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BEHIND THE HEADLINES
Dominic Perry (pictured) 
got the VIP treatment in 
Toulouse, seeing Airbus 
hand over its latest A380 to 
Singapore Airlines (P11). 
And Murdo Morrison was 
at FlightGlobal’s Big Data 
conference in London (P15)
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COVER IMAGE
Whether your vision of 
2018 is crystal clear or 
still a little bit hazy, our 
forecasts issue is at your 
service. This shot shows a 
British Airways 747-400 
nearing Heathrow P22

Valor tiltrotor completes first flight P16 Canada to hold competition to replace its Boeing CF-18s P19
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Will ATR announce a larger turboprop in 2018? P28
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All shook up
Not since the extraordinary round of musical chairs 

which followed the A380 crisis of 2006 has Air-
bus faced a more substantial overhaul of its senior 
management.

But the sweeping clear-out – which will involve the 
departure of Tom Enders and Fabrice Brégier, just as 
chief salesman John Leahy is retiring – could spur 
some radical rethinking at the airframer.

Enders referred to a need for “fresh minds” to lead 
Airbus through the next decade, when advances in 
technology might start to manifest themselves in new 
airliner concepts and a shift away from conventional 
designs – a step which Airbus had to resist when opt-
ing for the less-risky A320neo re-engining programme.

But freshness also brings flexibility and freedom to 
view strategy from a different perspective, maybe even 
an external one. And with the core A320neo and A350 
lines stabilised, perhaps reconsider the approach to 
some of Airbus’s more troublesome programmes.

National and political sensitivities once left Airbus 
unreceptive to change. Christian Streiff, a surprise 
external appointment during the 2006 maelstrom, 
pushed to simplify management and was rebuffed.

But Airbus has become leaner under Enders and 
shown that it can act decisively. Its new chief will need 
to capitalise on that, whoever they are, and from 
whichever country he – or she – might come. ■
See This Week P8

Weighty problem
Despite its best efforts, Airbus is struggling to sell the A380 to sceptical customers. And while 
Singapore Airlines’ new cabin is spectacular, that on its own will not convince the market

The plight currently facing Airbus on its A380 pro-
gramme is neatly – although perhaps inadvertently 

– summed up by customer Singapore Airlines (SIA).
Although the carrier loves the aircraft, and is invest-

ing $850 million in a complete interior revamp on the 
double-deckers, it is certain that it does not require ad-
ditional examples beyond the 19 planned. 

“The A380 serves a particular mission and for now 
we think we have enough to meet the needs that we 
have,” said Swee Wah Mak, the carrier’s executive vice-
president of commercial, speaking as the airline re-
ceived its latest superjumbo, the first with the new inte-
rior, in late December. 

Although Airbus chief Tom Enders may call the up-
dated cabin “breathtaking”, SIA cannot make a compel-
ling business case for more of the type, even when its 
crowded Changi hub is factored in. 

With the exception of Emirates, that view seems to 
hold for the majority of current operators. For example, 
Malaysia Airlines appears committed to removing its 
fleet of six A380s from regular service and converting 
them to enable high-density pilgrimage flights. And 
while Qantas chief executive Alan Joyce made head-
lines with his “I’d have to be drunk to order more” quip, 
far more damaging was his assertion that the double-
decker, powered by older-generation engines, is far less 
efficient than the latest widebody twins. 

The most recent data from Flight Fleets Analyzer in-
dicates a backlog of 96 A380s, although a number of 

those – perhaps as many as 40 – are questionable. 
Airbus already plans to reduce output of the double-

decker in 2019 to eight aircraft and is reportedly exam-
ining the feasibility of taking this lower still, to six per 
year, if it secures a crucial 36-unit order from Emirates. 

A deal with the Middle Eastern carrier is still in play, 
Airbus insists, but the pair are deadlocked: Emirates 
wants a guaranteed future for the programme, but with-
out the order, that commitment is hard to make.

Airbus maintains that demand will come for the 
A380, citing forecast passenger growth in the Asia-Pa-
cific region – from China in particular – which will 
drive a regional requirement for 650 very large aircraft 
over the next 20 years.

But the bottom line is the bottom line: most airlines 
are unconvinced they can regularly fill a high percent-
age of an A380’s 400-odd seats, while the new manage-
ment at Airbus may not see a long-term future in an 
aircraft that is slipping back into unprofitability. ■
See Air Transport P11
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First of not many

More damaging was the assertion
that the double-decker is far less
efficient than new widebody twins

Keep up to date with the latest 
news and analysis from the 
commercial aviation industry: 
flightglobal.com/dashboard
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KC-390 HITS IOC MILESTONE
PROGRAMME Embraer has achieved initial operational 
 capability (IOC) on its KC-390 tanker/transport, with the valida-
tion including provisional type certification from Brazil’s civil 
 aviation regulator ANAC. The airframer says the IOC declara-
tion is in line with the scope agreed by its Brazilian air force 
 customer; first deliveries of the International Aero Engines 
V2500-powered KC-390 are due later in 2018.

DUTCH LIFTED BY CHINOOK UPGRADE PLAN
MODERNISATION Boeing is to upgrade six of the Royal 
Netherlands Air Force’s current 11 CH-47D Chinooks to the lat-
est F-model standard. Deliveries of the modernised heavy-lift 
helicopters are scheduled to start in 2021. Flight Fleets Analyzer 
lists the service as operating six CH-47Fs, with an additional 14 
examples on order. 

LEBANON TO WELCOME ARMED ROTORCRAFT
ACQUISITIONS Lebanon will receive six MD Helicopters 
MD530G armed scouts and the same number of Boeing Insitu 
ScanEagle unmanned air vehicles via a new military assistance 
package from the USA. Announced by the US embassy in 
Beirut in mid-December and worth more than $120 million, the 
deal also includes communication and night-vision equipment.

SWISS COURT DECLARES DARWIN EXTINCT
AIRLINE Swiss regional carrier Darwin Airline is being liquidat-
ed following a Lugano district court’s declaration that the op-
erator is bankrupt. Struggling Darwin had been granted a 
provisional three-month moratorium commencing on 29 
November, but the airline failed to recover. Darwin was formerly 
associated with Etihad Airways, but became part of Adria 
Airways around July 2017 after the Gulf carrier pulled out.

AZORES RECEIVES FIRST A321NEO
DELIVERY Portuguese carrier Azores Airlines has taken 
 delivery of its first Airbus A321neo, received through Air Lease. 
The aircraft (CS-TSF) is one of six being acquired by the carrier 
via the US lessor. Azores Airlines, which is owned by the air 
 transport group SATA, will use the CFM International Leap-1A-
powered aircraft on transatlantic services.

HEATHROW CUTS £2.5BN FROM THIRD RUNWAY
AIRPORT Heathrow Airport has outlined £2.5 billion ($3.3 
 billion) in potential cost savings relating to its proposed third run-
way and associated infrastructure. It suggests the reduced bill 
means airport charges could stay “close to today’s levels”. The 
London airport will present the options – which it says would re-
duce the overall bill to £14 billion – at a January consultation.

FREE DIGITAL-ONLY MAGAZINE AVAILABLE
PUBLICATION Sister title Flight Airline Business has again pro-
duced a free digital-only special edition, which includes a re-
view of 2017 and an outlook for the year ahead. The issue also 
features the top chief executive interviews of 2017 along with 
FlightGlobal’s annual rankings of airlines by traffic and finances. 
The digital issue is optimised for Apple and Android devices, 
while a  web browser version is also available at: 
flightglobal.com/airlinebusiness

BRIEFING

Lockheed Martin has partnered 
with Aerion to launch a year-

long feasibility study of a new 
configuration of the supersonic 
AS2 business jet featuring three 
high-bypass GE Aviation engines.

The collaboration could lead to 
a production go-ahead for Aeri-
on’s 14-year-old quest to  develop a 
commercial, 12-seat supersonic 
aircraft. Notably, the new partner-
ship replaces Aerion’s former 
 collaborator, Airbus Defence & 
Space, as the lead candidate to 
manufacture the AS2, says Aerion 
executive chairman Brian Barents.

Lockheed will perform a 
producability study and an eval-
uation of potential final assembly 
sites, with the company’s plant in 
Marietta, Georgia, as a candidate, 
says Orlando Carvalho, executive 
vice-president for Lockheed’s 
aeronautics unit.

The signing of the memoran-
dum of understanding (MoU) be-
tween the three partners – Aerion, 
Lockheed and GE – puts the pro-
ject on track to fly the first test air-
craft in 2023 and enter service two 
years later, Barents says. “We 
strongly believe that speed is the 
next frontier in aviation,” he adds.

A new configuration of the AS2 
features a T-tail and a natural lam-
inar flow wing with a higher-as-
pect ratio than previous concepts 

of the aircraft. The engines are also 
moved from the trailing to the 
leading edge of the wing – the re-
sult of a design collaboration be-
tween the engine specialist and 
Aerion effective since last May.

The MoU signing comes after 
GE completed the final configura-
tion for the AS2’s three engines, 
says Brad Mottier, vice-president 
and general manager for the pro-
pulsion provider’s business and 
general aviation and integrated 
systems division.

The configuration includes a 
core adapted from a commercial 
turbofan with “billions” of hours 
of operational service, he says, 
which suggests the GE-produced 
high-pressure section from the 
CFM International CFM56. That 
section will be mated to a new 
low-pressure module optimis-
med for supersonic speed, 
 Mottier says.

Although the configuration has 
been decided, GE is still working 
to complete the initial design of 
the new engine. A key challenge 
will be managing the high inlet 
 temperatures of the supersonic 
engine at high altitudes, Mottier 
says.

The aircraft is designed to 
reach a top cruising speed of 
Mach 1.4, taking several hours off 
a Pacific crossing. ■

PARTNERSHIP STEPHEN TRIMBLE WASHINGTON DC

Aerion, Lockheed 
seek perfect Mach
Memorandum of understanding to research the production  
of 12-seat, supersonic business jet for service entry in 2025

AS2 will be powered by 
three GE turbofan engines
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Old guard makes 
way for ‘fresh minds’
This Week P8

Bombardier CS100s ordered by 
Delta Air Lines could face a 

292.21% tariff if they cross into 
the USA in a partially or fully as-
sembled state, the US Department 
of Commerce has determined.

Although marginally lower 
than the 300% duty proposed by 
the department in a preliminary 
estimate in September, it still 
counts as a massive victory for 
Boeing and a potentially devas-
tating blow to the commercial 
aircraft manufacturing industries 
of Quebec and Northern Ireland.

Now the Department of Com-
merce has decided the level of the 
tariff, the final decision on whether 
to implement the 292.21% duty 
moves to the US International 
Trade Commission (ITC).

The four-member panel must 
decide on around 1 February 
whether Bombardier’s sales and 
financing practices injured Boe-
ing in the 100-150-seat commer-
cial aviation market. If no injury 
is found, the ITC could terminate 
the commerce department’s tariff.

Secretary of Commerce Wilbur 
Ross says the tariff decision came 
after a “full and unbiased review 
of the facts”.

“The United States is commit-
ted to a free, fair and reciprocal 
trade and will always stand up 
for American workers and com-
panies being harmed by unfair 
imports,” he adds.

MOBILE DOUBTS
The decision also included lan-
guage that could disrupt Bombar-
dier’s plan to circumvent the tar-
iff by completing final assembly 
of CSeries aircraft ordered by US 
airlines in Mobile, Alabama.

The tariff will apply “regard-
less of whether they enter the 
United States fully or partially as-
sembled”, the Department of 
Commerce says.

