always comes 

procurement jAmeS drew WAshingTon dc

ottawa to keep fighter options open
new canadian government rows back on campaign promise to elminate lockheed Martin’s F-35 as cF-18 replacement

up about whether it’s F-35 or an-
other type of aircraft,” he says. 
“This is not about the F-35. We are 
committed to replacing the F-18s 
in a timely manner so that we do 
not create a capability gap.”

Canada’s CF-18s were procured 
between 1982 and 1988, and other 
potential replacements include 
Boeing’s F/A-18E/F Super Hornet 
and F-15SE Silent Eagle, plus the 
Dassault Rafale, Eurofighter 
 Typhoon and Saab Gripen.

Meanwhile, Sajjan says Ottawa 
could decide an end date for its 

participation in air strikes in Iraq 
and Syria within weeks. Its air 
force has six CF-18s,  an Airbus 
A310 tanker and two Lockheed 
P-3 Aurora surveillance aircraft 
supporting the air campaign 
against Islamic State militants. 
The CF-18s had, by 19 December, 
conducted 1,220 sorties since 
joining the offensive in 2014, the 
government has disclosed.

“Just because we’re going to be 
ending air strikes, our air force is 
extremely busy with other mis-
sions,” Sajjan notes. ■
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canada is to withdraw its 
cF-18s from middle east
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Rolls-Royce will build the 
 majority of the Trent 7000 

 engines for the Airbus A330neo 
at its Seletar, Singapore facility, 
making it the third engine model 
assembled in the island state.

Speaking during a media 
roundtable, Jonathan Asherson, 
R-R regional director for ASEAN 
and the Pacific, said while the en-
gines will also be manufactured 
in Derby, UK, the primary pro-
duction centre will be Singapore.

“Singapore will be the lead 
shop for that engine type, but it 
won’t be able to do it all at the 
current capacity of 250 engines a 
year, so Derby will manufacture 
the remaining engines,” he says.

Bicky Bhangu, senior country 
manager at Rolls-Royce 
 Singapore, says the decision to 
assemble and test the new engine 
in Singapore builds on Seletar’s 
existing production of Trent 1000 
engines for the Boeing 787.

“It’s because of the commonal-

PROPULSION ELLIS TAYLOR SINGAPORE

Seletar to be lead site for Trent 7000
UK-headquartered Rolls-Royce picks Singapore facility to assemble the majority of powerplants for re-engined A330neo
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R-R will look to source more components from Asian suppliers

ity of what we already do today, 
so it makes sense using the peo-
ple we have trained for the Trent 
1000 to be able to do the 7000,” 
he says.

As well as the 1000, R-R’s 
 Seletar facility also builds Trent 
900 engines for the A380.

In late November 2015, the 
manufacturer carried out the first 
test run of a Trent 7000 engine at 
its Derby factory.

Certification of the new engine 
is scheduled for early 2017, 
ahead of service entry on the 
A330neo later that year. 

To cope with the anticipated 
ramp-up at Seletar, R-R is looking 
to add more suppliers from 
Southeast Asia and “regionalise” 
its supply chain, says Asherson.

In August 2015 it announced 
an agreement with Malaysia’s 
UMW Aerospace to build fan 
cases for the Trent 1000 following 
an evaluation of suppliers.

“We looked at the globe, we 
looked at the region, and we 
 decided that for the fan cases that 
will be built into Seletar engines, 
we would manufacture them 
nearby, including Singapore,” 
says  Asherson.

A regionalised supply chain 
will help R-R to lift output en-
gines at Seletar to 250 units per 
year by the end of 2017, from 150 
this year.

In addition to the UMW agree-
ment, it has five major suppliers 
in Thailand, and is looking to the 
potential of Indonesia’s nascent 
industrial base. ■

GE Aviation has widened 
 inspections of early-model 

GE90 engines as US federal safety 
investigators continue to search 
for the root cause of an uncon-
tained failure on 8 September.

Less than a month after a 
 1995-built GE90-85B aboard a 
British Airways Boeing 777-200 
failed on take-off, GE ordered 
 inspections of 38 engines of a 
 similar vintage.

That was followed by the issu-
ing of a service bulletin which 
targeted another six early-model 
GE90 engines for similar inspec-
tions, the company says.

US regulators are now discuss-
ing  expanding the examinations 
to around 60 more powerplants 
of the same type in January, the 
manufacturer says.

All of the affected engines are 
grouped in the earliest years of 
the GE90 production programme, 
from 1995 to 1999.

The ultrasound inspections 
will check for any cracks or 
 defects that could lead to a 
 similar failure.

During the September inci-
dent, the BA 777-200 aborted 
take-off when the port-side en-
gine failed and debris punctured 
the wing fuel tank, igniting a fire 
as the aircraft rolled to a stop on 
the runway.

A National Transportation 
Safety Board team of investiga-
tors traced the failure to a fracture 
in the disk web of the eighth stage 
of the high-pressure compressor. 
What caused the disk web to fail 
still is still unknown. ■

SAFETY STEPHEN TRIMBLE WASHINGTON DC

GE90 inspections widen
after Las Vegas incident

PRODUCTION

Boeing marks Charleston milestone
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Boeing has rolled out the 100th 787 to be assembled at its North 
Charleston, South Carolina production facility.

To be delivered to American Airlines in 2016, the aircraft will 
 undergo system checks, fuelling and engine runs on the flight line, 
ahead of a maiden sortie. Final assembly work at Charleston, the 
second site for the 787, began in 2011.
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European ban for 
Iraqi flag carrier
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 CityJet plans to lease 15 
 Sukhoi Superjets from a 

new  Russian-owned leasing 
company which is being estab-
lished in  Ireland, the carrier’s 
executive chairman Pat Byrne 
has disclosed.

Making the announcement at 
a London press event, Byrne 
said the fleet will be leased from 
“a  Sukhoi-owned, or Russian-
owned leasing company” which 
is “being created” in Dublin. 

Dublin-based CityJet will ini-
tially lease the aircraft but has 
the option to buy them, adds 
Byrne. CityJet in October became 
the first Western European cus-

 Leasing company Amedeo 
 anticipates strong demand on 

the secondary market for Airbus 
A380s after Emirates and 
 Singapore Airlines start divesting 
their oldest ultra-large airliners 
 towards the end of the decade.

London-based Amedeo, 
which has orders for 20 A380s, 
says it is “committed” to finding 
customers for secondhand super-
jumbos among “blue chip” and 
“secondary” airlines. “We have 
as many campaigns in the 
 secondary market as we do for 
new aircraft,” says chief execu-
tive Mark Lapidus.

The lessor is “working closely 
with Airbus” to remarket the first 
A380s, he says, which are due to 
leave the fleets of early operators 
from about 2018. 

Singapore Airlines took its first 
A380 in 2007, with the largest 
customer, Emirates, receiving its 
first example in 2008.

FLEETS MURDO MORRISON LONDON

Strong market for secondhand A380s
Lessor Amedeo sees interest in used superjumbos from multiple airlines as initial operators defleet earliest examples

Irish Superjet lease deal drives European interest
DELIVERIES OLIVER CLARK LONDON

tomer for the Russian-built jet, 
and Byrne says it has since been 
approached by several European 
network carriers interested in 
wet-leasing the aircraft.

“We are getting interest now 
from  established airlines who 
want to talk to us about wet-leas-
ing these aircraft, which is very 
encouraging,” says Byrne. “So I 

know we have made the right 
decision and I think this air-
frame is going to be a successful 
airframe”.

While unable to identify the 
interested airlines, Byrne says 
they are being considered for 
wet-lease contracts similar to its 
recent agreement to provide re-
gional services for SAS, with 
Bombardier CRJ900s.

Four Superjets are due to  be 
delivered in 2016, and Byrne 
says he plans to use them for 
charter operations at first, to 
allow crews to “get used to the 
aircraft” before commencing 
 scheduled services. ■CityJet’s current portfolio includes 18 Avro RJ85 regional jets
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The fact that only 41 A380s 
were delivered between 2007 
and 2010 means that the flow of 
superjumbos onto the secondary 
market will be relatively slow. 
However, Lapidus believes the 
“fact that you can have a 10- or 
12-year-old A380 at half the 
price of a new one” makes the 
type an attractive proposition to 
many airlines.

Lapidus says airlines operating 
small, widebody fleets with 
“multiple frequencies” and a 
mainly economy-class offering 
will be the likeliest customers for 
second-hand A380s. But he also 
thinks larger flag-carriers will be 

interested in trialling A380s as a 
“lower-risk” alternative to invest-
ing in new superjumbos.

A380 cabin refurbishments 
can be carried out for “$10-15 
million, $20 million tops”, says 
 Lapidus, with usually only the 
 largely premium-class upper 
deck requiring extensive 
 reconfiguration.

Airbus and the two engine 
suppliers for the type – Engine 
Alliance and Rolls-Royce – are 
happy to support airlines buying 
even “four or five” secondhand 
A380s, he says, with perfor-
mance guarantees and “a global 
MRO network available”.

“Airbus has had a sea change 
in philosophy,” he adds. “They 
realise that a secondary market is 
essential to selling new planes.”

The trend for “larger gauge 
 aircraft” will continue, says 
 Lapidus. “There is no logical 
 reason there shouldn’t be a sec-
ondary A380 market.”

Amedeo confirmed its order 
for 20 A380s at the Singapore air 
show in 2014 and is due to start 
taking deliveries in late 2016, al-
though Lapidus says there is 
“flexibility to accommodate a 
customer in late 2017 or early 
2018”. It has still not made an en-
gine selection. ■

Singapore Airlines took delivery of its first Rolls-Royce Trent 900-powered double-decker in 2007

“The fact is you can 
have a 10- or 12-year
old A380 at half the 
price of a new one”
MARK LAPIDUS
Chief executive, Amedeo
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restrictions

Air Astana steers clear of Kazakh cull

Iraqi Airways is one of only two carri-
ers – the other is Suriname’s Blue 
Wing Airlines – banned from operat-
ing to Europe. The rest of the black-
list comprises blanket bans on 
nations, affecting most – or all – 
 operators. Kazakhstan has been 
barred, but restrictions on main car-
rier Air Astana were lifted. Air Astana, 
unlike other Kazakh operators, had 
not been barred from the EU but was 
subject to limitations since 2009.

While the Commission has been 
“forced to maintain” a block on other 
Kazakh carriers, says European 
transport commissioner Violeta Bulc, 
it has been “able to clear” Air Astana.

Despite concerns over safety in 
Thailand – including a declaration of 
non-compliance with ICAO standards 
from the US Federal Aviation 
Administration – the Commission 
says it has not blacklisted any Thai 
operators “at this time”. ■

 European safety authorities 
have reiterated concerns 

about the experience levels of pi-
lots at Indonesia’s Lion Group, 
and highlighted broader regula-
tory weaknesses over the inspec-
tion of airlines and aircraft.

The findings feature in docu-
mentation accompanying the lat-
est European Commission revi-
sion of its carrier blacklist, which 
covers all but a handful of 
 Indonesian airlines.

Qualifications for pilots and the 
requirements for promotion to 
captain are “comparatively low” 
at Lion Air in relation to the “often 
challenging” operating environ-
ment, the documentation states.

Lion Air’s rapid growth – the 
airline is set to receive 10 more 
aircraft in 2016 – has seen a “high 

number of relatively inexperi-
enced pilots” at the carrier.

“This might be related to high 
numbers of unstabilised ap-
proaches and a high risk of land-

ing incidents,” says the documen-
tation. Lion Group has previously 
defended its recruitment, insisting 
standards exceed the minimum 
required by licensing authorities.

While the country’s flag-carrier 
Garuda  Indonesia is not affected, 
its low-cost operation Citilink is 
on the  European blacklist.

Citilink presented to the 
 European air safety committee, 
which maintains the blacklist. 
The documentation says the com-
pany’s flight-data analysis has im-
proved and the carrier is “aware” 
of operational hazards, although 
its safety-management system 
“needs to mature further”.

There is evidence of progress in 
the Indonesian air transport sec-
tor, it says, but verification of im-
provements is a “pre-requisite” to 
relaxation of the blacklisting.

With Lion Air, Batik Air and 
Citilink on the blacklist, the Com-
mission will carry out an on-site 
assessment in 2016. ■
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Rapid growth and high accident rates have worried regulators

Commission mauls Lion’s ‘inexperienced’ pilots
oversight davId kamInskI-moRRow LOnDOn

 Iraqi Airways has been black-
listed by the European 

 Commission for failing to carry 
out adequate safety assessments 
after concerns were repeatedly 
raised following ramp inspec-
tions of its aircraft.

The European Aviation Safety 
Agency wrote to the Iraqi Civil 

Aviation Authority four times in 
the nine months to March 2015.