Bombardier says it is commit-
ted to opening a CSeries final as-
sembly line in Mobile, alongside 
an existing facility that builds 
A320-family jets, as part of a 

PRODUCTION STEPHEN TRIMBLE WASHINGTON DC

Tariff ruling turns screw on Bombardier
Canadian airframer now faces anxious wait for US International Trade Commission to decide if harm was caused to Boeing

Impending judgement could deliver a setback to Airbus’s proposed investment in a CSeries joint venture
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pending deal with Airbus, which 
has agreed to take a 50.01% stake 
in a CSeries joint venture with 
Bombardier and Investissement 
Quebec after clearing antitrust re-
views.

JOBS AT RISK
But the Department of Commerce 
decision, if upheld by the ITC in 
February, could prove disastrous 
to the CSeries programme – and 
the industries it supports at Bom-
bardier’s facilities in Mirabel and 
Belfast, Northern Ireland.

The proposed duty represents 
the sum of two amounts. It in-
cludes a 79.82% tariff to offset a 
Department of Commerce ruling 
that Bombardier engaged in price 
dumping, meaning it sold the 
CS100s to Delta below its fair 
market value by that amount. An-
other duty of 212.39% was set to 
offset Bombardier’s benefits from 
unfair subsidies provided by the 
governments of Canada, Quebec 
and the UK.

The question now before the 
ITC is whether those improper 
benefits injured Boeing in the 
100-150-seat market for commer-
cial aircraft.

In a December hearing shortly 
before the Department of Com-
merce released its final duty fig-
ure, the four commissioners in 
the ITC betrayed no obvious 

slant, grilling executives and ex-
perts from Bombardier and Boe-
ing equally. The ITC panel also 
seemed sceptical on fundamental 
claims from both sides.

To Boeing’s witnesses, the 
commissioners seemed bewil-
dered how the 126-seat 737-700 
or 138-seat 737 Max 7 is harmed 
by sales of 110-seat CS100s, espe-
cially since a Boeing aircraft did 
not compete for the Delta order. 
But the panel also appeared dubi-
ous about Bombardier’s claims 
that the CSeries and the smallest 
versions of the 737 do not com-
pete against each other at all.

It was the first time that the 
commission’s members had heard 
a case that involved the commer-
cial aircraft industry. 

The four commissioners posed 
a broad range of questions, in-
cluding some that revealed an ig-
norance about fundamental de-
tails of the industry’s dynamics, 
such as asking if Boeing adjusts 
737 production rates based on 
demand and whether any 
CSeries has entered operational 
service yet.

A ruling by the ITC that the 
CSeries pricing and government 
support harmed Boeing will add 
another setback to Bombardier’s 
commercial aircraft business. It 
had only recently regained its 
footing by announcing a proposed 

partnership with Airbus and three 
order commitments from new 
customers for the CSeries.

Bombardier is working to ob-
tain regulatory approval for the 
Airbus deal, which it still expects 
to close in the second half of 2018.

Legal representatives for Bom-
bardier told the ITC hearing that 
the Canadian airframer and Airbus 
will build the new CSeries assem-
bly line in Mobile, regardless of the 
outcome of the trade dispute.

LOCAL ASSEMBLY
Delta has meanwhile asked Bom-
bardier to guarantee that all 75 
CS100s ordered in April 2016 
will be assembled at the new fa-
cility, instead of Canada.

The US carrier originally 
planned to take delivery of 
CS100s from next year, but is 
willing to wait as long as it takes 
to receive the aircraft from the 
new plant in Alabama. Bombar-
dier needs at least two years after 
the Airbus agreement is finalised 
to open the new Mobile plant and 
begin making deliveries.

In a sideshow to the trade dis-
pute, Delta in mid-December or-
dered 100 A321neos, with 100 
options, all featuring the Airbus 
Cabin Flex 197-seat layout. The 
narrowbody faced competition 
from Boeing’s 737 Max 10 for the 
$25 billion list-price deal. ■
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fraud allegations against the com-
pany, investigations into which 
have hung over Airbus during the 
past two years.

Enders says that serving with 
Airbus has been a “privilege” but 
says this “comes with a responsi-
bility to support a smooth succes-
sion when the time is ripe”.

“It’s been a long and exciting 
journey but now is the time to in-
itiate a leadership change,” he 
says. “We need fresh minds for 
the 2020s.”

While no potential successor 
has been named, Brégier has al-
ready ruled himself out of a line-
up. He will step down within 

the next three months – after 25 
years in various leadership roles 
– to pursue other interests. How-
ever, rumours have been rife that 
Brégier quit when he was told he 
would not be considered for the 
top job.

“I feel the time is right to pur-
sue other opportunities out-
side,” he says. “I have been 
fully dedicated to Airbus and to 
its success during all these 
years, and up to my departure I 
will remain focused on meeting 
Airbus’s commitments to all 
stakeholders and on ensuring a 
smooth handover to my succes-
sor.”

That successor will be Guil-
laume Faury, the head of Airbus 
Helicopters, a position in which 
Brégier had also previously 
served when that company was 
still known as Eurocopter.

Faury says that he is “hon-
oured” to take on the role of 
leading the “inspiring” com-
mercial aircraft division. No 
successor to lead Airbus Heli-
copters has yet been named. ■

Airbus chief executive Tom 
Enders says “fresh minds” 

are needed to take the company 
through the period from 2020, 
as he confirmed he would not 
seek to extend his mandate past 
April 2019.

His decision is part of a broad 
shake-up of Airbus’s senior man-
agement, which will also see Air-
bus commercial aircraft president 
Fabrice Brégier step down in Feb-
ruary 2018.

The changes will coincide 
with the departure of another 
major Airbus figure, as chief op-
erating officer for customers John 
Leahy retires, to be replaced by 
Eric Schulz from Rolls-Royce.

Enders has steered Airbus for 
14 years, serving as co-chief of 
EADS before taking over the 
commercial aircraft division a 
decade ago.

He subsequently took over as 
sole EADS chief in 2012, with 
Brégier stepping up to the chief 
executive position at Airbus.

Enders embarked on a corpo-
rate transformation of the com-
pany which involved EADS 
dropping its unwieldy name and 
adopting the more prominent 
Airbus brand.

This transformation also re-
sulted in shifts in responsibility 
for Brégier, whose chief executive 
role at the commercial aircraft di-
vision – the most significant seg-
ment of Airbus – was redefined. 
He became chief operating officer 
and commercial aircraft presi-
dent, a move which underlined 
that Airbus would have only one 
chief as part of its simplified 
management structure.

Enders has overseen the devel-
opment of the Airbus A350, the 
re-engining programmes which 
created the A320neo and A330n-
eo, and has had to deal with the 
difficulties associated with the 
slow-selling A380 and cash drain 
from the challenging A400M tac-
tical transport.

But he has also had to cope 
with the fallout from persistent 

For close watchers of Airbus 
Helicopters, Guillaume Faury’s 
rise to the top job at Airbus com-
mercial will come as little surprise.

But, as anyone who was at 
Faury’s first major engagement 
with the media as head of the hel-
icopter business will tell you, it 
was not an auspicious start.

Faury had been selected to 
succeed the garrulous Lutz 
Bertling in March 2013, with that 
year’s Paris air show the scene for 
his press debut.

The new chief of what was then 
still Eurocopter seemed ill at 
ease, prickly in response to ques-
tions and unwilling to engage 
with reporters, treating every 
question like a hostile act.

Perhaps it was his engineering 
background that made him more 

at home with parts than people.
Faury came to Airbus 

Helicopters from car maker 
Peugeot where had held the 
post of executive vice-president 
for research and development 
since 2010.

Prior to that, however, he was 
very much one of the rotary fam-
ily: during a 10-year stint at 
Eurocopter he performed numer-
ous roles, ending as executive 
vice-president for research and 
development.

However, since those early 
2013 days, Faury has opened 
up, revealing a warm human be-
ing with a sharp, engaging mind 
and a dry wit.

More crucially, he leaves Airbus 
Helicopters transformed. The 
most obvious example is its new 

name, but the whole operation 
has changed culturally and indus-
trially and feels much more 
aligned with its fixed-wing big 
brother in Toulouse.

There have been few mis-
steps, although the handling of 
the H225 grounding is the one 
that sticks out: in an accident 
where 13 lives are tragically lost 
and the aircraft manufacturer 
cannot identify what caused the 
crash, playing the victim sticks in 
the craw.

The transformation of the heli-
copter business seems almost 
complete, however, the real 
proof of that will only come in 
2019 when the H160 enters ser-
vice. By that time, of course, 
Faury will have bigger concerns 
on his mind. ■

Pair have overseen radical reshaping of the business from EADS days
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SUCCESSION DAVID KAMINSKI-MORROW LONDON

Old guard makes way for ‘fresh minds’
Power struggle at top of Airbus is resolved as Brégier announces departure, with chief executive Enders leaving in 2019

LEADERSHIP DOMINIC PERRY LONDON

Faury faces next challenge after Airbus Helicopters revolution
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LHT stays focussed 
to maintain 747SP 
as flying telescope
News Focus P10

Canadian investigators are 
probing the mid-December 

crash of an ATR 42-300, operated 
by West Wind Aviation, which 
came down on departure from 
Fond-du-Lac, Saskatchewan, mi-
raculously causing no fatalities 
among the 25 passengers and 
crew on board, although there 
were serious injuries. 

Staff from the Transportation 
Safety Board of Canada (TSB) 
have recovered the cockpit-voice 
and flight-data recorders and sent 
them to a laboratory in Ottawa 
for analysis.

The aircraft descended into 
trees and struck the ground short-
ly after taking off from Fond-du-
Lac airport on 13 December.

The TSB says the turboprop 
(C-GWEA) carved an 800m 
(2,600ft) wreckage path as it came 

down. The aircraft was extensive-
ly damaged. It came to rest up-
right but “tilted steeply” to its 
right side, says the investigation 

board, with the left side having 
appeared to suffer the worst dam-
age. The fuselage “ruptured” 
around the third row of seats.

West Wind, which is based at 
Saskatoon, temporarily grounded 
its other ATRs as a precaution.

While freezing conditions pre-
vailed at the time, investigators 
have not disclosed whether the 
aircraft had been de-iced, or indi-
cated whether other external con-
ditions contributed in any way to 
the crash.

Flight Fleets Analyzer lists 
 C-GWEA as a 26-year old air-
frame originally delivered to 
Mexican carrier Aviacion del 
Noroeste, and serving with opera-
tors including Africa’s Fly540, 
before being transferred to West 
Wind in 2012.

Engine manufacturer Pratt & 
Whitney Canada, along with ATR 
and French investigation author-
ity BEA, is participating in the 
inquiry. ■

DEVELOPMENT

Second C919 prototype gets airborne
Comac has flown the second C919 prototype, with the aircraft com-
pleting a 2h maiden sortie from Shanghai Pudong International on 
17 December 2017. The Chinese airframer says FTA-2’s first flight 
marks another milestone since the transfer of the initial prototype to 
Xian in November. Comac will use six flight-test aircraft and two 
ground-test assets for its C919 narrowbody programme. Type certi-
fication is scheduled for around 2020-2021.
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Turboprop left 800m wreckage path and came to rest among trees
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Inquiry launched into West Wind crash
ATR 42-300 came down soon after departure in freezing conditions, causing injuries but no fatalities among 25 on board
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LHT stays focussed 
to maintain 747SP 
as flying telescope
Overhaul specialist has unique challenge in keeping jumbo 
variant airworthy, with bespoke components hard to source

Jet features single-slot wing flap system and double-hinged rudder
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Inside a Hamburg maintenance 
hangar belonging to Lufthansa 

Technik (LHT), a 40-year-old 
Boeing 747 Special Performance 
is undergoing a heavy check to 
help keep the extensively modi-
fied NASA-owned aircraft in ser-
vice until 2034.