EASA’s communication fol-
lowed concerns raised by the 
 European foreign-aircraft safety 
assessment programme, which 
uses ramp inspections to monitor 
compliance with regulations.

Iraqi Airways lacks a “sufficient 

root-cause analysis” of the con-
cerns, states documentation de-
tailing the blacklisting decision.

The airline had sought EASA 
authorisation for European opera-
tions in August 2014, under a new 
scheme – Part-TCO – for third-
country operators.

EASA raised “fundamental 
concerns”, during its Part-TCO 
 assessment of the airline, over 
Iraqi Airways’ “lack of ability” to 
respond to safety findings and to 
submit safety-related information 
in a “timely manner”, says the 
documentation.

EASA rejected the application 
for a third-country permit in July.

Iraqi Airways gave a presenta-
tion to the European air safety 
committee – which governs the 
blacklist – in November. But it 

“did not provide sufficient evi-
dence” of the detailed functioning 
of Iraqi  Airways’ safety- and quali-
ty-management systems, says the 
documentation, and its informa-
tion was “not sufficient in nature 
to fully address safety concerns” 
raised during the Part-TCO assess-
ment. The air safety committee 
heard from the Iraqi Civil Aviation 
Authority, which said it was re-
sponsible for overseeing seven 
holders of air operator’s certifi-
cates – including Iraqi Airways. 
The authority gave the committee 
a summary of planned actions to 
strengthen its capabilities.

Iraqi Airways says it believes 
the suspension is “temporary”, 
and points out that the carrier has 
been recovering after three dec-
ades of conflict in the state. ■

regulAtory davId kamInskI-moRRow LOnDOn

european ban for 
iraqi flag carrier
Inability to respond to safety findings in a “timely manner” 
leads to EASA refusal for third-country permit from airline
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Baghdad-based operator expects the suspension to be temporary
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Neo arrivals push 
routes to the Max
NEWS FOCUS P15

Indonesian Aerospace (IAe) is 
aiming for a first flight of its 

N219 commuter turboprop in 
May 2016, following the 
 December roll-out of the first 
flight-test aircraft, in Bandung. 

The state-owned airframer – 
also known as PT Dirgantara 
 Indonesia – intends to build four 
prototypes for both static and 
flight tests, contributing to a 
three-year certification campaign.

Static tests will begin in 
 February, with flight tests sched-
uled to follow three months later.

Although initially to be certifi-
cated by Indonesia’s Directorate 
General of Civil Aviation, the air-
framer has additionally 
 expressed an interest in obtaining 
approval from either US or 
 European regulators.

Letters of intent for the twin 
Pratt & Whitney Canada PT6-
powered N219 have been re-
ceived from carriers Aviastar Man-
diri and Nusantara Buana Air, as 
well as charter operator Air Born. 
Discussions are also  ongoing with 
Lion Air over a  potential deal for 
up to 50 aircraft. 

The N219 will be capable of 
operating in a number of 
 commercial, military, and para-
public roles. Missions include 
scheduled and chartered airline 
operations, troop transport, 
search and rescue, cargo, and 
maritime surveillance.

IAe envisages the eventual 
 development of a larger aircraft 
called the N245, which would be 
a modified version of the Airbus 
Defence & Space CN235 that it 
 assembles under licence. ■

PROGRAMME 
FIRDAUS HASHIM SINGAPORE

N219 commuter 
turboprop set for 
May first flight

Rear fuselage production for 
the new Airbus Beluga XL 

transport has started, with materi-
al cut at Spanish firm Aernnova.

The rear fuselage of MSN1 will 
be the first section of the airframe 
delivered to the final assembly 

line in Toulouse, says Airbus.
MSN1 will also be the initial fly-
ing example of the transport, de-
signed to replace the A300-600ST 
in the company’s logistics fleet.

Aernnova, headquartered near 
Vitoria-Gasteiz, builds major 

structures for aircraft including 
the A350, A380, and Boeing 
 747-8. Airbus has started manu-
facturing fuselage frames for the 
new Rolls-Royce Trent-powered 
Beluga – which will enter service 
in 2019 – at its Nantes facility. ■

Metal cut for Beluga XL rear fuselage
MANUFACTURING

New European Commission 
aircraft-tracking rules include 

a section aimed at preventing 
 deliberate interference from the 
cockpit. The rules are intended to 
aid rapid location of an accident 
site, particularly over the ocean, 
and avoid a recurrence of the dis-
appearance of Malaysia Airlines 
flight MH370, which has still yet 
to be traced, since vanishing in 
March 2014.

European transport commis-
sioner Violeta Bulc says the 
changes will “address this defi-
ciency”. Operators of large aircraft 
must establish a tracking system 
which maintains, at standard in-
tervals, a record of the aircraft’s 
position. The Commission’s regu-
lation includes a statement that, 
“whenever possible”, the tracking 
system should withstand loss of 
electrical power and “should not 
offer any control to disable it dur-
ing the flight”.

This aspect of tracking has 
proven thorny. The MH370 
 inquiry has yet to rule out deliber-
ate de-activation of multiple sur-
veillance systems through which 
the Boeing 777 was being moni-
tored by air traffic control.

SAFETY DAVID KAMINSKI-MORROW LONDON

EC tightens tracking rules
Revisions to prevent deliberate interference from flightdeck and aid rapid crash site location

Pilot representatives have ex-
pressed concern about the safety 
risk posed by electronic equip-
ment that cannot be switched off.

Under the Commission’s rules, 
aircraft produced from 2021 must 
be fitted with “robust and auto-
matic means” to locate the end 
point of a flight, in cases where the 
aircraft is severely damaged.

Flight recorder technology will 
also be improved, with cockpit-
voice recorders required to pro-
vide 25h of data.

By the beginning of 2019 voice 
recorders will need to record data 
on means other than  magnetic 
tape or wire.

Recorders will need to have 
 underwater locator beacons capa-
ble of transmitting for at least 90 
days. The 37.5kHz beacons typi-
cally carried by recorders will 
have to be supplemented on the 
airframe by a securely-attached 
underwater locator, operating at 
8.8kHz – unless the aircraft does 
not operate further than 180nm 
(333km) from shore, or carries 
separate means to determine a 
possible crash site.

“Rules on aircraft tracking and 
the localisation of an aircraft in 
distress are performance-based 
and do not favour commercial or 
technical solutions,” it says. ■
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The Malaysia Airlines flight has been missing since March 2014
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Rivals up stakes 
ahead of T-X contest
DEFENCE P16

AIRLINES WITH THE MOST 
LONG-HAUL, SINGLE-AISLE 
ROUTES*
Carrier No of routes

United Airlines 34
Copa 32
Turkish Airlines 26
American Airlines 25
Yakutia 20
Primera Air 17
Delta Air Lines 14
Uzbekistan Airways 13
VIM Airlines 12
Norwegian 11
Icelandair 8
Transavia 7
EC Air 6
Jet2 6
Qatar Airways 6
Royal Air Maroc 6
Total 244
*NOTE: Routes in excess of 2,500nm 
SOURCE: Innovata, part of Flightglobal

NARROWBODY RANGE FIGURES

Type Range (nm) Pax*

Airbus A320  3,293 150
Airbus A320neo  3,500 165
Airbus A321  3,212 185
Airbus A321neo  4,000 206
Boeing 737-800  2,935 162
Boeing 737 Max 8  3,515 162
Boeing 737-900ER  2,950 180
Boeing 737 Max 9  3,515 180
*NOTE: Stated typical passenger load. SOURCE: Manufacturers

Aside from the much-touted 
fuel-saving benefits prom-

ised by the next-generation of 
narrowbodies, their additional 
range has given rise to the expec-
tation airlines will open up new 
long-haul routes using Airbus 
A320neo- and  Boeing 737 Max-
family aircraft.

Oslo-based Norwegian in late 
2015 appeared to confirm this, 
when it announced it was consid-
ering using some of the 100 737 
Max 8s it has on order for transat-
lantic services from Europe to des-
tinations on the US east coast.

LEADING
Data from Flightglobal’s schedules 
specialist Innovata shows Norwe-
gian is among the leading group of 
airlines using single-aisles on 
long-haul routes. 

The budget carrier’s chief exec-
utive, Bjørn Kjos, outlined to 
Flight International plans to use 
the re-engined narrowbody for 
services from Europe to “second-
ary airports on the transatlantic 
[market]” such as White Plains 
and Stewart International airports 
in New York state.

The UK city of Manchester is a 

“very interesting area, especially if 
you think about India”, says Kjos. 
He suggests the Max could start 
flights to the USA from Manches-
ter and another UK city, 
 Birmingham, with a widebody 
being “too big” for such services.

Airline officials have indicated 
other European departure points 
for transatlantic services could in-
clude Bergen and  Stavanger in 
 Norway, Gothenburg in Sweden, 
Aalborg in Denmark, Bremen in 
Germany, Bilbao in Spain, and the 
Scottish cities of Aberdeen and 
Edinburgh. Routes from Boston to 
the Irish cities of Cork and 
 Shannon are also possibilities.

Richard Evans, senior consult-
ant with Flightglobal’s Ascend 
consultancy, expects network 
planners will make increasing use 
of new single-aisles to open routes 
and expand frequencies, because 
the combination of range and 
lower operating costs makes them 
more competitive than widebod-
ies on many city pairs. This will 
involve  A320neo- and 737 Max-
family aircraft with lower-density 
seating operating routes tradition-
ally served by widebodies or the 
757. There has been a decade-long 
trend of airlines using single-aisle 
aircraft on longer-distance servic-
es, he says, and this will continue 
with re-engined narrowbodies 
from the two big airframers going 
into operation in the next few 
years.

Most airlines operating single-
aisle aircraft on routes over 
2,500nm (4,500km) use the out-of-

production 757. However, carriers 
such as Turkish Airlines, Copa 
and Norwegian are flying long-
range services on smaller narrow-
bodies, says Evans.

Copa uses 154-seat 737-800s 
with a business-class section on 
routes approaching 3,000nm. Its 
61 on-order 737 Max 8s and 9s 
could serve cities 3,500nm from 
its Panama City hub, including 
Seattle and  Vancouver. Turkish 
uses narrowbodies to destinations 
not served by rival Emirates’ all-
widebody fleet, with 151-seat 737-
900ERs operating routes of up to 
2,900nm, such as Istanbul and Dar 
es Salaam. Its backlog of A321ne-

os and 737 Max 8s and 9s, with a 
business-class cabin, “could offer 
interesting opportunities in the 
3,000-3,500nm range”, including 
the  Indian subcontinent, says 
Evans. And Norwegian’s plan to 
link North  America’s eastern sea-
board to  London with its 
 re-engined Airbus and Boeing 
narrowbodies could well prove 
viable, “especially if a lower-seat-
ing-density sub-fleet is utilised”, 
says Evans. This would allow the 
carrier to compete with US 757 
operators with 20% lower seat-
mile costs.

FLEXIBILITY
“The A320neo and 737 Max offer 
even more flexibility,” he adds. 
“For routes where belly cargo is 
not a big revenue generator, these 
types beat widebodies like the 
787-8 and A330 on seat costs, and 
are easier to fill. The next decade 
is likely to see services launched 
from hubs to smaller cities up to 
3,500nm distance, as well as 
opening up leisure destinations 
from major population centres.” ■

“The next decade is 
likely to see services 
launched from hubs 
to smaller cities up to 
3,500nm distance”
RICHARD EVANS 
Senior consultant, Ascend

OPERATIONS MURDO MORRISON LONDON

Neo arrivals push routes to the Max
Analysis suggests that extra range of next-generation of narrowbodies will allow airlines to open new long-haul services
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Norwegian may link North 
America’s eastern seaboard 
to Europe using the 737 Max
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Rivals up stakes ahead of T-X contest
Korea Aerospace Industries, Northrop Grumman show hands in run-up to US Air Force battle, but Boeing maintains secrecy
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KAI has unveiled an adapted version of its proven T-50 platform
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Northrop’s proposal draws on design experience with T-38 Talon

Two of the bidders for the US 
Air Force’s lucrative T-X next-

generation trainer competition 
broke their silence as 2015 came 
to an end, while other contenders 
continued to keep their proposals 
a closely-guarded secret.

Korea Aerospace Industries 
(KAI) on 17 December revealed 
the prototype that may form the 
basis of a Lockheed Martin-led 
bid for the T-X contest, which 
will initially seek to acquire 
around 350 aircraft to begin re-
placing an aged fleet of Northrop 
T-38 Talons.

Based on the manufacturer’s 
T-50 trainer and light strike air-
craft, KAI’s T-X demonstrator will 
undergo ground and flight tests 
in South Korea during 2016, with 
additional flight testing expected 
to occur in the USA in 2017.

KAI’s candidate has gained sev-
eral new features over the baseline 
T-50. The most striking of these is 
a large dorsal hump which con-
tains a receptacle for in-flight refu-
elling via a boom-equipped tank-
er. Other enhancements include 
the addition of a large-area display 
in the cockpit and the use of em-
bedded training systems.

The T-50, along with its armed 
variants, was developed via tech-
nology transfer from Lockheed as 
part of offsets related to Seoul’s 
acquisition of a large fleet of F-16 
fighters. The Republic of Korea 
Air Force currently operates 
around 105 T-50s, with KAI also 

To get more defence sector coverage, 
 subscribe to our fortnightly newsletter:
flightglobal.com/defencenewsletter

having secured export orders 
from Indonesia, Iraq, the Philip-
pines and Thailand.

Offering the T-50 for the 
 USAF’s T-X contest is a source of 
pride in South Korea, and the 
country’s president, Park Geun-
hye, attended the roll-out cere-
mony for the new demonstrator.

BACK-UP PLAN
Lockheed’s Skunk Works unit – 
which during 2015 revealed that it 
was also working on a new design 
in case the USAF’s requirements 
evolve – declines to detail its pro-
gress with the platform.

“We remain focused on deliver-
ing a low-risk, advanced pilot 
training solution,” Skunk Works 
says, noting that more than 1,000 
pilots have already received in-
struction on the T-50. “We will 
provide more details about our ul-
timate offering at the appropriate 
time [during in 2016],” it adds.

The adapted T-50’s emergence 
came one week after Northrop 
Grumman had conducted a pri-
vate unveiling of a “slightly out-
dated” model of its contender for 
the USAF deal. The company 
plans to publicly reveal and fly an 
internally-funded prototype from 
Mojave, California, early in 2016.

Offering a sneak-peek to jour-
nalists at the company’s Palm-
dale site on 10 December, Tom 
Vice, president of Northrop’s 
Aerospace Systems sector, ap-
peared visibly conflicted over 

whether he should give away key 
features of its last concept, before 
lifting the veil on a model. No 
pictures were allowed.

The model revealed a low-
winged trainer with cheek-
mounted fan inlets, an area-ruled 
fuselage, a structural chine run-
ning backward from the nose and 
a conventional single tail. Com-
parisons to the T-38 design were 
unavoidable – a fact acknowl-
edged by Kevin Mickey, the com-
pany’s vice-president of ad-
vanced design, who notes: “In 
every Porsche you can see a little 
bit of a 360 in it.”

“When you’re in Mojave and 
see the final design you’ll see a 
slightly different airplane,” Vice 
says. “I really don’t want my com-
petitors to know just how innova-
tive that airplane is, because they 
have time to modify their designs 
and compete with us,” he adds.

The competitors must meet a 
challenging set of performance 
requirements for high sustained g 
and high sustained angle of at-
tack, but for a price lower than it 
costs to build an F-16.

“All of that is really hard, but not 
nearly as hard as doing it at a cost 
the country can afford,” Vice says.

Later the same week, Boeing 
Phantom Works president Darryl 
Davis refused to take Northrop’s 
bait by disclosing new informa-
tion about the company’s secre-
tive design for T-X.

Speaking to Flight Internation-
al in Washington DC, Davis re-
mained tight-lipped about when 
Boeing intends to fly the candi-
date it is developing with Saab. 
So far, only an artist’s impression 
of the twin-seat advanced train-
er’s long nose and forward cock-
pit has been released, although 
more was revealed to VIPs at-
tending the Air Warfare Sympo-
sium in September 2015.

“We’ve publicly stated that 
Boeing is working with Saab on a 
clean-sheet design. Beyond that, 
I’m not going to share any more 
details,” he says.

EYES ON THE PRIZE
Alenia Aermacchi, which is also 
promoting a T-100 development 
of its M-346, has previously out-
lined an expectation to name a US 
partner before the end of 2015.

A draft request for proposals 
for the T-X requirement is antici-
pated during 2016, with a con-
tract award potentially to occur 
in 2018 and the new-generation 
trainer to achieve initial opera-
tional capability around 2023.

Beyond replacing the USAF’s 
roughly 55-year-old T-38A/Cs, 
some 480 of which remain in use, 
the winning T-X contractor can 
also anticipate receiving addition-
al major orders from the service, 
US Navy and allied nations. ■
Additional reporting by James Drew 
in Washington DC
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Paris fuels MRTT 
backlog as order 
total reaches nine
DEFENCE P18

Raytheon is confident the en-
hanced moving target-track-

ing seeker it is developing for the 
Paveway IV laser-guided bomb 
will be adopted by the UK Royal 
Air Force, but anticipates it will 
not happen until a new penetrat-
ing warhead has been integrated 
onto the service’s weapons.

Under a £25 million ($37 mil-
lion) contract signed in September 
2015, Paveway IVs carried by the 
RAF’s Eurofighter Typhoons will 
receive a reconfigurable “compact 
penetrator” warhead by 2019.

Raytheon and Qinetiq are 
working on the warhead, to be 
produced by Rheinmetall Italia 
and using a Thales Aurora fuze. 
The activity comes under the UK 
Ministry of Defence’s selective 
precision effects at range (SPEAR) 
capability 1 programme.

Raytheon is also developing a 
seeker and guidance system under 
the USA’s P3I programme, which 
is looking to reduce production 
costs through electronics efficien-
cies. The UK has expressed inter-
est in the upgrade.

Paveway IV target markets in-
clude integration with the 
 Lockheed Martin F-35 and 
 General Atomics Aeronautical 
Systems’ MQ-9 Reaper unmanned 
air vehicle. ■

MUNITIONS  
BETH STEVENSON LONDON

Paveway bomb 
enhancements 
on target for UK

Sweden has received its first 
NH Industries (NHI) NH90 

helicopter for anti- submarine war-
fare (ASW) duties, and confirmed 
plans to convert four of its search 
and rescue (SAR) variants into the 
same configuration.

From a Swedish order for 18 
NH90s in 2001, 11 SAR examples 
of the tactical transport helicopter 
and one ASW variant have been 
delivered, Flightglobal’s Fleets 
Analyzer database shows. Four of 
the former will be converted to the 
anti-submarine configuration, re-

Submarine focus alters Swedish NH90 strategy
ROTORCRAFT BETH STEVENSON LONDON
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Nation will have an 
eventual nine of the 
maritime variant

sulting in an eventual split of nine 
of each, says Airbus Helicopters; 
NHI’s largest shareholder. The 
ASW model for  Sweden adds a 

customised mission system in-
cluding a dipping sonar, tactical 
radar and high cabin.

“The Swedish NH90 ASW 

demonstrates the benefits of an 
 integrated, highly powerful, fly-
by-wire helicopter platform,” says 
Wolfgang Schoder, head of light 
and governmental programmes at 
Airbus Helicopters.

NHI says its partners have 
 delivered 260 NH90s. Fleets 
 Analyzer shows these in service 
with the armed forces of  Australia, 
Belgium,  Finland, France, 
 Germany, Greece, Italy, the Neth-
erlands, New Zealand, Norway, 
Oman, Spain and  Sweden, with 
Qatar  also ordering the type. ■

NATO has moved a step closer 
to filling one of its long-term 

 capability gaps, with Northrop 
Grumman having flown the 
RQ-4B Global Hawk-based 
 Alliance Ground Surveillance 
(AGS) unmanned air vehicle for 
the first time, on 19 December.

Six months after the aircraft 
was unveiled at Northrop’s Global 
Hawk plant in Palmdale, 
 California, the milestone event 
 involved flying the aircraft to 
nearby Edwards AFB. The new 
model will continue its test and 
certification campaign in Palm-
dale, ahead of delivery to NATO.

The UAV is one of five that will 
be delivered to the alliance, and 
will eventually be based at 
 Sigonella in Sicily, Italy. Initial 
operational capability has been 
planned for late 2017, and full ca-
pability one year later.

Carrying the Northrop- 
Raytheon MP-RTIP sensor for 
ground-looking synthetic aperture 
radar imaging and ground-moving 
target indication, the high- 
altitude, long-endurance UAV of-
fers similar detection capabilities 
to the US Air Force’s Northrop 
E-8C JSTARS platform.

Based on the RQ-4 Block 40 
 operated by the USAF, the NATO 
variant adds maritime radar 
modes and a transportable ground 

DEBUT JAMES DREW WASHINGTON DC

Global Hawk rises for NATO
Alliance Ground Surveillance project takes off with first flight of future coalition-owned asset
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High-altitude, long-endurance platform will enter use during 2017

control and intelligence-gathering 
segment produced by European 
industrial partners such as Airbus, 
Kongsberg and Selex ES.

Some 15 nations are contribut-
ing to the acquisition, under a 
2012 agreement, with the USA 
covering about 40% of the cost. A 
further 13 nations will support 
day-to-day operations.

The programme will give a 
shared, common capability – sim-
ilar to the alliance’s fleet of Boeing 

E-3A Sentry airborne early warn-
ing and control system aircraft.

“NATO AGS’s successful initial 
flight kicks off the flight test pro-
gramme, and represents Northrop 
Grumman’s commitment to 
 advanced, airworthy systems for 
the alliance,” says Rob Sheehan, 
the company’s deputy programme 
manager. Its Global Hawk custom-
er base also  includes the US Navy, 
plus Australia, Japan and South 
Korea. ■
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The Israeli air force has retired 
its last Douglas A-4 

 Skyhawks, after 48 years of oper-
ating the type.

Used in combat following first 
deliveries in 1967, the type was 
retired from frontline service in 
the early 1990s and converted to 
the training role, as Boeing F-15s 
and Lockheed Martin F-16s 
 entered the air force’s inventory. 
The aged jet – latterly flown by 
Israel in the single-seat A-4N and 
two-seat TA-4H/J variants – has 
been replaced by the Alenia 
 Aermacchi M-346 “Lavi”.

Some 236 A-4-series aircraft 
were operated by Israel, with 
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Alenia Aermacchi’s M-346 “Lavi” has replaced the venerable A-4

Flightglobal’s Fleets Analyzer da-
tabase recording around 30 in 
service ahead of the 13 December 
retirement. The nation’s final 

Skyhawks were operated by 102 
Sqn from Hatzerim air base. The 
unit so far has received 17 of its 
eventual 30 M-346s, which are 

being used to prepare pilots and 
weapon system operators for use 
of the F-15, F-16 and Lockheed’s 
fifth-generation F-35 Lightning II.

The Israeli air force describes 
the A-4 as having been one of its 
“most reliable aircraft”, and 
points to its use as a primary 
strike asset during the Yom Kip-
pur War in 1973, where it flew 
more than 1,000 sorties.

With the departure of the last 
Israeli examples, Fleets Analyzer 
records the global military inven-
tory of Skyhawks as comprising 
just 25 examples flown by the 
 Argentine air force and four used 
by the Brazilian navy. ■

Israel sends last Skyhawk trainers into retirement
FLEETS BETH STEVENSON LONDON

 F rance has ordered its next 
batch of eight Airbus Defence 

& Space A330 Multi-Role Tanker 
Transports (MRTT), from an 
eventual €3 billion ($3.3 billion) 
requirement for 12 of the type.

Paris had already committed to 
one example, in June 2015, and 
the remainder of its fleet will be 
signed for by 2018. Its initial air-
craft should be handed over to 
the French air force in 2018, with 
Airbus expecting further deliver-
ies to occur at a rate of one or two 
per year until 2025.

Powered by Rolls-Royce Trent 

CONTRACT BETH STEVENSON LONDON

Paris fuels MRTT 
backlog as order 
total reaches nine
Next eight of eventually 12-strong multi-role tanker force are 
contracted, with French air force to field new type from 2018

700 engines, the French aircraft 
will be equipped with an Airbus 
refuelling boom system and 
 under-wing hose-and-drogue 
 refuelling pods. The type will 
have a 271-seat configuration, 
and also be reconfigured for other 
roles, such as medical evacua-
tion. Once equipped with a 
“Morphee” intensive care mod-
ule, the A330 will be able to carry 
10 patients and 88 passengers.

Airbus has so far received 
 orders for the A330 MRTT from 
seven nations: Australia, France, 
Saudi Arabia, Singapore, South 

Korea, the United Arab Emirates 
and the UK. Total firm commit-
ments stand at 49 aircraft, with 
26 delivered to date.

The lead French example will 
be the second A330 MRTT deliv-
ered in a new production stand-
ard, following a prototype being 
developed for Singapore. This 
version will benefit from new 

mission computers, a package of 
aerodynamic improvements, and 
the commercial baseline aircraft’s 
increased maximum take-off 
weight of 242t.