The quadjet – which was origi-
nally delivered to Pan Am in 
1977 – is equipped with a 17t in-
frared telescope in the rear fuse-
lage and conducts frequent long-
haul space observation flights as 
part of a joint project between 
NASA and German aerospace re-
search centre DLR.

Unlike light that is visible to 
the human eye, infrared radiation 
from space shows the existence 
of interstellar molecular and dust 
clouds. How these clouds form 
the basis for stars and planetary 
systems and how Milky Way sys-
tems develop is a central objec-
tive for the programme, dubbed 
Stratospheric Observatory for In-
frared Astronomy (SOFIA).

Ground-based observation is 
impractical as humidity in the at-
mosphere disturbs the infrared 
radiation. The SP variant was 
specifically selected for the pro-
ject because the shortened, light-
er, long-haul aircraft can fly high-
er than other 747s.

LONG AND HIGH
Observatory flights are operated 
at altitudes of 39,000-45,000ft 
and last about 8-10h, DLR’s 
SOFIA project manager Heinz 
Hammes explained during a 
media briefing in Hamburg in De-
cember. About 110 sorties are 
conducted each year, he says.

To accommodate the telescope 
– which features a 2.7m (9ft)-di-
ameter mirror to collect and di-
rect the infrared radiation to 

measuring equipment – the air-
craft has been modified with a 
4m x 6m door on the port side, 
forward of the tail fin. This re-
quired an additional pressure 
bulkhead to be installed forward 
of the telescope compartment.

Hammes says the door can be 
opened at a cruise speed of Mach 
0.85 with no noticeable change to 
the aircraft’s behaviour; pilots re-
port that it flies like any other 
747, he says.

He likens the observatory’s 
visual capability to installing a 
telescope on the back of a truck 
and being able to distinguish a 
fly’s individual eyes from three 
miles (5km) away, while driving 
along a motorway.

The 747’s slightly oval fuselage 
cross-section has been reshaped 
around the telescope compart-
ment – first to allow the new door 
to slide up across the fixed roof 
structure and, second, to direct 
the airstream on to the horizontal 
and vertical stabilisers without 
disturbance.

DLR says there is comparative-
ly limited turbulence inside the 
open telescope compartment 
during cruise, with windspeeds 
averaging 60kt (110km/h). The 
temperature inside the compart-
ment “surprisingly” does not 
drop below -35°C (-31°F) despite 
outside air temperature of -60°C.

The door surround structure 
has been heavily reinforced and 

certain systems required modifi-
cation, including the mechanical 
control cables for the horizontal 
stabiliser and rudder, which nor-
mally run through the fuselage 
crown and therefore had to be re-
directed. But LHT says the tele-
scope door has not created addi-
tional inspection tasks for the rest 
of the airframe structure.

Sourcing spare parts for the 
legacy aircraft is a task in its own 
right, however. LHT project man-
ager Sven Hatje notes that several 
components have been specifi-
cally designed for the 747SP. 
These include a single-slot wing 
flap system that is entirely differ-
ent to the double-slot arrange-
ment on other 747s. The 747SP 
also has a higher and thicker tail 
fin with a double-hinged rudder, 
versus the single-hinged rudder 
on standard-length versions.

Hammes says NASA has 
sourced two other 747SPs for 
parting out and will add a third to 
the inventory soon. Boeing built a 
total of 45 747SPs, and Flight 
Fleets Analyzer shows that nine 
remain in service.

WEAR AND TEAR
LHT – which says it is the only 
European maintenance provider 
capable of servicing the type 
today – is supporting two VIP-
configured 747SPs, but Hatje says 
NASA flies its aircraft “much 
more” than the VIP operators.

Sourcing airframe components 
is not the only concern, however: 
NASA and DLR have together 
bought 16 Pratt & Whitney JT9D 
engines. Hammes notes that wear 

and tear on the powerplants is 
“quite high” as the aircraft is op-
erated at high altitude.

CABIN HEATING
An area that requires frequent at-
tention is the air conditioning 
system. While the cabins of regu-
lar passenger aircraft need cool-
ing in flight – despite the low out-
side temperature – as passengers 
give out body heat, NASA’s 
747SP needs heating as there are 
only up to 30 people on board, 
rather than the 250-plus on a typ-
ical airliner version. One of the 
flight engineer’s key tasks is to 
continuously adjust the tempera-
ture on board, says Hammes. But 
LHT project manager Stefan 
Babel points out that the air ducts 
are not designed for excessive 
heating and as a result require 
more maintenance than usual.

While the aircraft seems des-
tined to become the oldest flying 
747SP – another 17 years of ser-
vice are planned for the SOFIA 
programme – NASA has made an 
effort to honour the aircraft’s ori-
gins. When it was delivered to 
Pan Am, it was christened – in 
the former carrier’s tradition – 
Clipper Lindbergh by the US avi-
ator’s widow.

The aircraft became part of 
United Airlines’ fleet in 1986 as 
part of an acquisition of some of 
Pan Am’s operations, and was 
put into storage in 1994. But 
when NASA returned it to ser-
vice, the agency returned the 
name to the aircraft and this time 
invited Charles Lindbergh’s 
grandchild to the ceremony. ■

LHT says the telescope
door has not created
additional inspection
tasks for the rest of
the airframe
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Birdstrike triggers 
inspection rethink
Air Transport P12

Singapore Airlines (SIA) has 
taken delivery of the first of 

five new-build Airbus A380s to 
be equipped with the carrier’s re-
cently launched cabin.

Describing the new interior as 
“breathtaking” during a hando-
ver ceremony in Toulouse, Air-
bus chief executive Tom Enders 
said SIA would “carry the torch 
forward for the new cabin genera-
tion on the A380”.

Although Enders remains 
“hopeful” that SIA will order ad-
ditional examples of the jet, Swee 
Wah Mak, the carrier’s executive 
vice-president commercial, says it 
has “no plans to go beyond” the 
19 aircraft in its current fleet plan.

SIA will take four more new 
Rolls-Royce Trent 900-powered 
A380s over the course of 2018, 
with 14 of its current fleet to be 
retrofitted with the updated inte-
rior by 2020.

Configured with a four-class, 
471-seat cabin, SIA’s new double-
decker features half the number 
of first-class suites than on either 
of its current layouts. 

SIZE MATTERS
Speaking as the aircraft touched 
down in Singapore, the airline’s 
chief executive, Goh Choon 
Phong, said reducing the number 
of suites to make way for more 
business-class seats was “a mat-

PROGRAMME DOMINIC PERRY TOULOUSE

SIA suite on A380, but won’t take more
Flag carrier takes delivery of first superjumbo with updated cabin, as Airbus seeks launch order for other enhancements

Operator will not increase double-decker fleet beyond 19 aircraft
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ter of right-sizing to better match 
capacity to demand”.

“The space has led to more 
business class, for which are see-
ing good demand. If we had not 
reduced the first-class suites, 
many of them would have been 
empty,” he says.

SIA’s latest superjumbo is also 
the first to employ a number of 
“cabin enablers”, according to 
the airframer, to allow more effi-
cient use of the interior space.

The airline has opted to remove 
the sidewall storage bins on the 
upper deck, permitting a staggered 
seat arrangement in the 78-seat 
business-class cabin, as well as 
doing away with the forward trol-

ley lift to allow the forward cargo 
hold to become a crew-rest area.

In addition, the first-class 
suites have been relocated to the 
upper deck, separated by a sin-
gle aisle.

Roland Naudy, the aircraft in-
teriors marketing director for the 
A380, says this gives more room 
to each passenger and makes bet-
ter use of space. Every suite fea-
tures both a bed and a seat.

Overall, the new interior 
 accommodates 92 seats more 
than the least-dense of SIA’s cur-
rent A380 configurations. It in-
cludes 44 premium-economy- 
and 343 economy-class seats on 
the main deck.

The same enablers form part 
of the broader package of im-
provements dubbed “A380plus” 
– including a higher maximum 
take-off weight and winglets – 
which was unveiled at June’s 
Paris air show.

WEIGHING OPTIONS
No customer has so far opted for 
the airframe modifications, 
which remain at the develop-
ment study stage. However, 
Frank Vermeire, head of A380 
marketing, says Airbus is in “ma-
ture discussions” with a number 
of customers over the proposed 
changes.

“We are still discussing with 
customers to see what their up-
take would be,” he says.

He notes that the modifica-
tions to the wing “are part of a 
whole package”, with the cabin 
changes delivering a seat-count 
efficiency improvement “which 
is almost of the same order” as 
that obtained from new engines: 
“The full package is what we 
would term as A380plus, but air-
lines can pick and choose what 
they want.”

At the Paris air show, Airbus 
indicated that the A380plus 
package, if launched, would 
enter service in around 2020.

In the meantime, the airframer 
is working to secure additional 
cabin retrofit contracts with exist-
ing A380 operators. 

Fabrice Brégier, president of 
commercial aircraft, says Airbus 
is in interior upgrade talks with 
carriers that have been operating 
the widebody type since 2008, 
including a European airline.

“It’s clear that the cabins have 
evolved dramatically. If [airlines] 
want to maintain the attractive-
ness of the aircraft, retrofitting is a 
must,” he adds.

Airbus will manage the retro-
fits of SIA’s 14 A380s, as well as a 
cabin reconfiguration for Qantas’s 
12-strong fleet. ■
Additional reporting by Aaron 
Chong in Singapore

PROPULSION

Trent 900 improvements on hold as R-R seeks ‘sales opportunity’
Rolls-Royce sees no current 
 business case for further techno-
logical investment in the Trent 
900 engine which powers the 
Airbus A380.

Senior vice-president civil aero-
space Jacqueline Sutton says that 
recent efforts on the powerplant 
have focused on improving the 
engine’s time-on-wing and opera-
tion in harsh environments.

She says that R-R is “working 
with Airbus to try to understand 
what the future is for the A380”.

“If we are going to invest in 
future technology on an existing 
engine then we will need to see a 
bit more of a sales opportunity,” 
says Sutton.

“Given the uncertainty around 
the A380 I don’t think the plat-
form is there right now. But we 
are working closely with Airbus 
and if that changes we will con-
sider the opportunity.”

No engine upgrade features in 
Airbus’s A380plus initiative. 

Meanwhile, the airframer de-

clines to comment on reports that 
it is contemplating a further future 
cut to A380 output; the manufac-
turer has previously disclosed that 
it will cut production to just eight 
aircraft in 2019.

News agency Reuters reports 
that Airbus has begun exploring 
the possibility of reducing output 
further as it waits for a crucial 
36-aircraft order from Emirates.

Airbus says it has no plans to 
trim production beyond the rate 
cuts already outlined. ■
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 rotating the propellers so that the 
forward and aft blade surfaces 
could be inspected for cracking, 
buckling, chips, dents or defor-
mation along each blade’s leading 
edge,” the ATSB says. 

“When no damage was identi-
fied, the captain contacted the 
operator for further technical 

For the full analysis of airline safety and 
losses in the first half of 2017, go to: 
flightglobal.com/safety2017

Regional Express twin-turboprop hit flock of galahs during landing roll
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Australian carrier Regional 
 Express (Rex) has changed 

its maintenance procedures fol-
lowing a propeller failure inci-
dent on a Saab 340 that was 
caused by an earlier birdstrike.