Flightglobal’s Fleets Analyzer 
database records the French air 
force’s current tanker capability 
as being provided by a fleet of 14 
Boeing C/KC-135s. ■

U
S 

Ai
r F

or
ce

Current KC-135 aircraft will make way for boom-equipped A330s
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Y-12F gains type 
certification after 
10-year campaign
BUSINESS AVIATION 
P20

 Northrop Grumman Aerospace 
Systems president Tom Vice 

remembers spending 16-hour 
days, more than 26 years ago, 
 inside a once tightly-secured fac-
tory in Palmdale, California, as a 
flight controls engineer preparing 
the flying-wing B-2 for first flight 
on 17 July 1989.

“We lived in these little vans 
testing the flight control system on 
the airplane, and it was really – 
and I can’t characterise it as any-
thing else – but it was really cool,” 
Vice says.

CAVERNOUS
Vice’s distant recollection came as 
he was standing inside the same 
factory – known as Building 401, 
Site 4 – in mid-December 2015. 
An assembly line for the centre 
 fuselage of the Lockheed Martin 
F-35 occupies a little less than half 
of the building’s 1 million ft². The 
rest, including the cavernous hall 
once occupied by the B-2 pro-
gramme, lies empty.

Northrop executives are not 
 allowed to directly reference the 
US Air Force’s long-range strike 
bomber (LRS-B), a nearly $80 bil-
lion programme the service 
awarded to the company on 30 
October that is now mired in a 
legal protest from the rival 
 Boeing/Lockheed team.

But it seems obvious the space 

“There really weren’t 
a lot of new designs 
in the 90s. I think the 
dynamics of today are 
different”
TOM VICE 
President, Northrop Grumman 
Aerospace Systems

STRATEGY STEPHEN TRIMBLE PALMDALE

Northrop to build on Spirit of success
Selection for US Air Force’s long-range strike bomber fleet is just part of drive to boost company’s design work in California
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Initial plans called for up to 
132 B-2s to be produced

inside Palmdale’s Building 4 will 
not be empty for long if the 
 USAF’s selection survives the 
challenge. Northrop executives 
are not allowed to confirm the 
empty hall will host final assem-
bly of 80-100 LRS-B aircraft, but 
they can talk about plans to next 
year convert the space back into a 
secured production facility, with a 
wall to shield the area from the 
unclassified F-35 assembly bay.

Lest anyone worry the factory 
may be unsuited for building a 
modern, long-range bomber, 
Northrop executives are careful to 
remind visitors why the building 
was constructed in the first place.

“This whole facility was built 
to build 132 B-2s,” says Tommy 
Tomlinson, Northrop’s sector vice-
president of strategic operations.

The facility – technically, the 
US Air Force Plant 42, which is 
leased to Northrop – also has 
room to grow. Northrop already 
operates from Site 4 and Site 3, 
where it builds the RQ-4 Global 
Hawk and maintains the B-2 fleet. 
Across the runway of Edwards 
AFB are Sites 7 and 8, where 
Northrop intends to lease another 
1 million ft² of additional produc-
tion space, Tomlimson says.

But, the combined facility is 
growing to accommodate more 
than LRS-B. Northrop also is 
ramping up to bid for a contract to 

replace the USAF’s T-38 Talon 
trainers and recapitalise the E-8C 
JSTARS fleet. At the same time, 
Building 401 is already set to sup-
port the F-35 programme’s goal to 
deliver 195 aircraft in 2020, 
 Tomlinson says.

Northrop developed the assem-
bly process for the F-35 from an 
internal initiative in 2001 called 
Factory of the Future. It now refers 
to that project as Phase 1. A sec-

ond phase is on the drawing board 
– Northrop plans to open a new 
factory in which a single line can 
build multiple types of aircraft 
 instead of only one, Vice says.

Only a year ago, some analysts 
publicly wondered if Northrop 
would survive as a standalone 
company regardless of whether it 
won or lost LRS-B. Now the Falls 
Church, Virginia-based company 
is preparing for rapid growth and 
taking a new approach to 
 developing products.

Acknowledging criticism of the 
US aerospace industry’s low-risk 
approach, Vice says Northrop’s 
aerospace sector has fundamen-
tally changed internally. With a 
new research, technology and 
 advanced design group named 
NG Next, a cadre of engineers is 
designing 50 new aircraft per year, 
while vice-president Kevin 
 Mickey’s advanced design organi-
sation is charged with demon-
strating one new product, such as 
an all-new aircraft, every year, 
Vice says.

EXPERIMENTATION
The goal is to reprise the spirit and 
progress witnessed in the 1940s 
and 1950s at Edwards, when it 
was known as Muroc Field. With 
encouragement from Department 
of Defense leadership, Northrop 
wants to leverage new manufac-
turing and simulation technology 
to re-energise experimentation.

“You think about how many 
airplanes were flying on Muroc 
airfield in the 1940s and 50s. 
There really weren’t a lot of new 
designs in the 90s,” Vice says. “I 
think the dynamics of today are 
different. The design tools, the 
manufacturing tools let you build 
demonstrators today at a fraction 
of the cost. So you can experi-
ment, design and fly. We think it’s 
going to be different.” ■
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Embraer has delivered the first 
Phenom 100E to China, after 

the handover of an  entry-level jet 
on 14 December, to Wanfeng 
 Aviation. The six-seat Phenom 
100E – the latest iteration of the 
 10-year-old twinjet – will be 
used by the Zhejiang-based 
 company as corporate transport 
for its parent Wanfeng Auto 
Holding and for charter services 
in the country.

The 1,180nm (2,180km)-range 
Phenom 100 was the first 
 clean-sheet business jet from 
Embraer’s Executive Jets divi-
sion. Since entering service in 
2008, more than 320 of the type 
have been shipped to 26 
 countries, according to the 
 Brazilian airframer.

The upgraded Phenom 100E 
was introduced in 2014, featur-
ing multi-function spoilers and 
upgraded interior options.

Embraer has a fleet of 30 busi-
ness jets in China, including 
 Lineage 1000 VIP airliners, large-
cabin Legacy 600/650s and 
 Phenom 300 light jets.

December also marked the de-
livery of a Legacy 650 to an un-
disclosed Middle Eastern cus-
tomer. The owner traded in a 
smaller and shorter-range Legacy 
600 for the large-cabin twin.   
The $32 million, 12-seat aircraft 
will be managed by Dubai-based 
business aviation services pro-
vider Titan Aviation. Embraer 
says the Middle East is home to 
30 Legacy 600/650s. ■

Aerion is stepping up its sales 
efforts with the appointment 

of Axon Aviation as exclusive 
representative for the AS2 super-
sonic business jet in Russia.

It is the third sales agent selec-
tion for the Reno, Nevada-based 
developer in less than a year. 
Sparkle Roll and Equus Global 
Aviation are promoting the pro-
posed Mach 1.5-capable jet to the 
Greater China and South/Central 
American markets, respectively, 
ahead of service entry in 2023.

“The 4,750nm [8,800km-
range] AS2 can fly non-stop from 
 Moscow to Seattle, Singapore, 
Tokyo and Johannesburg,” says 
Axon co-founder Niki Rokni, 
“combining high subsonic por-
tions over land and supersonic 
segments over water.”

Aerion will not disclose the 

AS2 orderbook. The only public-
ly announced sale is to US opera-
tor Flexjet. The fractional owner-
ship company in November 2015 
became the first fleet customer for 

the 12-passenger aircraft, with an 
order for 20.

Aerion plans to relaunch the 
AS2 development programme 
with a refreshed design. It will 

update the twinjet with a trijet 
configuration. Engine selection 
should be made before the end of 
June, with a first flight anticipat-
ed during 2021. ■ 

The Civil Aviation Administra-
tion of China has granted ap-

proval for the Harbin Y-12F utili-
ty aircraft, allowing the variant to 
finally enter service in  China’s 
domestic market.

It has taken AVIC Harbin 
 Aircraft Industry 10 years to 
achieve type certification for the 
latest variant. The programme’s 
flight-test fleet completed 1,247 
flights accumulating 912h, says 
the regulator.

The Y-12F is a light general 
aircraft for regional use which 
can accommodate up to 19 pas-
sengers. It is marketed as having 
a high payload and speed, as 
well as long range and high-alti-
tude capabilities.

A brochure shows it as having  
a cruise speed of 232kt 

(430km/h). The passenger ver-
sion has a range of 702nm 
(1,300km) and the cargo version 
comes in at 416nm. It also has a 
maximum take-off weight of 
8,400kg (18,500lb) and a maxi-
mum payload of 3,000kg.

The ‘F’ variant retains the 
high-wing configuration of the 
previous Y-12 model, but fea-
tures a larger  fuselage with a re-
profiled nose. It also has a re-
tractable landing gear and a 
cantilever wing structure with-
out the wing struts from previ-
ous variants. It is powered by 
two Pratt &  Whitney Canada 
 PT6A-65B turboprop engines.

Media reports indicate the 
manufacturer has had nearly 50 
commitments for the Y-12F from 
 customers worldwide. ■
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The aircraft will be used for corporate transport by Wanfeng Auto
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Aerion’s developmental trijet could be used for business travel between Moscow and Singapore
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Axon Aviation to market supersonic AS2 in Russia

REGULATION MAVIS TOH SINGAPORE

Y-12F gains type 
certification after 
10-year campaign
Latest variant of 19-seat regional type secures certification 
following test programme totalling more than 1,200 flights

Phenom 100E delivered to China
HANDOVERS KATE SARSFIELD LONDON
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 Middle Eastern VIP operator 
Qatar Executive added the 

first Gulfstream business jet to its 
Bombardier and Airbus fleet, with 
the handover of a G650ER on 11 
December. The ultra-long-range 
twin is part of an order from the 
Qatar Airways subsidiary for up to 
30 Gulfstream jets, including six 
G650ERs and 24  in-development 
G500 and G600s, to enter service 
in 2018 and 2019, respectively.

The flagship G650ER was se-
lected, Qatar Executive says, for 
its market-leading 7,500nm 
(13,900km) range, which allows 
passengers “to fly non-stop from 
the Middle East to North America 

The Bombardier Challenger 
650 has entered operational 

service with US fractional own-
ership provider NetJets.

The handover of the large-cab-
in business jet, serial number 
6053 – which was added to the 
Federal Aviation Administration 
register on 14  December – 
marked the first of seven units for 
the operator  before the end of 
2015. The 11-passenger aircraft 
was the 1,000th Challenger 
600-series delivery since the type 
entered service in 1980.

Columbus, Ohio-based NetJets 
unveiled its first Challenger 650 

Acropolis Aviation, launch 
customer for the Airbus 

ACJ320neo, intends to select the 
engine provider and interior out-
fitter for the new narrowbody in 
2016, around two years ahead of 
its delivery as a green aircraft.

“We want to be as prepared as 
we can so we are going to do the 
legwork early,” says Andy West, 
sales executive at the 
 Farnborough-based VVIP charter 
provider. He describes the 
choice between the CFM 
 International Leap-1A and Pratt 
& Whitney PW1100G turbofans 
as a “tough one”.

Acropolis operates a CFM56-
powered ACJ319  (G-NOAH) – to 

be sold once the re-engined 
twinjet arrives – which has 
notched up five years’ service.

“G-NOAH has performed 
well, so we are not ruling out the 
Leap-1As,” West says.

“The  PW1100Gs also look 
promising. However, as neither 
engine has an in-service history 
yet, it is not possible to make an 
informed decision. That could 
take several months.”

German flag carrier Lufthansa 
is scheduled to take delivery of 
the first PW1100G-equipped 
A320neo imminently, while 
entry into service of the 
Leap-1A-powered variant is set 
for mid-2016.

The fit-out of Acropolis’s 
 ACJ320neo is the “subject of 
 ongoing discussion” at the pri-
vately-owned company, which 
points out the longer fuselage 
means “we have a lot more room 
to play with”.

Certain features of G-NOAH’s 
layout will be retained, however, 
such as the 19-passenger config-
uration and master bedroom. 
“We deal with a host of different 
customers from around the 
world, including heads of state, 
leisure travellers and corpora-
tions, so the aircraft has to ad-
dress a host of different require-
ments,” West says.

Acropolis is considering a 

number of completion centres to 
outfit the aircraft, including 
 established players such as Jet 
Aviation, Lufthansa Technik and 
Airbus Corporate Jet Centre, 
which completed G-NOAH. 
“There is plenty of choice,” West 
says. “The project should take 
around 12 months to complete 
and we expect to put into service 
a VVIP aircraft that is both fan-
tastic and unique.”