The twin-turboprop (VH-OLM)  
struck a flock of galahs – a large 
cockatoo common to Australia – 
during its landing roll at Moruya, 
New South Wales, the Australian 
Transport Safety Bureau (ATSB) 
states in its final report on the 
9 January 2015 incident.

In accordance with Rex’s proce-
dures, the crew carried out a test 
of the ice protection system before 
the engines were shut down, and 
no anomalies were detected. 

During the turnaround, the pi-
lots conducted a visual inspec-
tion that revealed signs of a bird-
strike. However, there was no 
evidence that birds had been 
 ingested into the engines, nor was 
any physical damage apparent.

“The examination included 

SAFETY ELLIS TAYLOR PERTH

Birdstrike triggers inspection rethink
Detachment of propeller tip occurred after examination of blades led pilots to conclude no damage had been caused

 advice and the crew were cleared 
to continue the flight schedule.”

After completing the subse-
quent service to Merimbula, the 
first officer noticed that the tip of 
one of the left-hand propeller 
blades had detached.

Impact from “multiple galahs 
almost certainly reduced the 

structural integrity of a propeller 
blade, resulting in the separation 
of its tip during the subsequent 
flight”, the ATSB says.

The agency also looked closely 
at the inspection procedures for 
suspected birdstrikes: during 
their examination, the flightcrew 
performed only a visual examina-
tion of the blade, but no on-site 
inspection by engineering per-
sonnel was carried out. 

“Regardless of the nature of the 
flightcrew’s inspection, both [the 
Civil Aviation Safety Authority] 
and the propeller manufacturer 
considered the inspection to be a 
maintenance task, and required it 
to be carried out by qualified 
maintenance personnel,” the bu-
reau’s report says.

Rex has since changed its 
 procedures: now, if there are 
signs that birds may have struck 
the propellers, an engineering 
 inspection is required before an 
aircraft departs. ■

British Airways is looking to 
wet-lease six aircraft from 

Qatar Airways as a result of delays 
to Airbus A320neo deliveries.

A bulletin on the UK Civil Avi-
ation Authority website indicates 
that BA has applied to wet-lease 
six A320s – 2014- or 2015-built 
airframes – for use between 
9 February and 9 April 2018.

The IAG-owned airline, which 
requires regulatory clearance to 
wet-lease aircraft registered out-

side the EU, says the lease is justi-
fied on the “basis of exceptional 
needs to enable British Airways 
to support passenger operations 
due to late delivery of aircraft”.

Airbus’s latest backlog data, to 
the end of November 2017, 
showed that BA has 25 A320neos 
and 10 A321neos on direct order.

In the summer of 2017 BA 
gained permission to wet-lease 
nine aircraft from Qatar to cover 
strike action by cabin crew. ■

Insufficient de-icing led to a seri-
ous in-flight vibration incident 

which prompted a BAE Systems 
Avro RJ100 crew to return to 
Gothenburg after take-off, Swed-
ish investigators have disclosed.

The Braathens Regional Air-
lines (BRA) jet – registered 
 SE-DSV – had been parked out-
side for about 40h, in freezing 
conditions, before the incident 
on 7 November 2016.

BRA had subcontracted 
ground-handling company Avia-
tor Airport Services Sweden to 
carry out de-icing on the jet.

But Swedish investigation au-
thority SHK found “shortcom-
ings” in the way the de-icing was 
conducted, lack of organisation, 
and inadequate checks.

SHK points out that the aircraft 
type is sensitive to changes in 
balance, and that even thin layers 
of ice can exceed tolerances.

Flight-recorder data indicated 
the onset of vibrations at a speed 
of 214kt (396km/h) as the aircraft 
reached 3,200ft – although the 
captain told the inquiry that vi-
bration was felt earlier, at 195kt.

The crew disconnected the  
autopilot and the vibration 
stopped after the RJ100 reduced 
speed to 184kt at 4,500ft. But it 
started again when the jet acceler-
ated to 205kt at the same height.

SHK says the crew declared an 
emergency, returning to the air-
port, where a subsequent inspec-
tion found “extensive” ice coat-
ing on several control surfaces. ■

INQUIRY DAVID KAMINSKI- MORROW LONDON

Flawed de-icing caused 
severe in-flight vibration

CAPACITY OLIVER CLARK LONDON

BA aims for A320 wet-lease deal

Qatar narrowbodies are required because of delays to Neo deliveries
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Indian low-cost carrier SpiceJet 
has trialled a float-equipped 

Quest Kodiak 100 with a view to 
launching regional services to 
population centres in the subcon-
tinent with poor transport links. 

Over the past six months Spice-
Jet and Quest owner Setouchi 
Holdings have explored the po-
tential for operations using the 10-
seat turboprop-single. Previous 
trials have utilised a standard 

wheeled Kodiak.
SpiceJet says it is looking at 

floatplane operations in north-
eastern regions such as Maharash-
tra, Rajasthan and Uttar Pradesh, 
along with other coastal areas.

SpiceJet chairman and manag-
ing director Ajay Singh says: “We 
see great potential in our smaller 
cities and feel it is our duty to 
bring smaller towns on to the 
country’s aviation map.” ■

The Airbus A350-1000 and 
Boeing 777X are being as-

sessed for the 7,100nm 
(13,200km) Ho Chi Minh City-
Los Angeles route as Vietnam 
Airlines plans to launch US ser-
vices by the end of the decade.

“The flight time is long, more 
than 16 hours,” said Vietnam Air-
lines executive vice-president Le 
Hong Ha, speaking at a briefing in 
Hanoi. “The sellable payload is 
very important to us, so we are 
studying what aircraft, based on 
performance, allows us to launch 
the route by the end of 2019.”

The carrier would buy four air-
craft for the operation. Should 
the 777X be selected, the aircraft 
is not likely to be available for Vi-
etnam Airlines before 2021.

Though Le did not specify the 
variant of 777X under considera-
tion, the 777-8’s range is 

8,700nm, while the larger 777-9’s 
is 7,600nm. The A350-1000’s 
range is listed at 8,000nm.

Flight Fleets Analyzer shows 
that Vietnam Airlines has 
 ordered a total of 14 A350-900s, 
with 10 already in operation; a 
letter of intent covers the possible 
acquisition of 12 additional 
 examples, which could be con-
verted to the -1000.

Should the carrier not have an 
aircraft suitable to fly direct by 
late 2019, Vietnam Airlines plans 
to launch the service with an 
A350-900, which will make a 
fuel stop in Osaka, Japan.

Le believes Vietnam will 
 receive US Federal Aviation Ad-
ministration Category 1 status by 
May 2018. At present, the country 
has no FAA rating, precluding 
Viet namese airlines from launch-
ing services to the USA. ■

Big data creates raft 
of opportunities
News Focus P15

Operator could modify existing tentative commitment for A350-900s
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Channel Island specialist already operates three older turboprops
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UK regional carrier Aurigny 
could order three or four ATR 

72-600 turboprops if the manu-
facturer can provide proof of a 
landing system’s effectiveness in 
bad weather, chief executive 
Mark Darby has indicated.

Darby says ATR’s ability to 
demonstrate the capabilities of 
Elbit Systems’ ClearVision en-
hanced  vision system (EVS) is 
key to any future order.

“When we get the final details 
of that, what it will really do for 
us, what problems it will really 
solve, then we will take the 
 decision,” he says, adding that 
ATR is promising an update by 
the middle of 2018.

The turboprop manufacturer 
signed an agreement with Israel’s 
Elbit in July 2015 to integrate the 
EVS into the Skylens wearable 
display on the ATR 72-600.

Darby says Guernsey-based 
Aurigny suffered 30 days of op-
erational disruption in 2017 as a 
result of poor weather conditions 

in the Channel Islands – 
 including three days when 
 aircraft were unable to return 
from the UK mainland – a situa-
tion he describes as “highly dis-
ruptive” to the local community.

The alternative solution of 
 installing enhanced land-based 
navigation aids on a small land 
mass such as Guernsey would be 
a “hugely  expensive proposi-
tion”, he says.

If the carrier does decide to 
order new ATR 72-600s, these 
would be as replacements for 
 existing aircraft and could be 
 delivered within 12 months, 
Darby adds.

He is confident that with the 
“right business case” the order 
could be financed by the airline’s 
owner – the island’s government, 
known as the States of Guernsey.

Flight Fleets Analyzer shows 
that Aurigny has a fleet of three 
ATR 72-500s, one ATR 42-500, 
four Dornier 228s and one 
 Embraer 195. ■

PERFORMANCE OLIVER CLARK LONDON

Aurigny seeking a 
clear benefit from 
ATR safety system
Guernsey carrier could justify fleet replacement if enhanced 
vision technology can help reduce operational dispruption 

OPERATIONS GREG WALDRON HANOI

Vietnam Airlines reveals 
plans to start US flights

TRIAL AARON CHONG SINGAPORE

SpiceJet floats amphibian idea
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Boeing fuels up 
MQ-25 expectations
Defence P16

Every hour, via a host of on-
board sensors, a new-genera-

tion airliner will record and 
stream a vast amount of data that 
would have been unthinkable a 
few years ago. 

But how do operators process 
and exploit this firehose of infor-
mation on the aircraft’s real-time 
performance? In the past 12 
months, Airbus and Boeing have 
launched their own digital plat-
forms, enabling customers to pick 
through data to predict when 
parts will need replacing, sched-
ule their flightcrews effectively, 
and generally ensure their assets 
spend as little time in the hangar 
as possible.

However, what has been de-
scribed as a “turning point” for 
aviation comes with questions 
and challenges. Who owns the 
rights to this data, for instance – 
the aircraft owner or the OEM 
providing the analytical tools? 
What are the dangers of an over-
reliance on data? Could it blunt 
the diagnostic expertise of experi-
enced maintenance technicians, 
built up over decades? Will the 
big data surge simply provide too 
much information – a flood of fig-
ures that becomes a wood-and-
trees scenario, impossible to 
manage and make sense of with-
out an army of data scientists?

BROAD AGREEMENT
These were some of the issues de-
bated at the first FlightGlobal 
Aerospace Big Data conference, 
held in London in December 
2017, which attracted the digital 
champions of Airbus and Boeing, 
as well as more than 100 data 
professionals from airlines, man-
ufacturers and technology com-
panies. There was consensus – 
even between the arch-rival 
airframers – about big data’s revo-
lutionary potential; less so over 
whether the industry should pool 
this new-found knowledge for 
the general good – as it does on 
safety – or protect and exploit it 
for competitive advantage.

OPERATIONS MURDO MORRISON LONDON

Big data creates raft of opportunities
Industry sees potential for maintenance revolution and efficiency gains from real-team performance information provision

Qatar’s Azeez (centre) says OEMs should feed findings back to clients
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Speakers from Toulouse and Se-
attle were there to talk up their re-
spective digital platforms – Sky-
wise and AnalytX – and the 
boundless benefits of big data. Ac-
cording to Ken Sain, vice-president 
digital aviation and analytics for 
Boeing Global Services, digital in-
novations could drive 10% effi-
ciencies for airlines, the equivalent 
of introducing a new-generation 
aircraft type across the whole fleet. 

Marc Fontaine, digital transfor-
mation officer at Airbus, noted that 
“a virtuous data cycle” was about 
“improving the efficiency of the 
whole industry” with everyone 
benefiting from “maximising the 
time the aircraft spends in the air”.