These attributes are important 
for Acropolis given growing 
competition in the niche sector. 
Saudi Arabia’s Alpha Star and 
Germany’s K5 have each placed 
an order for an ACJ319neo, for 
deliveries in 2019. ■

VIP AIRLINERS  KATE SARSFIELD FARNBOROUGH

Acropolis considers engine options
Farnborough-based corporate travel operator is mulling over whether to plump for CFM International or Pratt & Whitney

HANDOVER

First Gulfstream added 
to Qatar Executive fleet
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Twin-cabin-configured jet is from order for up to 30 aircraft

NetJets adds first Challenger 650
FRACTIONAL OWNERSHIP KATE SARSFIELD LONDON
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Bombardier has delivered 1,000 Challenger 600-series aircraft

or from Asia to Africa”. Qatar’s 
G650ER has two cabins and ca-
pacity for 13 passengers.

“It is perfectly suited for those 
whose travel needs include flying 
halfway around the globe,” says 
the operator.

The G650ER joins Qatar’s fleet 
of eight large-cabin, long-range 
Bombardier business jets – com-
posed of three Challenger 605s, 
four Global 5000s and an XRS – 
and a 40-seat, premium-class 
 Airbus A319.

Flightglobal’s Fleets Analyzer 
database records an in-service 
fleet of 148 G650/ERs and an 
 orderbook for 88 of the type. ■

at the National Business Aviation 
Association convention in 
 November – a year after the air-
craft’s launch – featuring its be-
spoke Signature Series interior.

NetJets has an order for up to 
75 of the $32.4 million, 4,000nm 
(7,400km)-range twinjets which 
will be operated by its US and 
European programmes. The 650 
is a refreshed version of the nine-
year-old  Challenger 605, featur-
ing GE Aviation  CF34-3B 
 engines, a  Vision flightdeck – 
based on the Rockwell Collins 
Pro Line Fusion avionics system 
– and a revamped interior. ■
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Are we on the cusp of a personal jet age? Is 
the civil tiltrotor doomed? Do the big Gulf 
carriers need yet more aircraft? Will Boeing 
and Northrop Grumman do a takeover 
tango and can Rolls-Royce carry on as we 
know it? And, is anybody going to the 
Moon? Time will tell – but meanwhile at 
Flight International we’ve scanned the 
horizon for clues to make a few predictions
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In a word, no – the personal jet frenzy has been 
and gone.
The idea of a small, fast, low-cost and versatile 

jet was compelling in the heady boom years of 
2007-2008, when sales and  deliveries of turbo-
props, pistons and lower-end  business jets hit 
record levels and the appetite for private flying – 
be it as an owner-flyer or  paying passenger – 
 appeared insatiable.

A handful of ambitious companies sought to 
capitalise and we saw a slew of small 
 single-engined jets: the Diamond Aircraft D-Jet, 
Piper Altaire, Cirrus Vision, the now-defunct 
Eclipse Aviation’s Eclipse 400 and the Stratos 
714. With financial crisis, most were suspended 
or outright cancelled. Although Stratos has not 
given up hope with its 714, the aircraft is unlikely 
to come to market any time soon.

Piper – a 90-year old manufacturing goliath – 
has no intention of resurrecting the Altaire and 
Diamond recently hinted that its next project 
would be a twin jet, rather than a single.

Speaking to Flight International at the NBAA 
convention in November, Diamond Canada boss 

Peter Maurer suggested that there is no longer 
an appetite for small personal jets: “These are 
very different times. When the D-Jet made its 
first flight in 2007, the market was receptive. 

“Perhaps a twin is more applicable in the 
 current climate.”

Cirrus disagrees, and its enthusiasm for the 
Vision project continues unabated. After nine 
years, certification and first deliveries of the $2 
million aircraft are imminent. The Duluth-

headquartered company has 500 orders for the 
five-seater, and is building up a Vision fan base 
in the thriving US air taxi market.

Coming down the line in the next couple of 
years, too, is the Flaris LAR-1, another five-seat 
single introduced in 2013 by Polish engineering 
company Metal Master.

Whether either model succeeds remains to be 
seen, and for the foreseeable future they should 
have their tiny market segment to themselves.

   Will the SF50’s entry into service kick off a personal jet craze?

   Will Comac’s single-aisle 
C919 make its maiden flight?

   How many orders will the 
Mitsubishi MRJ chalk up?
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November 2015 saw Comac roll out its C919 airliner to great fanfare. 
The jet looked sleek in its white, green and blue livery. Thousands of 

guests and workers were ecstatic to see it finally come to life.
Unfortunately, a roll-out ceremony is the easiest part of a successful 

aircraft programme. Comac has committed to a first flight in 2016, fol-
lowed by service entry in 2018, but some involved with the programme 
warn these targets are “aggressive.” Comac apparently learned a great 
deal from its ARJ21 regional, which – years late – reached the first deliv-
ery mark late in 2015. But the ambitious C919 is a major test for its nas-
cent systems integration and engineering skills. Where there is a will 
there is a way, and Beijing is determined the C919 will be a success. First 
flight – and the related national prestige – beckons.

The last time the orderbook for the Mitsubishi Aircraft MRJ regional jet 
grew was January 2015, when Japan Airlines firmed an order for 32 

aircraft. This brought the type’s firm orderbook to 223 aircraft, but no 
 other orders were recorded throughout the year. Meanwhile, the Embraer 
E-Jet E2 series has racked up 325 orders since its official launch at the 
Paris air show in 2013 – three years after the launch of the MRJ.

As it watched orders for the E2 steadily mount, Mitsubishi stoically 
maintained that once airlines actually saw the MRJ flying, then the orders 
would start flowing again. Following the aircraft’s first flight in November 
2015, the world will be watching the MRJ test fleet in 2016. Will it be 
enough to kick-start MRJ orders this year?



5-11 January 2016 | Flight International | 25flightglobal.com

FORECASTS 2016

    Will airline travel be safer in 2016 than in 2015?
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Security issues, rather than operational or 
technical safety concerns, will be the big 

 worry for airlines in 2016.
According to former chief inspector of flight 

operations at the UK Civil Aviation Authority, Mike 
Vivian, “the airlines are going to have to put in 
extra resources as, arguably, governments in 
many parts of the world do not have the 
 resources or abilities to provide the input that is 
going to be required in the ‘new order’”.

But the industry also has to examine itself to 
discover whether there is an “enemy within”, in 
the light of events like the loss of the 
Germanwings Airbus A320 in March 2015 and 
Malaysia Airlines Boeing 777 flight MH370 the 
previous year.

The most blatant recent evidence that airlines 
are faced with a “new order” in security terms 
was the sabotage of a Russian MetroJet A321 at 
Sharm el-Sheikh, Egypt, with the loss of all 224 
people on board. It was the self-styled Islamic 
State that claimed responsibility for bringing it 
down, but whether that claim is borne out by fo-
rensic evidence or not, there is sufficient politi-
cal, religious and ethnic instability in the Middle 
East and elsewhere to justify a more intelligent 
look at airport and airline security globally. 
Industry experts agree it is not sufficient for gov-
ernments just to declare higher national  security 

states, because in the states most at risk they 
are already high.

Meanwhile, airline technical and operational 
safety has continued to improve, so although 
vigilance in that area needs to be maintained – 
in the sense of continuing with the measures 
that have brought this highly visible improvement 
about – it is not a concern. As 2015 was nearing 
its end, the year’s figures for airline fatal acci-
dents and actual resulting fatalities were shap-
ing up to be the best ever by a significant margin.

Vivian warns that any immediate or longer-
term security review must consider all those who 
have access to aircraft airside: pilots, cabin crew, 
caterers, refuellers, baggage loaders, cleaners, 

maintenance and operational staff, police and 
customs – even passengers. He calls for making 
better use of all these peoples’ skills and knowl-
edge, and their personal vigilance, to highlight 
areas of security risk and poor practice.

But, he notes: “Security is only as good as the 
weakest link, and that weakest link may well be 
the airport staff member who, whilst passing all 
checks and screening, is secretly radicalised.”

Meanwhile, we’ve seen examples of another 
risk, if not a trend: deliberate malign action by a 
crew member on board the aeroplane. The clear-
est example is the Germanwings crash in the 
French Alps in 2015, in a deliberate suicidal act 
by the co-pilot. Similar questions hang over the 
still-mysterious disappearance of Malaysia 
Airlines flight MH370 and the crash of a LAM 
Mozambique Embraer 190 in 2013.

Since technical and operational safety has 
become so good, the travelling public’s percep-
tion of airline safety is being hijacked by events 
like these, plus another airline victim of political 
instability: Malaysia Airlines flight MH17, shot 
down over eastern Ukraine in 2014.

Existing security systems, assiduously ap-
plied, could cope with all these risks except the 
one posed by the crew. The question remains 
then: what, if anything, can be done about the 
threat within?
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Flightglobal’s Fleets Analyzer database shows 
that the Lion Group has 232 aircraft in ser-

vice, with orders for 491 narrowbodies. Arch-rival 
AirAsia Group has 185 jets in service, with or-

ders for 387 more – 307 A320- and A320neo-
family aircraft, and 80 A330s and A330neos.

The year 2016 will see Lion take 74 new air-
craft (31 A320s, 39 Boeing 737s and four  

ATR  72-600s). AirAsia, however, will take just 
seven A320s. It had been due to take more, but 
in early 2014 decided to defer seven aircraft in 
2014 and 12 in 2015.

Both airline groups face similar macroeco-
nomic challenges: rising borrowing costs and a 
collapse of commodity-dependent economic 
growth in their back yard. ASEAN open skies, 
previously touted as justification for all these 
jets, has yet to take off, so cross-border growth 
opportunities remain restricted.

In sum, there is a lot of metal headed to 
Southeast Asia, but the macroeconomic environ-
ment is just not as hopeful as it used to be. 
Perhaps it is not a question of if orders will be 
deferred, but when.

There was speculation ahead of November’s 
Dubai air show that Airbus might launch a 

re-engined A380, or even an “A350-1100” on 
the back of a launch order from Emirates or 
Qatar Airways. When neither transpired, the 
questions are now being posed for 2016.

Airbus faces a growing chasm between its 
expectations for the A380 – it thinks it can sell 
30 a year, and must do so to break even – and 
apparent reality. As Flight International closed for 
press there had been zero sales for the super-
jumbo in 2015. In fact, due to the collapse of 
A380 customer Transaero, net demand was neg-
ative. Airbus does have a history of pulling deals 
out of the hat at year-end, but Toulouse’s dilem-
ma is whether to sit tight with its shrinking – and 
very Emirates-dominated – backlog and bet on 
the concept finally catching on big time beyond 
Dubai, or to design a re-engined, and possibly 
stretched, A380.

Emirates Airline president Sir Tim Clark is the 
biggest advocate of an “A380neo”, or an 
 A380-900, and has hinted strongly that the car-
rier would order the variant if it were launched. 
But, on the downside for Airbus, it would prob-
ably convert some of its existing orders for Rolls-
Royce Trent 900-powered A380-800s. So far, few 
other airline chiefs have expressed  enthusiasm 
for an A380neo. While Airbus might decide to 
take a massive roll of the dice and gamble on a 
revamped superjumbo re-energising sales – per-
haps based on a commitment from Emirates for 
100-plus incremental orders – all indications are 
that sense will prevail and the A380 will continue 

its slow progress to oblivion sometime early in 
the next decade. The worst-case scenario – a 
failure to convince the market of the benefits of 
flying a 550-seater – has, in effect, already hap-
pened and Airbus will have quietly planned for 
the consequent write-off.

There might be better news for the middle sis-
ter in the Airbus widebody family. At the Dubai 
show, Airbus’s chief operating officer for custom-
ers, John Leahy, said the airframer is studying 
the potential market for a version of the A350 
with 50-60 more seats than the -1000. Although 
Airbus insists it is not a response to the Boeing 
777-9, Toulouse may face a problem if its rival 
begins to win significant sales in a capacity seg-

ment between its largest twinjet and the slow-
selling A380. A larger A350 would require a 
modified wing and possibly a new engine if 
 Rolls-Royce cannot squeeze more performance 
from the Trent XWB-97 that powers the -1000. 
Based on Leahy’s confidence – “We think we 
could come up with a very good airplane” – ex-
pect at least a firm indication, by Farnborough, of 
Airbus’s intentions. But Rob Morris, head of 
Flightglobal’s Ascend consultancy, believes 
Airbus may want to wait to assess the perfor-
mance of the A350-1000 once it flies, and pos-
sibly even the 777-9, before committing its 
engineering resources to plugging the 350- to 
550-seat gap in its portfolio.

   Is it finally time for an Airbus A380neo?
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   Can ASEAN’s low-cost titans keep to their fleet growth plans?
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   Will the Gulf carriers place 
another slew of mega orders?