He and his colleague Matthew 
Evans, vice-president of digital 
transformation programmes, float-
ed the prospect of data diagnostics 
making a goal of “zero AOG” (the 
time an aircraft is grounded due to 
a technical fault) achievable dur-
ing the next decade. 

The first step has already been 

achieved, he says: “We’re al-
ready using predictive mainte-
nance as well as diagnostics and 
health monitoring to drive out 
unscheduled events.” A second 
phase is imminent, where big 
data helps remove the need for 
checks to be governed by set 
schedules, he adds.

Finally, he expects improve-
ments to maintenance schedules 
to ultimately eliminate the need 
for unscheduled grounding of air-
craft for fault repairs: “So around 
2025 we will achieve that zero 
AOG goal where you can expect 
your aircraft to not ever be down 
because of a mechanical fault.” 

However, he believes that final 
wave will be tougher to achieve, 
when the maintenance manual 
becomes “a dynamic document 
based entirely on that specific tail 
number, and every check and in-
terval will be based on the opera-
tional history of the aircraft”. 
That, he says, will only come 
“when we’ve accumulated a lot 
of history, a lot of examples and a 
lot of confidence from a regulato-
ry standpoint that we really un-
derstand the full scope of this”.

Airlines represented at the con-
ference expressed differing phi-
losophies on the way big data 
should be collected, analysed and 
shared. Safeer Azeez, senior man-
ager information services at Qatar 
Airways, suggested that OEMs 

should consolidate and process 
data from aircraft and then feed 
the findings back to customers. 

One audience member even 
asked whether the ultimate result 
of the big data revolution will be 
that airlines contract out all the 
management and maintenance of 
their fleets to manufacturers or 
third parties, and simply keep re-
sponsibility for looking after their 
customers and brand.

Meanwhile, TAP Air Portugal 
information manager Joel Ferrei-
ra noted that, while the airline is 
happy to share maintenance data 
about its fleet with the wider in-
dustry, “with operations it is 
more [commercially] difficult”. 
Ryanair’s data & analytics team 
leader Marcin Pilarczyk was – 
perhaps characteristically for an 
executive of the budget carrier – 
the most cautious about sharing 
data, especially with other air-
lines that do not have a “mature 
enough” IT system.

The whole question of “who 
owns the data?” was addressed 
by several speakers in the panel 
discussions, with Lufthansa 
Technik’s vice-president digital 
fleet solutions, operations Sven 
Heitsch insisting that “the gener-
al rule is that it’s owned by the 
one that created it, the airline, but 
it should be an open discussion 
between the parties”. 

TURNING POINT
The concept of big data is not 
new. Many airlines have been 
making operational decisions by 
crunching data from the latest 
generation of aircraft in a scien-
tific way for several years. Airbus 
and Boeing worked on their digi-
tal platforms for many months 
before 2017 finally saw their 
branded launch. However, 2018 
could be when the understanding 
of data analytics’ potential reach-
es critical mass in the airline in-
dustry. FlightGlobal will be 
charting that progress when it 
hosts its second Big Data event 
later in the year. ■

“Around 2025 we will
achieve that zero AOG
goal where you can
expect your aircraft to
not ever be down”
Marc Fontaine 
Digital transformation officer, Airbus
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Bell Helicopter’s V-280 Valor 
tiltrotor demonstrator lifted 

vertically off the ground and hov-
ered in ground effect for the first 
time in mid-December.

The V-280 underwent handling 
tests in hover mode outside Bell’s 
tiltrotor production site in Ama-
rillo, Texas, including a rapid 
pedal turn, the company says.

The initial test followed the 
completion of check-outs for first 
flight in September 2017, includ-
ing validating the type’s GE Avia-
tion T64 engines and electromag-
netic interference testing on its 
Lockheed Martin-supplied avi-
onics. Bell also tested the V-280’s 

gearboxes, actuation, software 
and rotors, says Keith Flail, the 
company’s vice-president of ad-
vanced tiltrotor systems.

“The exciting thing to me is 
the integration of those and how 
the air vehicle as a whole is be-
having,” Flail says.

Although Bell originally ex-
pected the Valor to fly last Sep-
tember, the V-280 is still tracking 
well ahead of Sikorsky-Boeing’s 
SB-1 Defiant in the US Army’s 
joint multi-role technology dem-
onstration activity. The SB-1 – a 
high-speed design that uses co-
axial rotors and a pusher propel-
ler – was expected to fly in late 

2017, but Boeing has pushed first 
flight back until early 2018.

The V-280’s tiltrotor configura-
tion builds on that of the Bell Boe-
ing V-22 Osprey, but features im-
provements such as a straight 
wing and fixed nacelles, and is in-
tended to achieve a top speed of 
280kt (520km/h). By doing away 
with the V-22’s forward swept and 
dihedral wing, Bell reduced man-
ufacturing costs by eliminating 
the need for a mid-wing gearbox.

“Because of what we now 
know, it is less complex and less 
expensive,” Flail says. “That’s the 
approach on V-280: it’s really 
hard to get the simple.” ■

The US Air Force has outlined 
the details, timeline and like-

ly competitors for a plan to ac-
quire at least 608 new turbofan 
engines to replace the eight Pratt 
& Whitney TF33s on each of its 76 
Boeing B-52H bombers, enabling 
the type to operate beyond 2050.

Last June, the air force’s sus-
tainment office for the 17,000lb-
thrust (75kN) TF33 decided that 
the 60-year-old powerplant is not 
sustainable beyond 2030, due to 
age, parts obsolescence and a di-
minishing supplier base.

Three acquisition strategies 
now under review would replace 
the design, with the goal of cut-
ting fuel consumption by 20-
40%. The activity also would in-
clude revamping the B-52H’s 
electrical power system.

GE Aviation, P&W and Rolls-
Royce representatives attended 
an industry day event in Barks-
dale, Louisiana from 12-13 De-
cember, the USAF says. Safran 
officials also attended, but it is 
not clear whether the company is 
interested in supplying engines, 
nacelles or electrical equipment.

Past experience suggests the 
USAF could still back away from 
a full programme: it has made 
eight prior studies or proposals to 
replace the TF33 since 1971. ■

REQUIREMENT

Boeing fuels up MQ-25 expectations
Boeing has revealed a nose-on view of its candidate in a three-way 
competition to build the MQ-25 Stingray: a carrier-based un-
manned air system that the US Navy plans to use as an in-flight refu-
elling asset for manned fighters. Boeing’s design features a dorsal 
air intake, conventional wings and large, extremely canted stabilis-
ers. The fuselage cross-section appears wide and trapezoidal, sug-
gesting ample volume for fuel. The aircraft has had engine runs at 
Boeing’s St Louis site in Missouri, and the company says it will begin 
deck handling demonstrations on the ground early in 2018. Boeing, 
General Atomics Aeronautical Systems and Lockheed Martin must 
submit proposals for the MQ-25 contract by 3 January.
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V-280 makes a flying start in 
Bell’s new twist on tiltrotors
Valor demonstrator enters testing phase with hover-mode manoeuvres at Amarillo facility

Type’s configuration 
builds on that of the 
V-22 Osprey
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Bidders receive 
thrust of B-52H 
propulsion plan
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A Lockheed Martin F-22 
grounded since a trainee pi-

lot’s error led to a crash-landing 
in May 2012 could be ready to re-
turn to service in March after a 
nearly six-year-long repair job, 
according to the US Air Force.

The process to return the air-
craft – serial number 4037 – to 
service condition offers a glimpse 
into the effort the USAF will un-
dertake to keep as many of its 
limited number of F-22s flying 
rather than writing them off after 
extensive damages.

The Raptor’s return-to-flight ef-
fort was documented in a presen-
tation to the Aircraft Structural 
Integrity Program conference in 
Jacksonville, Florida by Joseph 
Neslon, a USAF civilian working 

at its Air Force Lifecycle Manage-
ment Center.

The repair activity began 
shortly after the mishap occurred 
on 31 May 2012. A trainee pilot 
at Tyndall AFB, Florida, attempt-
ed a touch-and-go landing, but 
mistakenly retracted the landing 
gear before advancing the throttle 
to military power. Instead of tak-
ing off, the aircraft settled on its 
metallic and carbonfibre belly 
and skidded 853m (2,800ft) 
down the runway until stopping. 
The pilot then exited the aircraft 
without injury.

A team of USAF, Lockheed 
and Boeing structural repair ex-
perts convened to analyse dam-
ages valued at about $35 million, 
according to Neslon’s presenta-

tion. In addition to repairing 
scratches to the skins of the wing 
and the stabilator, the USAF also 
replaced the skins and doors of 
the central and aft fuselage.

The analysis also showed that 
two internal components – a fu-
selage bulkhead and a section of 
wing skin – required the USAF 
to install metallic and carbonfi-

bre patches. The most significant 
repairs were made to the bulk-
head known as flight station 637, 
where buckled webs needed to 
be replaced with large structur-
al patches.

The USAF’s F-22 fleet stands at 
137 combat-coded aircraft, plus 
31 training assets and 15 used for 
test purposes. ■

Qatar has formalised a deal to 
acquire 24 Eurofighter Ty-

phoons via the UK, with BAE Sys-
tems valuing the sale as worth a 
potential £5 billion ($6.7 billion).

“The contract is subject to fi-
nancing conditions and receipt 
by the company of first payment, 
which are expected to be fulfilled 
no later than mid-2018,” BAE 
says. Deliveries are expected to 
run from late 2022 and the deal 
also includes “a bespoke support 
and training package”, it adds.

“We are delighted to begin a 
new chapter in the development 
of a long-term relationship with 
the state of Qatar and the Qatar 
armed forces, and we look for-
ward to working alongside our 
customer as they continue to de-
velop their military capability,” 
BAE chief executive Charles 
Woodburn says. News that a 
Euro fighter deal with Doha was 
imminent had emerged in Sep-
tember 2017.

On 7 December, days before 
Qatar advanced its Typhoon pur-
chase plan, Dassault announced 
that the emirate was boosting its 
Rafale purchase from 24 to 36 ex-
amples, deliveries of which are 
scheduled from 2018.

In June 2017, Qatar also en-
tered into a deal with Boeing for 

36 F-15QA fighters, reportedly 
worth $12 billion.

Flight Fleets Analyzer shows 
the Qatar Emiri Air Force cur-
rently operates nine Dassault Mi-
rage 2000-5 fighters and a trio of 
two-seat trainer examples. In ad-
dition it has six Dassault Alpha 
Jets in the ground-attack role.

Meanwhile, Eurofighter part-
ner company Leonardo says pro-
duction of the Typhoon for Ku-
wait remains on schedule, with 
the type to be introduced to ser-
vice from 2019.

It says production activities are 
on track “and, in some cases, 
ahead of schedule”. This in-
cludes current work on wing 
skins, while “the first rear section 
fuselage is going to start the 
‘Stage 2’ assembly phase in early 
2018”. Construction work linked 
to the acquisition began in Ku-
wait in August 2017.

Kuwait’s Typhoons will be 
configured with the Euroradar 
Captor-E active electronically 
scanned array radar and Lock-
heed Martin Sniper targeting 
pod, plus precision-guided weap-
ons including MBDA’s Brimstone 
air-to-surface missile and Storm 
Shadow cruise missile. ■
Additional reporting by Craig 
Hoyle in London

Gloves off in 
Canadian fighter 
contest
Defence P19

Pact includes support and training, as deliveries begin from late 2022 
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Restoration is part of an effort to boost size of operational F-22 fleet
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MAINTENANCE STEPHEN TRIMBLE WASHINGTON DC

Damaged Raptor to soar 
after six years of repairs

ACQUISITION GREG WALDRON SINGAPORE

BAE advances Typhoon deal with Qatar
Formalised order for 24 aircraft adds to Doha’s 96-unit fighter transformation, with Rafales and F-15s also on contract
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PC-24 starts to 
deliver on its 
promise
Business Aviation P20

Canada will hold an open 
competition to replace its 

Boeing CF-18 fighters with 88 
new aircraft, while addressing a 
near-term capability shortfall by 
acquiring a batch of “Classic” 
Hornets from Australia.