   How will Lockheed Martin 
develop its newly-acquired 
Sikorsky helicopters division?

Much was made of the fact November’s Dubai air show saw no order 
activity from Emirates, Etihad or Qatar Airways, after their $170 bil-

lion spree in 2013 (which included business from Emirates sibling 
Flydubai). Was this a sign the Gulf trio were consolidating? Far from it. 
The 2013 air show was a one-off and there was an element of anything 
you can do, I can do better bravado. With deliveries into the 2020s, the 
Gulf trio do not need many more aircraft for the moment. However, from a 
network point of view, they continue to expand aggressively including, 
controversially, into the USA; 2016 will see many more new routes.

That said, there will be at least one major order from the Gulf. Having 
ruled out an announcement at Dubai, Emirates has said it will finalise a 
deal for Airbus A350-900s or Boeing 787-10s in 2016. Emirates’ Clark 
said in October the carrier had “all the data we need” to choose and a 
decision to opt for one or other type would definitely be made in 2016. 
Emirates cancelled an order for 70 A350s in 2014, but Clark says he is 
happy with revised performance figures from Airbus. He also says he has 
been impressed “on paper” with the largest Dreamliner variant.

Some will argue, of course, the Gulf airlines’ growth curves cannot 
continue exponentially, and their underwriters recognise that. At some 
point the market for air travel through one of three Gulf superhubs may 
reach saturation, especially given the emergence of another regional rival 
– Turkish Airlines. There is also the great unmentionable – regional con-
flict spilling over into the Gulf and scaring off passengers. Given the cir-
cumstances of these particular countries, that remains unlikely.

Other than the expected Emirates decision, the three carriers appear 
to be biding their time on the orders front. That is not to say Singapore or 
Farnborough will not see any activity, but do not expect another Dubai-
style order splurge in 2016.
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On a lot of levels Lockheed Martin’s acquisition of helicopter maker 
Sikorsky makes sense. It brings it closer to its major customer – the 

US Department of Defense – and brings in-house military products like 
the MH-60R, with which it has had considerable involvement. There’s a 
clear rationale for the company to pump cash into Sikorsky’s ongoing ef-
forts to modernise its military helicopter range, notably its involvement in 
the US Army’s Joint Multi-Role Technology Demonstrator programme, that 
seeks to validate the systems required for a future high-speed rotorcraft.

But questions linger on the future of the civil line-up. Sikorsky has two 
commercial products: the S-76D and the S-92. Both are struggling to sell, 
albeit for different reasons. The S-92’s big rival in the offshore market is 
the Airbus Helicopters H225, and the France-headquartered manufac-
turer is working to add new capabilities to the platform from 2017. And 
this year it additionally launched the concept study phase for the X6 – the 
eventual successor to the H225. If Lockheed is serious about maintain-
ing Sikorsky’s long-term presence in the segment, it needs to kick-off the 
investment process now to match Airbus Helicopters’ plans for the X6 to 
arrive in the early 2020s. However, a short-term, relatively low-cost solu-
tion would be to modernise the existing S-92 – turning it into a B-model, 
in Sikorsky parlance, with improved engines, avionics, and even airframe, 
but without the need for an all-new programme. This is likely to be the 
route Lockheed chooses, which would also give it some breathing space 
to mature the technologies on the S-97 Raider and evaluate their applica-
bility for the commercial market.
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Certainly not – but the first private sector trip 
to our natural satellite may happen by 31 

December 2017, the latest deadline for complet-
ing the $30 million Google Lunar XPrize chal-
lenge. What 2016 promises is preparation by 
the two teams in the running.

“May happen” is a good way to put it, because 
the prize challenge is hardly trivial. First, the Moon 
really is a long way away. Once there, the goal is to 
land a rover, travel 500m and transmit high-defini-
tion video and images, all with at least 90% of the 
funding from private sources. The first team to 
succeed gets $20 million, and the second $5 mil-
lion; a short $6 million has been awarded already 
for demonstrating enabling technologies like op-
tics, descent navigation guidance and avionics.

In October and December 2015, two teams 

– SpaceIL, from Israel; and California-based 
Moon Express – formally booked flights to the 
Moon, on a SpaceX Falcon 9 rocket and a Rocket 
Labs Electron, respectively. Both will be busy if 
they’re actually going to fly in 2017; apart from 
preparing hardware and software, SpaceIL’s flight 
needs a bevy of secondary payloads for what is 
by any measure a peculiar mission profile, and 
Rocket Labs talks the talk but its Electron has 
yet to fly.

Don’t be surprised if the X Prize people 
stretch their deadlines and accept entries be-
yond the 31 December 2015 cut-off, or even ex-
tend the completion date into 2018; deadlines 
have been moving for a couple of years now.

And, don’t make too much of the whole thing 
beyond the thrill of doing it. Notions of exploiting 

lunar resources for the good of humanity, or even 
just for pure personal profit, seem a bit far-
fetched. Even the $20 million prize won’t begin 
to cover costs, and the potential value of any 
resources on the Moon could not, surely, ap-
proach the cost of getting at them.

    Will there be a 2016 Moon landing?
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   Has the offshore transport 
market changed for good?

In short: yes. However, there is a more nuanced answer. With the price 
of oil in the doldrums and showing no sign of recovery, helicopter op-

erators in the sector have taken a pummelling. Spending by oil and gas 
producers has been reined in as rigs are decommissioned and explora-
tion axed. Both helicopter operators and their customers have had to be-
come more creative in supporting the offshore workforce, through sharing 
equipment or “right-sizing” aircraft.

What is clear is the days of treating helicopters like ad-hoc taxi services 
or sending a half-full 19-seater to a rig are gone. A consequence is that 
flight activities are down around 25% compared with a previous high. Pilots 
have been let go, and operators have used the opportunity to de-fleet older 
aircraft. The feeling in Aberdeen, the operational heart of the UK oil and 
gas sector, is that even when oil prices rise again – as surely they must 
– there will be no return to the operational practices of the past. 
Producers will be slow to relinquish the savings the changes have 
brought. Yes, the sector will grow again, but whether we will see a return 
to the good old days is doubtful indeed.

   Will the LRS-B bomber 
award trigger a new round of 
industry consolidation?

McDonnell Douglas faced many challenges in the mid-1990s, and 
losing the opportunity to compete for what would become the Joint 

Strike Fighter contract in 1996 was the final straw. Shortly after the 
Department of Defense shortlisted Boeing and Lockheed Martin, 
McDonnell agreed a merger with Boeing.

In early 2015, analysts speculated the looming long-range strike 
bomber (LRS-B) contract could mean the end of Northrop Grumman. 
Without access to the only combat aircraft programme planned until at 
least 2030, Northrop seemed unlikely to survive as an independent man-
ufacturer. By the same logic, Northrop appeared vulnerable to acquisition 
if the company won the deal, as Boeing might be provoked to take over its 
rival to remain a player.

The award to Northrop in late October did little to resolve the situation. 
Boeing’s pending protest over the US Air Force’s decision is unlikely to be 
decided until mid-February.

But there are signs industry consolidation talk is waning. The 
Pentagon’s acquisition czar, Frank Kendall, had made clear Washington 
would not support further consolidation at the top of the defence indus-
try. The limited production run for the bomber programme also mitigates 
the impact of the contract award through the supply chain.
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To what is becoming a perennial question, 
the answer remains “no”.

The much-delayed company – still recovering 
from the fatal test flight crash of its SpaceShipTwo 
in October 2014 – may get its second, and 
 improved, SpaceShipTwo off the ground in 2016. 
But much testing lies ahead, with a new rocket 
fuel. Before the crash, the highest altitude 
reached was 70,000ft, which is so far short of the 
300,000ft-plus needed to clear the 100km 
boundary between Earth and space as to raise 
the question, does Virgin Galactic (VG) really have 
the technical capacity to get its six-passenger, 
two-pilot space glider into suborbital territory?

Presumably the engineers have it worked out, 
but there is a lot of power involved so nothing is 
really straightforward.

VG and boss Richard Branson are going cau-
tiously – understandably so, given the implica-
tions of the sadly real prospect of killing a 
spaceship load of billionaires.

A better question to ask might be, “who 

among the private sector contenders will be first 
to suborbital space?”

It is a distinct possibility that the much less-
well PR’d Blue Origin could take the prize. A late 
2015 test flight of its “conventional” rocket-and-
capsule arrangement made it above 100km (or 
so the company claims). The New Shepard cap-
sule – much smaller and vastly simpler than VG’s 

moving-wing spaceplane – was recovered to plan 
by parachute, and the BD-3 rocket booster even 
managed a vertical, powered return to its West 
Texas flight facility.

Blue Origin is inscrutable, but while a human-
carrying flight would appear a 2016 possibility, it 
is unlikely. Like VG, the Jeff Bezos-backed opera-
tion appears to be in no huge hurry.

   Any chance of Virgin Galactic finally getting into space?
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   Will AgustaWestland persist with its AW609 tiltrotor?
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All had seemed to be progressing steadily on 
the AW609 tiltrotor, with AgustaWestland 

preparing for the third and fourth prototypes to 
join the test fleet in the coming months and 
 activities continuing apace using the two existing 
airframes. In March 2015 it additionally secured 
the high-profile backing of Bristow Group on the 
programme. Although there is no commitment 
on the operator’s part in terms of firm orders, it 
will work to shape the AW609 for the offshore oil 
and gas market.

All seemed set fair for certification in 2017 
and service entry the following year. Then came 
the fatal 30 October crash of the second flight-
test aircraft in northern Italy. Both pilots were 
killed in the incident, which is still under investi-
gation. Although it is too early to speculate on 
the causes of the accident, it has still thrown a 
large question mark over the programme.

AgustaWestland has maintained its commit-
ment to the tiltrotor – and was further boosted by 
a tentative deal struck at the Dubai air show with 

the United Arab Emirates Joint Aviation 
Command for three firm orders and three 
 options. The manufacturer now has the backing, 
and as far as can be ascertained, is fully behind 
the continued development process. But, and it 
is a big but, if the accident report attributes the 
crash to an inherent flaw with the design – as 
opposed to a simple engine fire, for example – 
AgustaWestland will have a tough decision. Our 
money is on it persisting with the tiltrotor tech-
nology – it has too much riding on it not to.
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Unlikely. The Brazilian airframer has made 
clear that such a jet is part of its future 

product strategy, but don’t expect a programme 
launch over the next 12 months.

Embraer, however, can’t be accused of slack-
ing where product development is concerned. 
Since its Executive Jets (EEJ) division was 
launched in May 2005, it has introduced six new 

models, including four clean-sheet designs. The 
superlight Legacy 450, certificated in August 
2015, completed the line-up. This is a major 
achievement for a company whose only product 
in the sector until 2005 was a VIP version of its 
 ERJ-135 regional airliner. That type has since 
morphed into the popular Legacy 600 series.

With nearly 1,000 deliveries behind it, 

Embraer has its sights on a top-three spot on the 
business aircraft manufacturing leaderboard. To 
compete at the top – and most lucrative – end of 
the business jet sector, an ultra/long-range type 
will eventually be part of its product offering.

“Of course we would like to have an ultra-long-
range product,” EEJ president and chief execu-
tive Marco Tulio Pellegrini (pictured) told Flight 
International recently. But the sheer volume of 
innovative programmes already embedded or 
being introduced into this sector over the coming 
five years, such as the Gulfstream G650ER, 
Dassault Falcon 8X and Bombardier Global 7000 
and 8000, are preventing such a bold move.

“With our existing products, we have been 
able to bring something unique which has ena-
bled us to leapfrog our competitors,” Pellegrini 
says. “But this isn’t the case in the high-tech, 
ultra-long-range sector. We need to find the 
sweet spot.” Given Embraer’s success so far in 
each of the niche business jet sectors, it will be 
only a matter of time before it moves.

Watch this space.

By the end of 2016, Boeing plans to deliver 65 
commercial aircraft of all models monthly, 

including 42 737s and 12 787s. Airbus has not 
yet clarified rates for A350 and A380 production, 
but it is likely the manufacturer will be delivering 
similar numbers of aircraft overall.

For several programmes, the rates are only 
going higher. Airbus has announced that A320 
output will rise to 60 per month before 2020. 
Boeing has committed to building 52 737s per 
month by 2018 and continues to explore 
 increasing the pace even further. Monthly deliver-
ies for the 787, meanwhile, are rising to 14 per 
month by the end of decade, as Airbus continues 
to push the A350 toward a steady rate of 10 
 deliveries per month.

All this activity has put unprecedented pres-
sure on suppliers straining to keep pace. The 
cracks are already visible; Zodiac Aerospace 
took a bottom line hit for late seat deliveries it 
blamed on “significant production difficulties” 
stemming from “insufficient planning”.

The trends have forced Airbus and Boeing to 
consider extraordinary actions. Some customers, 
including Qatar Airways, have called on the manu-
facturers to in-source a greater share of the sup-

ply chain, so Airbus and Boeing are not beholden 
to a small pool of highly specialised suppliers.

In the end, market forces will probably force a 
rebalancing of supply and demand. If airlines 
and lessors prove they can sustain such 
 increased rates for an extended period, more 

companies will be able to justify the capital 
spending required to keep delivering equipment 
at such rates. Most of the major contractors 
have already made such commitments, with 
Airbus and Boeing using extra volume to drive 
pricing discounts from suppliers in the process.

   Will Embraer launch an ultra-long-range business jet?

   Can the commercial supply chain continue to keep pace with 
Airbus and Boeing demands to boost airliner production levels?
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   2016: a go-go year for dealmakers?

   Is 2016 going to deliver bumper profits to airlines?

Coming off what consultants PwC are calling 
a record year for mergers and acquisitions 

in aerospace and defence, expect a buoyant 
2016 as companies seek to focus their busi-
nesses and build scale.

The headline deal of 2015 – Lockheed 
Martin’s $9 billion purchase of Sikorsky helicop-
ters from United Technologies – highlighted three 
realities: money is cheap; conglomerates are out 
of fashion; and – in a deteriorating security envi-
ronment – defence businesses are looking up.

In 2016, the name to watch is Rolls-Royce. 

With five profit warnings in two years, a downturn 
in civil aero aftersales and no convincing strat-
egy for a return to narrowbody engines, some 
investors want shot of marine engineering. The 
UK government – whose nuclear submarine fleet 
sails on R-R expertise – is starting to worry about 
a foreign takeover bid.

A merger, at least of the nuclear propulsion 
business, with BAE Systems has been mooted. 
On the civil aero side, R-R is undercapitalised 
compared to arch-rival GE. Unless management 
engineers a turnaround, something has to give.

A heady mix of tumbling fuel costs, economic 
growth and strong passenger demand, 

 combined with greater exchange rate stability, is 
predicted to drive more record profits for airlines 
in 2016.

Airline association IATA in its latest industry 
outlook projects carriers will follow collective net 
profits of $33 billion in 2015 with a further 
 improvement to $36.3 billion in 2016. At the 
heart of the improved profits picture is the com-
bination of a relatively benign economic environ-
ment – though some key markets like Brazil and 
Russia continue to struggle – and low fuel costs. 
The continued fall in the cost of oil – the barrel 
price of Brent crude dipped in December  below 
the $40 level, taking it into territory not seen for 

seven years – has slashed the fuel cost burden 
for airlines.

IATA estimates airline fuel spend, down by 
around a fifth in 2015, will fall by another quarter 
in 2016. While opinion is divided on whether the 
oil price will fall further or start to climb, high lev-
els of supply suggest a lower-fuel environment is 
likely to remain, at least for the coming year.

More airlines seem likely to benefit from the 
lower fuel costs. For some, the gains have not 
fully filtered through yet, as they  remained highly 
hedged in 2015, while the strong US dollar add-
ed extra exchange costs for many currencies. 
Exchange losses are one of the factors that hit 
profits in emerging markets in particular. Less 
volatile exchange rates should help some of 

these savings come through. But it is the mature 
markets of Europe and particularly North 
America – expected to deliver four-fifths of airline 
profit in 2015 – where carriers are  prospering. 
US operators have been particularly well placed 
after their consolidation to enjoy the helpful mix 
of steady economic growth and lower fuel costs.

IATA chief economist Brian Pearce believes 
the economy, nearing the eight- or nine-year mark 
that would close a traditional business cycle, is a 
more significant risk to airline profits than rising 
fuel costs. “The industry has always been able 
to do reasonably well with a strong economy,” he 
notes. “With a weak  economy, even with low fuel 
prices, that’s always been a difficult environ-
ment.”
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 Forecasting is a rough game, but here at 
Flight International we’re always up for 
a challenge – or are we just too foolish to 
know when to quit? Our review of 2015

DiD we 
get it 
right?

Narrowbodies
Falling oil prices and rising interest rates 
were  expected to hit demand for next-gen-
eration aircraft – in the event, 2015 wasn’t 
another record year for airbus and  boeing 
orders, but neither did worst fears arise, 
namely cancellations.
 where life got interesting was at bom-
bardier. as we noted, management turno-
ver saw 2015 start with a new-look sales 
team and hopes of boosting a 243-aircraft 
backlog for the Cs100 and Cs300 models 
to 300 by the time the Cs100 entered ser-
vice in the second half of the year. sadly, 
that service entry has yet to happen and 
the financially-troubled company rolled into 
the festive season having added nothing to 
its order book.

airliNes
a year ago we noted 2014 had been 
among the most profitable years ever for 
the airline industry, with carriers raking in 
$20 billion at the bottom line. surprisingly, 
the fall in oil prices – which saw the price of 
a barrel of crude roughly halve from the 
$100-120 that had long prevailed – was 
not a big driver in the 2014 profit rush, as 
many airlines were still locked in to hedg-
ing contracts that assumed higher prices.

However, the ultimate prize proved much 
greater than Flight International anticipated, 
based on international air Transport 
 association guidance. where we looked to 
see airlines enjoy a roughly 25% rise in prof-
its during 2015, to a record level of about 
$25 billion, the industry in fact closed the 
year with $33 billion in its pockets.

widebodies
in the market for twin-aisle, long-haul jets, 
we anticipated an interesting year for 
 airbus’s a380 superjumbo and weren’t dis-
appointed, with talk of a re-engined “Neo” 
version and/or stretch rumbling on. Chief 
salesman John leahy said an a380neo 
service debut by “2022 or 2023” was “in-
evitable”, but chief executive Fabrice brégi-
er said that was “too early”.

in truth, the debate is about whether or 
not the type has a future beyond its current 
order book. To date there have been 317 
firm orders for the double decker and as 
2015 closed the backlog was down below 
140 aircraft, half of which are for emirates. 
an ugly fact for airbus is that, as the Christ-
mas break approached, a380 orders for 
2015 totalled exactly… zero.

regioNals
Full marks here for the crystal ball gazers 
at Flight International.  Mitsubishi’s MrJ did 
indeed make its maiden flight “at about 
the same time” as Comac – finally – deliv-
ered the first of its arJ21 regional jets. it 
remains to be seen whether the latter will 
“wear the burden of its delays”, principally 
its soon-to-be-outclassed ge aviation 
CF34-10 engines.
 embraer, as foretold, made steady pro-
gress on its e2 programme, which like the 
MrJ features Pratt & whitney PurePower 
engines. and, bombardier indeed did not 
divert  resources to shore up its CrJ900 
and CrJ1000 positions in an increasingly 
 competitive regional jets market, sticking 
to the overriding priority of realising its 
Cseries narrowbody  programme.
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Business  
aviation
sadly for Bombardier, the news of 2015 
went beyond our expectation that it would 
deliver its revamped Challenger 605 large-
cabin jet from the second half. During the 
year, the financially struggling company 
“paused” and then cancelled its Learjet 85 
programme and announced a two-year 
delay for the Global 7000, citing a need for 
more time to redesign the wing.

one top-end rival suffered an unfortu-
nate, and in fairness to our forecasters un-
forseeable, surprise. Dassault’s Falcon 8X 
flew as planned, but a first-half maiden sor-
tie eluded the all-new 5X, which remains on 
the ground awaiting resolution of trouble 
with its snecma silvercrest engines.

M&a
one statement stands out from our re-
marks about mergers and acquisitions: 
“the broad economic background of the 
post-crisis period is best described as an 
unstable equilibrium, which suddenly looks 
more like unstable than equilibrium.”

Background factors got worse, with 
“signs of sustained growth” in the usa and 
uK looking more like fits and starts, while 
security shocks and Middle east turmoil ig-
nited us and european politics.

But the thrust of our expectations held, 
with companies taking restructuring action 
after several years of holding fire.

as for Rolls-Royce, the troubled uK aero 
engine maker was “one to watch” amid in-
vestor anxiety. that rumbles on into 2016.

HeLiCopteRs
We kicked off 2015 with a description of a 
soft market thus: “the growing civil market 
[has been] a welcome refuge from military 
budget cuts [but] reduced investment in 
the parapublic segment – plus the relative 
modernity of the Western fleet – is also 
 beginning to tell.” and, of course, falling oil 
prices meant “oil companies are reining in 
spending on new exploration”, which hits 
demand for the big helicopters that service 
offshore rigs.
 all true, perhaps understated; we could 
have summed up by suggesting helicopter 
makers had enjoyed a period of overinvest-
ment by customers. that won’t work itself 
out soon; continued low crude prices just 
add oil to the fire, so to speak.

spaCe
anticipating Johann-Dietrich “Jan” Wörner’s 
appointment to head the european space 
agency on the June retirement of Jean-
Jacques Dordain, we noted “Wörner’s stew-
ardship… promises to continue Dordain’s 
legacy of an esa that shows the way when 
realising projects that rely on deep-rooted, 
reliable collaboration, such as the 
 international space station or, perhaps, a 
journey to Mars.”

Wörner hasn’t disappointed. as 2015 
closed, he opened a campaign to build 
support for a permanent – or long-lived – 
international Moon base. When the iss 
reaches the end of its life in 2024, a Moon 
base may well prove to be the next story of 
international co-operation in space.

DeFenCe
some of our forecasts were easy calls. the 
security world looked daunting and the 
task of “striking islamic state militants in 
iraq and syria” was not expected “to be 
completed any time soon”.

the kicker was: “Russia’s influence on 
world events should not be underestimat-
ed.” after a year which saw Russian air 
support over syria; in one case shot down 
by the turkish, we can say the same again.

no surprise, events are breathing life 
into calls in europe and the usa for greater 
spending on air assets. For sure, recall our 
spot-on expectations of political battles 
over two big programmes: the F-35 and the 
usa’s new LRs-B bomber. neither disap-
pointed in 2015 and both will continue to 
provide taxpayer-funded “entertainment”.

saFety
our expectation that airline safety would 
continue to improve was, thankfully, well-
founded. the problem – as we recognised 
– is “deliberate action”. We pointed to the 
two 2014 Malaysia airlines losses: MH17 
over a war zone and MH370, unexplained 
but, perhaps, owing to pilot choice.

What came in 2015 was altogether 
more sinister. a mentally ill pilot flew one 
aircraft into a mountainside and terrorists 
apparently took down another with a bomb. 
Both incidents flag up the safety reality of 
this era, and while security may be tight-
ened up against both types, it’s difficult to 
imagine any watertight system.

some progress, however, came towards 
initiating a tracking system to at least take 
the mystery out of another MH370.
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Waterplane attack
During the bombardment of 
Durazzo on the 29th the

enemy used 
waterplanes.
One of these 
machines was

destroyed by an Italian cruiser. 

Hero remembered
The latest casualty 
communique includes the 

name Sgt. Gray, 
V.C., among 
airmen previously 
missing and now 

presumed killed in action. Sgt. 
Gray was decorated with F/O 
Garland for their part in 
destroying a vital bridge during 
the battle of France. Five 
machines made the attack 
and only one returned, but the 
bridge was smashed.

Starfighter death
The West German Luftwaffe 
lost a further two F-104G 

Starfighters within 
24 hours on 
December 22-23, 
the pilot in the 

first aircraft ejecting safely, 
the second being killed. The 
incidents brought to 26 the 
number of Luftwaffe F-104G 
crashes in 1965, with at least 
17 pilots killed.

Iraq gets Needle
Iraq has considerably 
enhanced its low-level air 

defence capability 
after receiving the 
latest Soviet 
portable air 

defence system, the SA-16 
Igla (Needle).

The SA-16, which was 
previously reported only to 
have been exported to Angola 
and Finland, was obtained by 
Iraq just before it invaded 
Kuwait.
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“Watch out, Hermann!” Spitfire plant, Castle Bromwich, 1940

The mistake Lingus on

A gloophole in 
the language
Wesley Moore mails from 
Seattle to query our use of 
“gloopy” in a recent comment 
piece. “Is this,” he asks, “a 
British-ism we just never 
noticed before, or a new word 
beloved of young and hip 
Londoners? None of us former 
colonials have seen it before and 
are dying to know. Yours, till the 
vocabulary collapses again,” he 
signs off wistfully.

While some of us in Budgie 
Towers could be described as 
Londoners, few could stretch to 
“young” or indeed “hip”. Yet we 
are pretty confident about 
gloopy. The Collins English 
Dictionary lists it as a verb 
deriving from gloop: “any messy 
sticky fluid or substance”.