Ottawa on 12 December 2017 
outlined a plan to issue a request 
for proposals for the new fighter 
early in 2019. A contract award is 
anticipated in 2022, and the first 
examples should be fielded by 
the Royal Canadian Air Force in 
2025.

Government officials have em-
phasised a Canada-first policy 
that they say will continue with 
future procurements.

“With respect to the new poli-
cy, anyone can apply,” says min-
ister of innovation, science and 
technology Navdeep Bains. “It’s 
an open and transparent process. 
But we’ve been very clear: if 
there’s economic harm to Cana-
da, if there’s an impact on Cana-
dian jobs, if there’s an impact to 
some of the key sectors of the Ca-
nadian economy, you will be at a 
distinct disadvantage.”

CLEAR WARNING
That admonition appears to be a 
not-so-veiled threat toward Boe-
ing, whose commercial arm is in 
dispute with Bombardier after ac-
cusing the Canadian manufactur-
er of dumping its CSeries twinjet 
on the US market.

However, the government in 
Ottawa notes that the economic 
impact of each fighter bid will not 
be made until late 2019 or 2020: a 
timeline which could potentially 
give Boeing enough time to stay 
in the competition with its F/A-

PROCUREMENT LEIGH GIANGRECO WASHINGTON DC & GREG WALDRON SINGAPORE

Gloves off in Canadian fighter contest
Ottawa confirms plan to order 88 new combat aircraft in 2022, while warning bidders not to threaten local industry

18E/F Super Hornet. A potential 
18-unit, interim sale of the type 
evaporated earlier in 2017, as a 
result of the US manufacturer’s 
protest against a CSeries sale to 
Delta Air Lines.

“We’re hoping this policy incen-
tivises all suppliers to behave in 
such a way that they won’t be at a 
disadvantage at the time of assess-
ment,” notes Carla Qualtrough, 
Canada’s minister of procurement.

Prior to the new fighter selec-
tion, Canada’s air force will intro-
duce 18 second-hand F/A-18A/
Bs to be acquired from the Royal 
Australian Air Force (RAAF). 
Canberra confirms that it is sell-
ing the surplus aircraft to Ottawa 
for an undisclosed sum. 

The first examples will trans-
ferred in 2019, when Australia’s 
transition to the Lockheed Martin 

F-35A will be well under way, 
says its defence minister Marise 
Payne.

“Australia greatly values our 
longstanding and broad bilateral 
defence relationship with Cana-
da, and this decision is another 
example of our close and strong 
partnership,” says Payne.

Approval for the transfer fol-
lowed an official expression of 
interest submitted by Canada in 
September 2017, with the deal 
also to include spare parts.

GOOD FIT
“These aircraft are of similar age 
and design to Canada’s CF-18 
fleet and can be integrated quick-
ly with minimal modifications, 
training and infrastructure chang-
es,” Ottawa says. Where differ-
ences exist, “the Australian air-

craft will be modified and 
undergo the technical work to be 
brought to a similar configuration 
to Canada’s CF-18s,” it adds. 
“The first supplemental aircraft 
are expected to be available for 
operational employment in the 
early 2020s.”

Flight Fleets Analyzer shows 
Canada’s current inventory as in-
cluding 60 single-seat CF-18As 
and 25 CF-18B trainers, aged be-
tween 29 and 35 years.

The RAAF operates 69 “Clas-
sic” Hornets, which were ac-
quired in the 1980s. The type is 
due to be retired by 2022, re-
placed by up to 100 F-35As.

Other potential candidates for 
Canada’s future fighter deal are 
likely to include the F-35A, plus 
the Dassault Rafale, Eurofighter 
Typhoon and Saab Gripen E. ■

CF-18A/B fleet will be bolstered by 18 “Classic” Hornets acquired from Canberra as interim measure
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After a 30-month flight-test 
campaign that was complet-

ed on time and without incident, 
Pilatus Aircraft’s hugely antici-
pated PC-24 was awarded Euro-
pean and US type certification on 
7 December 2017.

The first production superlight 
twin, bearing the registration 
N124AF, will be flown in January 
2018 to US fractional ownership 
company and long-time Pilatus 
customer PlaneSense, which 
hopes to place it into service by 
the end of the first quarter.

The PC-24 programme was 
launched to great fanfare in 2013, 
ushering in a new era of business 
jet manufacturing for the Swiss 
airframer, which, for more eight 
decades, has produced turbo-
prop-powered aircraft at its head-
quarters in Stans, including the 
ubiquitous PC-12NG.

As the best-selling single-en-
gined turboprop for executive 
use, the PC-12 has given Pilatus a 
formidable pedigree in the busi-
ness aviation market. Flight 
Fleets Analyzer records that the 
global fleet has grown to more 
than 1,500 examples of the 10-
seat type since its introduction in 
1994, including 53 units added 
in the first nine months of 2017.

BRAND APPEAL
“The Pilatus brand stands tall,” 
says aerospace analyst Rolland 
Vincent, and has won a “very 
loyal” owner base within the 
turbo prop community.

The PC-12’s popularity and ex-
panding global inventory were 
key drivers behind the PC-24’s 
launch. Vincent says the pro-
gramme provides a “step-up path 
for customers delighted with the 
propeller aircraft, but wanting to 
embrace different requirements, 
such as longer and more de-
manding missions that only a jet 
will serve”.

Pilatus is also now able to tar-
get the brand at a wider base of 
potential owners and operators 
with larger budgets and a prefer-

ence for jets over turboprops.
“Despite the well-proven safety 

and economic efficiency of single-
engined operations, some organi-
sations and individuals cannot, or 
simply will not, operate a single-
engined turbine aircraft, whether 
due to company policy, insur-
ance requirements, fear of, or 
aversion to, an engine-out situa-

tion, or other factors,” says Vin-
cent. “There are some customers 
who simply prefer a jet, seeing it 
as modern technology that offers 
the speed they prefer.”

While the PC-24 had its formal 
launch in 2013, Pilatus says it has 
been working on the programme 
for over 11 years. The flight-test 
campaign kicked off in May 2015 
and three test aircraft have flown 
more than 2,200h, with Pilatus 
taking the fleet “to the very 
boundaries of its limits and even 
beyond,” it says.

This rigorous testing regime 

has paid off, with the Williams 
International FJ44-4A-powered 
aircraft hitting or exceeding its 
original performance specifica-
tions. Maximum speed, for exam-
ple, is now recorded at 440kt 
(815km/h) – 15kt higher than 
predicted. The PC-24 has also 
met its maximum range targets of 
more than 2,000nm (3,700km) 
with four passengers and 
1,830nm with six.

UNIQUE FEATURES
Performance is a hallmark of the 
PC-24’s appeal. What sets the air-
craft apart from competing mod-
els in the light business jet sector, 
such as the Bombardier Learjet 
75, Cessna Citation XLS and Em-
braer Phenom 300, is its ability to 
take off and land on only 856m 
(2,810ft) of runway, including 
grass and gravel strips. This gives 
the PC-24 access to more than 
20,000 airports around the globe, 
says Pilatus – more than twice as 
many as competing models.

Another boost to the PC-24’s 
multi-mission capability is its 
large aft cargo door. Measuring 
125cm wide by 130cm tall, this 
feature is proving a major draw 
for utility, special-mission and 
aeromedical operators, including 
the Royal Flying Doctor Service 
(RFDS) of Australia, which has 
ordered six PC-24s.

The RFDS has operated the 
PC-12 for longer than anyone, 
having taken delivery of its first 
example shortly after certifica-
tion in 1994; today it operates 33 
of the type.

The PC-24’s cargo door, cou-
pled with its short take-off and 
landing capabilities, was behind 
Pilatus’s decision to give the air-
craft its unique moniker – “super-
versatile jet”.

POWERED UP
Another offering unique to the 
PC-24 is a “quiet power mode” 
which allows the FJ44 to power 
the aircraft’s electrical systems – 
including heating and air-condi-
tioning – independent of any 
source of ground power, such as 
an auxiliary power unit.

Vincent is bullish on the 
 PC-24’s prospects and believes 
the $9 million model perfectly il-
lustrates Pilatus’s approach to air-
craft development. The “secret 
sauce”, he says, is clever design, 
precision engineering, and a phi-
losophy that seeks to do one 
thing at a time, but to do it excep-
tionally well.

Vincent’s optimism in the eight-
passenger PC-24 is borne out by 
its healthy order backlog and a 
strong pent-up demand. The first 
batch of 84 aircraft was sold out 
within 36h of Pilatus starting to 
take commitments in 2014.

The airframer is expected to re-
open the orderbook in late 2018, 
following pressure from eager cus-
tomers, including Plane Sense. 
George Antoniadis, founder and 
chief executive of the Portsmouth, 
New Hampshire-based company, 
has made no secret of his desire to 
acquire more PC-24s.

“We were unable to buy more 
than six aircraft in the first 
round,” he says, “but I plan to 
place a double-digit order next 
time round.”

PlaneSense will take delivery 
of three aircraft in 2018, from 
total PC-24 output for the year of 
23 units. ■

CERTIFICATION KATE SARSFIELD LONDON

PC-24 starts to deliver on its promise
First “super-versatile” twinjet will be flown to US customer within weeks as market reaction augurs well for Swiss airframer

Orderbook for the $9 million type is expected to reopen in late 2018
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“We were unable to 
buy more than six 
aircraft, but I plan to 
place a double-digit 
order next time”
George Antoniadis 
Chief executive, PlaneSense



BUSINESS AVIATION

2-8 January 2018 | Flight International | 21flightglobal.com

Watch out ahead
Forecasts P22
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Dassault kills off 5X 
as it loses patience 
with Safran delays
Mounting challenges from Silvercrest engine development 
force French airframer’s hand, with focus shifting to new jet 

Faced with yet another delay to 
the development schedule for 

its Falcon 5X business jet, Das-
sault made a bold move in De-
cember to axe the ultra-wide-cab-
in aircraft, and end its 
increasingly fractured relation-
ship with Safran, whose troubled 
Silvercrest engine programme 
has been a major source of frus-
tration for the French airframer.

The 5X will now be replaced in 
Dassault’s four-strong line-up of 
high-end, twin- and trijet aircraft 
by a new Falcon. Scheduled to 
enter service in 2022, the yet-to-
be-named model will be powered 
by a variant of the Pratt & Whitney 
Canada PW800 series. The air-
framer already has a strong rela-
tionship with P&WC through the 
PW300-family engines powering 
the 7X, 8X and 2000LXS.

Aerospace analyst Brian Foley 
believes Dassault took a “calculat-
ed risk” selecting Safran – a new-
comer to the business aviation 
market – as the propulsion sup-
plier for the 5X, a risk which has 
proved costly and exasperating.

Delivery of the first 11,450lb-
thrust (51kN) Silvercrest was 
originally pegged for the end of 
2013, to match with the 5X’s 
flight-test schedule.