However, in fairness to Mr 
Moore, it does concede that in 
US usage “glop” or “gloppy” is 
more common.

Muddle market 
If this (rapidly deleted) tweet 
from Airbus in the USA is 
anything to go by, Toulouse may 
have finalised its design for a 
middle of the market aircraft to 
replace the 757. It’s a 757.

The tweet – wrongly 
identifying an Aer Lingus 
twinjet as an A330 – was rapidly 
deleted to spare embarrassment. 
But not before we spotted it. 

Google search. H+care is a 
haemorrhoid relief cream.

 
Asteroid belted
Space scientists plan to crash 
land a spacecraft on a rock 
orbiting the asteroid Didymos to 
learn more about whether we 
could deflect the course of a 
planetary object heading 
destructively for earth. 

However, the cosmic boffins’ 
collision target sounds less like 
something capable of 
obliterating humanity, and more 
like little chaps Ken Dodd spent 
time with in the 1970s. The 
space rock’s name? Didymoon.

Spitfire story
Many books have been written 
about the exploits of the fighter 
that symbolised the valiant 
resistance to the Nazi threat in 
the Battle of Britain. Mark 
Chambers’ Building the 
Supermarine Spitfire looks at 
the type’s pre-war history: its 
design, development, testing 
and adaptation for combat.

With many previously unseen 
images, including prototypes, a 
series of colour photographs and 
detail about the Spitfire’s origins 
in the Schneider Trophy-
winning aeroplanes of the 
1920s, this hardback adds 
considerable weight to the 
extensive body of literature 
about the UK’s greatest military 
aircraft. History Press, £25.

H to its own
For any operator, an AOG is a 
pain in the posterior, so it is 
perhaps apt that Airbus 
Helicopters’ rebranded 
aftermarket service intended to 
keep its customers flying – 
HCare – has virtually the same 
name as another just-relabelled 
product, which popped up in a “Don’t blast us please”
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LOSS OF CONTROL

Did pilots activate Alpha Floor?
I wonder if the aft sidestick 
inputs made by the first offic-
ers in both the June 2009 Air 
France AF447 and December 
2014 AirAsia QZ8501 loss-of-
control accidents could have 
been the result of a mistaken 
belief that they were activating 
the Airbus’s Alpha Floor low-
speed protection system.

In basic terms, if a fly-by-
wire (FBW) Airbus is inadvert-
ently flown towards a stall by 
pulling back on the sidestick, 
take-off and go-around (TOGA) 
thrust will automatically be 
commanded and aircraft pitch will be kept stall-safe at the Max 
Alpha point. 

However, this protection only works when the FBW control system 
is operating in ‘normal law’, when the speed is below Mach 0.53 
and when specific systems and auto flight modes are serviceable. 

Nevertheless, could it be that these pilots thought that the sud-
den upsets they encountered indicated they were in a stall that re-
quired immediate action and that, in their confusion, they  
unconsciously pulled back on the sidestick in the belief that the 
quickest way of recovery was to initiate what they thought was a 
safe Alpha Floor flight regime?
Bob Millichap 
via email

We welcome your letters on 
any aspect of the aerospace 
industry.  
Please write to: The Editor, 
Flight International, Quadrant 
House, The Quadrant, Sutton, 
Surrey SM2 5AS, UK. 
Or email flight.international@
flightglobal.com

The opinions on this page do not 
necessarily represent those of the editor. 
Flight International cannot publish letters 
without name and address. Letters must 
be no more than 250 words in length.

FLIGHT
INTERNATIONAL

We welcome your letters on 
any aspect of the aerospace 
industry.  
Please write to: The Editor, 
Flight International, Quadrant 
House, The Quadrant, Sutton, 
Surrey, SM2 5AS, UK. 
Or email flight.international@
flightglobal.com

The opinions on this page do not  
necessarily represent those of the editor. 
Letters without a full postal address sup-
plied may not be published. Letters may 
also be published on flightglobal.com and 
must be no longer than 250 words.

FLIGHT
INTERNATIONAL

A mistake to 
ignore Manston

Trident 3B has 
four engines
Regarding your Festive Quiz 
(Flight International, 15 
December-4 January); unless you 
include the auxiliary power unit 
– which is not normal when 
defining the number of engines 
on an aircraft – the answer to the 
question: “How many engines 
did the Hawker Siddeley Trident 
3B have?” is four, not five as 
quoted in the answers. 
    There were three Rolls-Royce 
Speys, plus one RB162 as a 
take-off booster.
   I should know, as the original 
concept to use the RB162, 
designed as a lift engine, was 
mine and I hold the patent – a 
fact of which I am not 
particularly proud.
Alec Collins
via email

Safety concerns 
with erratic data
You report twice, without 
comment, that Boeing has stated 
that the failures of Boeing 787 
automatic dependent 
surveillance-broadcast (ADS-B)
transponders, on occasion, to 
accurately report position, are 
not a safety issue.  
   Air traffic control 
administrations will have been 
fully aware that secondary radar 
still exists when they chose to 
draft requirements that limited 
the use of enhanced separation 
to aircraft with functional 
ADS-B. Until the problem was 
identified, there has to have been 
at least a chance of separation 
issues being created by 
inconsistent data. If that was not 
a safety issue, what is? 
Bob Owen 
Sherborne, Dorset, UK

I despair at the UK government 
and its continued  ruling out of 
Manston airport as the location 
of a new runway in the south 
east of the country. 
   The site is ideal for what is 
needed for the following reasons: 
it is already there; it can handle 
heavy jets; it’s in an area of high 
unemployment; it’s in a sparsely 
populated area; it’s surrounded 
by open space; it already has a 
long, wide and strong runway 
that is easily extended; and 
 aircraft departure routes can easi-
ly be kept at a distance from 
built-up areas.
   On top of those advantages, 
Manston’s aircraft approach path 
is mostly over the sea. It has 
plenty of land to the north on 
which to build a large, modern  
terminal, and it also has plenty of 
land to the south to build an even 
longer second runway, when one 
is needed.

The advantages do not end 
there either, because a new sec-
ond runway’s  orientation and 
position further south would 
 further reduce noise.
   Manston is close to two high-

speed rail links which connect 
London and continental Europe; 
it stops the issues and protests 
for good at London’s Heathrow, 
Gatwick and Stansted airports; 
all the infrastructure and 
 building disruption is much 
lower at Manston than anywhere 
else and there is plenty of land 
for maintenance hangars.
   If correctly built, with linked 
car, bus, coach and train 
 connections, Manston might 
 actually be a real integrated 
transport hub, not the usually 
failed attempts we put up with in 
this country.
   Manston could become the 
south east’s local and near- 
continental Europe hub, i.e. if 

you’re ending your long flight in 
the south east, fly into Manston 
and take a high-speed train into 
 London. However, there is noth-
ing to stop Manston also becom-
ing a connecting hub over time.
   Any arguments made by those 
who point to the airlines not 
 liking the location can easily be 
 defeated by simply looking at the 
history of Stansted – unwanted 
at the start by the “big boys”, 
now almost full up. If you build 
it, they will come. Heathrow can 
stay as a large “connecting” air-
port hub. Manston’s location 
might make it suitable for four 
runways, when needed.
Laurent John Ghibaut 
Wimbledon, UK

Was protection system a factor?
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Start your job search today
flightglobal.com/jobs

AVIATION | AIRLINES | AEROSPACE 

TIME FOR 

YOUR CAREER

TO TAKE FLIGHT
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flightglobal.com/jobs
EMAIL recruitment.services@rbi.co.uk CALL +44 (20) 8652 4900 FAX +44 (20) 8652 4877

Getting careers off the ground

Let your recruitment
 drive soar…

post your vacancies now
recruiters.flightglobal.com

AVIATION | AIRLINES | AEROSPACE 

“Finding the right candidate at the right time can be a 

major challenge, but Flightglobal Jobs is a really useful 

channel to reach the best of the aviation talent pool.”

European Business Aviation Association (EBAA)
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Fax: +353 1 669 8201

Email: recruitment@sigmaaviationservices.com
www.sigmaaviationservices.com
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Strongfield

Specialist Aerospace
Personnel

+44 (0)20 8799 8924    amedhurst@strongfieldtech.com

www.strongfield.com

Worldwide specialist for 

Aerospace Engineering, Certification &

Management Services

E: yourcv@gdcengineering.com

T: +49 (0) 8153 93130

W: www.gdcengineering.com

Start your job search today
flightglobal.com/jobs
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If you would like to feature in 
Working Week, or you know 
someone who does, email your 
pitch to kate.sarsfield@ 
flightglobal.com

Looking for a job in aerospace? 
Check out our listings online at 
flightglobal.com/jobs

Francis Chao: “Spreading the message of GA has become my mission”

Making general aviation a priority
Former encyclopedia salesman Francis Chao evangelises about general aviation and extolls the benefits of 
following the USA’s path – including learning from its mistakes – in order to create a thriving sector in China

WORK EXPERIENCE FRANCIS CHAO
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Where are you from?
I was born and raised in Taiwan 
and moved to the USA in 1988. I 
am based in San Francisco’s East 
Bay and operate a satellite office 
in Beijing, China.
How did you begin in aviation?
Before joining my father’s busi-
ness, I was a commission sales-
man for a US encyclopedia com-
pany in Taipei, Taiwan. Two years 
of experience in this taught me 
that the best way to sell a product 
is to create a need for it. After join-
ing Uniworld – founded by my fa-
ther JS Chao in 1970 – I became 
involved with aviation, specifi-
cally avionics and ground-to-air 
communication. 

Uniworld represents many US 
companies in Taiwan, selling de-
fence electronics to Taiwan mili-
tary end-users. This work ex-
posed me to aviation operations 
and procedures. I was struck by 
how a high-speed industry in-
volving such great risk can still 
be safe and trustworthy. Current-
ly, I am Uniworld’s sole owner, 
helping US and European com-
panies do business in China.
What are the big differences in 
China?
Due to my background and expe-
rience in selling aviation-related 
products and services in China, I 
was given the opportunity 10 
years ago to work as a contractor 
for the   US Federal Aviation Ad-
ministration (FAA) and the De-
partment of Defense (DoD) in a 
US-China aviation exchange pro-
gramme. 

During this time, China’s avia-

tion industry has grown at a 
rapid pace. I have participated 
in many important meetings 
where I witnessed how instru-
mental the USA has been in 
helping to build China’s avia-
tion industry.  

The two countries have adopt-
ed very different strategies for 
their respective industries.  The 
USA builds everything from the 
bottom-up, based on market 
needs. China on the other hand 
works from the top down, based 
on government planning. 

General aviation is a great ex-
ample of this. While the USA has 
built a large, thriving  GA indus-
try, the Chinese government has 
made no provision for this sector. 

No regulation has been drawn 
up, for example, to help manage 
and grow the market, and this has 
put China – the world’s second-
largest aviation nation – in an em-
barrassing position.

General aviation is key?
Yes. How sustainable is China’s 
aviation industry without the 
support of GA? In 2000, I made 
this sector my priority. I decided 
to promote the benefits of GA to 
China through publications, fo-
rums, and exchanges. 

Spreading the message of  GA 
across this country has been my 
mission for the last 15 years. 

A shortage of pilots, mechan-
ics, and flying schools has closed 
the industry to the general pub-
lic. This not only risks greatly 
slowing the growth of aviation in 
China, but also lowering the na-
tion’s aviation safety standards.
How can the West help?
When the USA and China discuss 
aviation-related matters, Wash-
ington avoids directly telling 
China what to do.  

Instead, the FAA and DoD 
share with Beijing the mistakes 
that were made in the USA on its  

journey to becoming the world 
leader in aviation. Lessons 
learned can be the best way of 
teaching the Chinese, who are 
often too proud of their culture 
and history to accept direct in-
struction from other countries. 

Since 2001, I have hosted the 
International GA Forum in 
China. This annual meeting pro-
motes the sharing of information, 
experience, and knowledge in 
how GA can contribute to eco-
nomic growth in China. 

I have also printed and distrib-
uted 40,000 copies of my 135-
page book, What is General Avia-
tion? to the government and 
private sectors in China. Many  
GA operators have joined the in-
dustry because of these efforts, 
and I am very proud to have 
made this contribution.
What’s the next step for general 
aviation in China?
With China opening its airspace 
to GA traffic, the Chinese civil 
aviation authority, CAAC, esti-
mates that more than 2,000 GA 
airports will be built by 2030. 
Imagine the number of aircraft, 
pilots, training facilities, and 
avionics that will be needed 
there in the next 10-15 years! n
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Flight to the future: our forecast for 
long-haul air travel in the 2030s
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