WAITING GAME
However, recurrent technical is-
sues with the turbofan’s develop-
ment forced Dassault to delay 
entry into service of the clean-
sheet twin from its target date of 
2017 to 2020. Using preliminary 
versions of the engine, the 5X 
made its first flight in July 2017, 
but Dassault’s hopes were dashed 
again in early October, when Sa-
fran announced that it had en-
countered new problems with the 
turbofan’s high-pressure compres-

Maiden sortie in July 2017 used preliminary versions of powerplant
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sor during ground and flight tests, 
further delaying 5X certification.

This was the final straw for 
Dassault, which has suffered sig-
nificant order cancellations for 
the 5X, due to the “slippage” – in-
cluding 12 in 2016 alone.

The frustration boiled over on 
14 December, with the airframer 
declaring: “Considering the mag-
nitude of the risks involved both 
on the technical and schedule as-
pects of the Silvercrest pro-
gramme, Dassault Aviation initi-
ates the termination process of 
the Silvercrest contract leading to 
the end of the 5X, and plans to 
start negotiations with Safran.”

Dassault had been counting on 
the 5X to jump-start sales of its 
Falcon jets which have been in de-
cline since 2014, due largely to the 
downturn in its traditional mar-
ketplaces such as Asia and the 
Middle East, and a bloated inven-
tory of pre-owned, large-cabin jets.

Speaking at its half-yearly re-
sults presentation on 26 July – the 
last time the company provided a 
market update – Dassault chief ex-
ecutive Éric Trappier said reviving 
Falcon sales is the company’s 
“number one priority”, as another 
dismal six months for orders saw 
the total backlog fall to 60 – repre-
senting about 15 months of pro-
duction at current rates – across 
the super-midsize 2000LXS, large-
cabin 900LX, long-range 7X and 
ultra-long-range 8X.

“Backlog has been declining, 
and book-to-bill has been below 
1.0 over the past three years de-
spite management’s prudent de-
cisions to slow down the rates of 
new aircraft production,” says 
aerospace analyst Rolland Vin-
cent. “The last solid year for Fal-
con sales was in 2014, when 90 
net new orders were booked.”

While it awaits a much-need-
ed recovery, Dassault hopes the 
new Falcon shows the market it 
is committed to enhancing its 
business jet product line. De-
spite the 5X’s demise, Trappier 
says “there is still a strong mar-
ket need for a brand-new, long-
range aircraft with a very large 
cabin”. 

The next Falcon will feature 
the same cross-section as the 5X, 
he adds, and a range of 5,500nm 
(10,200km) – 300nm longer than 
that of the 5X, which should ap-
peal to customers looking for 
longer-range missions including 
the US west coast to Europe and 
North Africa and Europe to 
southern Africa.

The 5,500nm range and 2.58m 
(102in)-wide cabin pitches the 
new Falcon against established 
brands including the Bombardier 
Global 5000 and 6000, as well as 
Gulfstream’s clean-sheet G500 
and G600. The pair – which are 
also powered by variants of the 
PW800 series – are slated for ser-
vice entry in the first and fourth 
quarter of 2018 respectively.  

Foley believes while the Silver-
crest troubles have been tough for 

Dassault, the fallout is unlikely to 
cause the airframer any lasting 
damage. “The market understands 
why the 5X was delayed and even-
tually cancelled, and will likely 
give Dassault a pass,” he says.

For Vincent, the new Falcon is 
an opportunity for the company 
to “close a sad chapter in its log 
book and move on to a new no-
menclature”, citing the 6X as a 
possible choice. Dassault can “re-
fresh its messages”, he adds, “and 
come to the market with an even 
better design that takes advantage 
of the last several years of techno-
logical advancements to bring ad-
ditional features on board”.

CIRCLING HAWKS
What does the future hold for the 
Silvercrest? While its remaining 
customer, Textron Aviation, says 
it is committed to the engine for 
its Hemisphere large-cabin busi-
ness jet – scheduled to begin 
flight testing in 2019 – Vincent 
believes its destiny depends on 
how quickly Safran can correct 
the current issues, and reassure 
the airframer that all is well.

“Textron Aviation, which ap-
pears to be at a fairly early stage 
in the engineering development 
of the Hemisphere, will presum-
ably be welcoming many a team 
from Safran in the weeks and 
months to follow, seeking to reas-
sure the OEM that matters are 
under control,” he says. “Other 
engine companies will be like 
hawks circling Wichita for the 
opportunity to displace Safran at 
Textron Aviation.” ■

“The last solid year
for Falcon sales was
in 2014, when 90
net new orders
were booked”
Rolland Vincent 
Aerospace analyst



Watch out ahead
If the past is any guide, the future is a mystery cloaked in uncertainty and dabbled with 
generous dollops of stealth coating – and that’s without seriously entertaining such 
not-impossible notions as global financial crisis or nuclear war. But short of calamity a few 
prospects seem likely; here we preview some of what the coming year may hold in store
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Antagonists join forces
 For 2018, Airbus faces a significant, and very 

much strategic, challenge: to integrate 
Bombardier’s CSeries programme into its line-
up. Airbus intends the 110-160-seat CSeries 
range to complement its larger A320 single-aisle 
family, following its surprise move in October 
2017 to acquire the programme.

That October surprise will see Airbus hold the 
controlling 50.01% share of a joint venture with 
Bombardier and the government of Quebec. 
With Airbus marketing power behind the 
CSeries, the deal – expected to close in the sec-
ond half of 2018 – could well give the pro-
gramme a badly needed sales boost.

But it will require of Airbus some marketing 
sleight of hand, not to mention some industrial 
realignment, as it has spent years denigrating 
the CSeries.

Indeed, Airbus has insisted that the A319neo, 
the smallest of its re-engined A320neo family, 
would all but eliminate the business case for the 
CSeries. In practice, the larger A321neo proved 
hugely popular and the A319neo sold poorly 
– meaning the aircraft was pushed down the 
Airbus priorities list, turning a planned mid-2016 
service entry into 2018 certification.

So, Airbus will now have to put faith in its fore-
casts that a 120-seat market exists – and start 
persuading customers of CSeries merits.

Airbus has more than marketing strategy on its 
plate, of course. Its crucial transition to A320neo 
production has been hampered by technical 
snags affecting engine supply, delaying deliver-
ies and holding up the effort to switch to all-
A320neo output. The airframer had originally 
aimed for a full transition to A320neo production 
in 2018. But this timeframe remains uncertain 

given that, at the end of November 2017, Airbus 
still had 427 conventional A320s in its backlog 
and re-engined variants were accounting for just 
30% of deliveries.

Production difficulties with the A320neo are, 
however, showing evidence of easing and the 
encouraging ramp-up of the A350 widebody will 
give the airframer cause for optimism after two 
demanding years.

Politics, though, looks like it will define 2018 
for the CSeries. Several years of CSeries indus-
trial, commercial and financial turmoil turned 
into an international incident in April 2017, when 
Boeing filed a petition against Bombardier with 

the US Department of Commerce, arguing that 
Bombardier took more than $4 billion in govern-
ment assistance – and then dumped CS100s at 
artificially low prices with a sale to Delta Air Lines 
in 2016.

Boeing vice-chairman Ray Conner went as far as 
to tell US officials in May 2017 that the sale threat-
ened the “commercial viability of the Max 7”, the 
smallest of Boeing’s re-engined 737 variants.

CLAIMS REBUTTED
Bombardier fiercely denies the accusations, say-
ing it complies with trade rules and arguing 
Boeing suffered no harm because it offers no 
competing product. Delta rallied to Bombardier, 
writing in regulatory filings that Boeing offered 
no aircraft in the same size category other than 
second-hand Embraer 190s. Canadian prime 
minister Justin Trudeau and UK prime minister 
Theresa May railed against the ruling, and 
Trudeau axed a planned purchase of Boeing 
F/A-18E/F Super Hornets.

Still, the Commerce Department has prelimi-
narily slapped 299% import taxes on the CSeries 
– a burden that, if implemented, would effec-
tively shut Bombardier out of the US market. The 
tariff question could be settled as soon as 1 
February, when the United States International 
Trade Commission is scheduled to decide if the 
Delta sale actually hurt Boeing.

If the commission finds no harm to Boeing, the 
tariffs disappear.

But regardless, Airbus has a challenge it has not 
known for many years now: to sustain sales with-
out the considerable influence of chief operating 
officer for customers – that is, head salesman – 
John Leahy. Leahy is set to step down and retire 
in 2018 and Airbus will want to ensure that the 
handover to successor Eric Schulz is seamless as 
far as any effect on its business is concerned. ■

A
irb

us

A320neo (left) and CSeries: 
just how solid is that line 
down the middle?

March 2017 and first flight for the A319neo, which seemed such a good idea back then

flightglobal.com24 | Flight International | 2-8 January 2018

A YEAR IN AEROSPACE
Forecasts



A YEAR IN AEROSPACE
Forecasts

Ro
lls

-R
oy

ce

 One thing is certain about the New Mid-
market Airplane (NMA): if Boeing decides 

to launch its first clean-sheet aircraft develop-
ment since the 787 in 2003, chief executive 
Dennis Muilenburg stated consistently 
throughout 2017 that the new aircraft would 
enter service in 2024 or 2025.

That means the launch decision probably 
comes in 2018 or early 2019, assuming a mini-
mum, five-year development and testing phase.

Boeing has tried to usher new products into 
service even faster than five years during the 
modern era, but with mixed results. The origi-
nal 777 entered service on time in June 1995 
about four and a half years after the launch an-
nouncement in October 1990. But the 787 en-
tered service seven years and five months after 
launch – three years and four months longer 
than Boeing planned.

Before the launch decision comes, Boeing 
has to make other judgements about the air-
craft. It is possible it will wait to select an engine 
supplier – or suppliers – after the launch an-
nouncement, but that strategically important 
selection usually comes before a customer de-
cides to place an order.

The familiar three players are already jockey-
ing for the coveted NMA selection. CFM 
International is determined to maintain joint 

Decision time for Boeing over NMA
venture member GE Aviation’s nearly exclusive 
grip on Boeing aircraft since the 777-300ER. Rolls-
Royce wants to extend its foothold in Boeing 
widebodies beyond the 787 by offering the 
Advance2 geared fan. Finally, Pratt & Whitney 
hopes to return to the widebody market with a 
second generation of its narrowbody-class 
geared turbofan.

In such a competition, the stakes involve win-
ning not just market share but, critically, strategic 
position. Boeing has forecast a market for 4,000-
5,000 aircraft in the NMA sector. But the larger 
prize for the NMA winner comes a few years after 
the light widebody is introduced, when Boeing 
starts working on the successor to the 737 Max.

The shape of the NMA supply chain also 
must be decided. Boeing is clearly shifting 
away from the extensive outsourcing and risk-
sharing that characterised the 787. The supplier 
selections for the 777X revealed a tilt inward, as 
the airframer decided to assemble the compos-
ite wing itself.

The NMA will offer a test of how far Boeing 
wants to push a new internal policy that favours 
keeping more work in-house. A key choice in 
2018 will be how much of the NMA’s avionics 
should be delegated, now that Boeing has stood 
up a new business unit charged with challenging 
the likes of Honeywell and Rockwell Collins.

Few details about ideas for the NMA are 
known. It will be a family of aircraft, not a single 
model. Typical seating capacity will range be-
tween 200 and 270. The range will be set for a 
maximum of about 5,000nm (9,260km). It will 
extensively use carbonfibre-based material in-
stead of metal, including a “fifth-generation” 
Boeing composite wing. Boeing has also hinted 
vaguely of a “hybrid” fuselage cross-section, 
suggesting a 767-style wide passenger cabin 
and a 737-style narrow cargo hold.

The goal is to place the NMA family between 
the top end of the 737 Max capacity and range 
and the low end of both metrics for the 787, 
while not stealing orders from either model. 
Many airlines have expressed a keen interest in 
such an aircraft, but only if Boeing can deliver it 
with economic performance closer to a 737-800 
(about 3.75 cents per available seat mile) than to 
a 777-300ER (about 4.22 cents per ASM).

It is up to Boeing now to plot a course for the 
NMA that delivers such performance while 
avoiding the development snags that proved so 
costly to the 787 programme. Boeing also has 
to be prepared for the inevitable Airbus re-
sponse. The European manufacturer has said it 
can build a longer version of the A321neo that 
matches or exceeds the NMA’s economics for 
one-third of the development cost.. ■

Rolls-Royce hopes to 
win place on wing 
beyond the 787
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Expectations 
loom large in 
China, Japan
A sian airframers should have a fruitful and 

productive 2018, if Mitsubishi Aircraft and 
Comac have their way. These two manufacturers 
have the region’s most closely watched pro-
grammes: the MRJ regional jet and the C919 
narrowbody.

The year will be a crucial one for Mitsubishi, 
which has delayed its schedule five times and 
can ill afford another push back. Its four 
 flight-test aircraft have so far accumulated 
about 1,500h: halfway through the estimated 
2,500-3,000h the programme requires for type 
certification.

The year will see the Japanese airframer push 
to complete all tests that were set up before its 
January 2017 decision to change the design of 
its avionics bay to comply with certification re-
quirements. Major trials include special runway 
tests, extreme environments, as well as high-
altitude testing, all to be done in the USA.

An additional flight-test aircraft with the incor-
porated design changes should join the flight-
test campaign in the second half of the year. This 
jet will be used for assessments associated with 
its wiring, such as lightning and high-intensity 
radio-frequency tests.

The target is to deliver the first aircraft to 
launch customer All Nippon Airways by mid-
2020. With this, the internal target is for the pro-
gramme to be type certificated some time in 
2019.

The coming year could also see Mitsubishi 

suffer a blow to its orderbook. Eastern Air Lines 
could cancel its firm order for 20 MRJ90s, as well 
as purchase rights for an additional 20 aircraft, 
following its acquisition by luxury private charter 
operator Swift Air in 2017. Swift Air has offered 
no indication of taking over the order, and has 

largely based its business on the Boeing 737.
Another client, Air Mandalay, has a firm order 

for six aircraft, but also seems to be on rocky 
ground, having ceased and restarted operations 
several times in the recent years. Overall, 
Mitsubishi has firm orders for 233 aircraft from 
seven customers, and an order win in 2018 
would do well to boost confidence in the pro-
gramme, not to mention staff morale.

FLIGHT TEST BOOST
For China’s Comac, 2018 will bring fresh mo-
mentum to its C919 flight test campaign, after a 
second prototype took to the air for the first time 
on 17 December. Aircraft FTA-2 completed a 2h 
debut from Shanghai Pudong International air-
port. The coming months should also see aircraft 
103 and 104 complete final assembly and join 
the flight-test fleet.

The first prototype, aircraft 101, which made 
its maiden sortie in May 2017, has been trans-
ferred to Xian and should clock good mileage in 
2018. The focus will be on testing the jet’s func-
tionality and landing gear. Aircraft 102 will mean-
while be used for testing the CFM International 
Leap-1C engines, the auxiliary power unit and 
the fuel system, as well as extreme weather trials.

Comac will use six flight-test jets and conduct 
trials across three sites in China: Dongying, 
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MRJ regional jet should enter service with launch user All Nippon Airways by mid-2020

Comac faces a crucial year, 
with a tight timeframe to 
bring the C919 into service
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Shanghai and Xian. The target is to complete all 
tests within 4,200h and for the aircraft to be cer-
tificated and enter into commercial service some 
time in 2020-2021.

Comac faces a crucial year in 2018, then, as it 
needs to quickly roll out its flight-test aircraft and 
get them into work fast. Issues will no doubt sur-
face along the way, and fixes will be necessary, 
as proven by its ARJ21 regional jet experience. 
Comac will also strive to progress in the certifica-
tion process with the European Aviation Safety 
Agency, possibly with heavy reliance on foreign 
experts, as well as its Western suppliers.

C919 launch customer China Eastern Airlines 
could also take a more active role in the aircraft’s 
development and, critically, make known air-
lines’ expectations of a modern narrowbody. 
Chinese carriers have long been accustomed to 
the reliability of Western-built jets – the idea of a 
home-grown product is attractive as long as it 
does not drag them down in a highly competi-
tive market.

Comac has already received 730 commit-
ments for the C919 from 27 customers; this or-
derbook could strengthen in 2018. The figure 
underlines the government’s strong support for 
the programme, and China’s aerospace ambi-
tions, but should be treated with caution since 
real money has yet to change hands. ■

T he business aviation industry has a very 
busy year ahead, with a raft of new, hugely 

anticipated aircraft programmes set to enter 
service after largely trouble-free and punctual 
certification campaigns.

Newcomers include the first jet from Swiss 
turboprop maker Pilatus; the PC-24 received 
European Aviation Safety Agency and US 
Federal Aviation Administration certification 
on 8 December 2017. Other notable newcom-
ers are Textron Aviation’s super-midsize Cessna 
Citation Longitude and Gulfstream’s clean-
sheet, super-large-cabin, long-range G500 and 
G600, which are earmarked for entry into ser-
vice at opposite ends of 2018 respectively. 
And, late in 2018, Bombardier’s flagship ultra-
long-range Global 7000 should enter service.

Aerospace analyst Rolland Vincent believes 
the arrival of these new entrants will affect the 
market in three ways. First, as a stimulant to 
sales: “Buyers who had self-selected to be on 
the sidelines pending certification and entry 
into service will have a plethora of choice of 
in-production new models,” he points out.

Next, the research and development invest-
ments that have been made in these high-cost 
programmes – and that have been affecting 
the financial performance of the manufacturers 
and their key suppliers – will now begin to gen-
erate long-anticipated cash flows.

COMPETION HEATS UP
Finally, he says, the new players will begin to 
affect market share across the board, particu-
larly in the crowded lower half of the business 
aircraft sector, where competition is more 
acute. As a new entrant in the light jet space, 
the clean-sheet PC-24 will be a big hit, says 
Vincent, successfully taking on established 
players such as the Bombardier Learjet 70/75, 

New jets invigorate market
the Citation CJ4 and Embraer’s Phenom 300.

The Longitude will battle for a slice of the high-
ly contested super-midsize segment with the 
market-leading Bombardier Challenger 350 and 
Gulfstream G280. He expects it will also spur 
many customers operating Textron Aviation’s 
midsize XLS, Sovereign and late-model Hawker 
jets to consider upgrading to their new larger, 
longer-range stablemate. The battle to take 
share across these segments will be reflected in 
“very aggressive pricing from the OEMs as they 
each try to protect their customer bases”.

New aircraft entrants are not the only ones 
with key milestones to come in 2018. A clutch 
of programmes are also set to clear major pro-
gramme hurdles over the coming 12 months.

Italian manufacturer Tecnam will be hoping 
to secure certification of its P2012 Traveller in 
the fourth quarter. The aircraft is designed to 
fill a gap in the six- to 11-seat Part-23 piston 
twin-engined market segment where no new 
designs have been introduced for more than 
40 years. Launch customer and programme 
partner Cape Air is scheduled to take delivery 
of 20 aircraft in January 2019 from an order for 
100 examples. These will replace its fleet of 
Cessna 402s and Britten-Norman BN-2 
Islanders.

Textron is set to fly its Denali single-engined 
turboprop in 2018. The six-passenger aircraft is 
Cessna’s challenger to the top-selling pressur-
ised turboprop single, the Pilatus PC-12NG, and 
will be powered by GE Aviation’s in-develop-
ment advanced turboprop engine. Pratt & 
Whitney Canada may also finally launch its next-
generation turboprop, as a competitive re-
sponse to GE’s offering and as a replacement for 
the most powerful versions of its venerable, mar-
ket-dominating PT6 family, which drives the PC-
12NG and a host of other platforms. ■
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Textron’s super-midsize Cessna Citation Longitude is due to enter service in early 2018
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 Emirates may be providing life support for 
the Airbus A380, but revitalising the manu-

facturer’s flagship programme will depend on 
winning more orders beyond the Gulf carrier.

The Dubai-based airline took delivery of its 
100th A380 in November 2017 and has or-
dered a total of 142 aircraft. Emirates has said 
it is interested in placing further orders for the 
superjumbo, but the carrier is virtually the only 
one sustaining the production line.

A380 launch operator Singapore Airlines de-
cided to retire four of its aircraft and replace 
them with newly delivered units – rather than 
grow its 19-strong A380 fleet. Qantas – which 
has 12 A380s in service – appears set not to take 
any of its remaining eight orders. Furthermore, 

Jumbo-sized 
headache on 
A380, 747-8
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Pressure rising for bigger turboprop
Could 2018 be the year that ATR moves from 

talk to action on its well-documented desire 
to develop a new, larger aircraft? ATR parent 
Leonardo – the Italian aerospace group jointly 
owns the Toulouse-based turboprop manufacturer 
with Airbus – has talked for several years about its 
ambition to develop a new model that takes ca-
pacity from around 70 to 90 or 100 seats.

Airbus has been more cautious about launch-
ing a clean-sheet design and instead proposed a 
more gradual evolution of the existing ATR 
42/72 series.

The differences in the two shareholders’ ambi-
tions have been vivid. Leonardo’s previous chief 
executive, Mauro Moretti, who departed in March 
2017, had threatened to go ahead with plans for a 
100-seat turboprop – that could be used for both 
civil and military operations – either on its own or 
with another partner outside ATR.

However, under the new leadership of 
Alessandro Profumo, Leonardo appears to have 
toned down its call for a new programme; the 
group noted at the Dubai air show last 
November that while a next-generation turbo-
prop is “an interesting project”, it “could not 
afford the investment” on its own without sacri-
ficing other business areas.

Market reality may also mitigate against a new 
programme. Early in 2017, ATR chief executive 
Christian Scherer told FlightGlobal there was “in-

finite life” left in the existing aircraft family, and 
that ATR commands 85% of a market for around 
100 aircraft per year, with the Bombardier Q400 
being its only Western-built contender.

But is the market moving? Pratt & Whitney 
Canada is making progress with the develop-
ment of a new-generation engine for a potential 
future turboprop specifically designed for the 
regional market, capable of powering aircraft 
with 90-100 seats and targeted for service entry 
in 2023-2025.

SENDING SIGNALS
And operators are calling for new equipment, 
too. At a European Regions Airline Association 
event in October 2017, Stein Nilsen, chief execu-
tive of Norwegian regional carrier Widerøe – 
which is set to become the Embraer E2 regional 
jet’s launch operator in April – said he is “sending 
signals” to Embraer regarding a new turboprop’s 
development. “There is small pressure,” he says, 
because Widerøe is set to undergo “major 
change” between 2025 and 2030 as a large part 
of its Dash 8/Q-series turboprop fleet will require 
replacement.

Widerøe’s interest is not out of the blue. 
Throughout 2017 Embraer made noises that it is 
evaluating a potential return to the turboprop 
market, going as far as declaring itself to be 
“very interested” in a segment in which existing 

contenders fly technology that is “decades old”. 
The Brazilian manufacturer in September held an 
airline advisory board meeting in Amsterdam to 
gauge operators’ views on a potential new tur-
boprop and reportedly found them enthusiastic.

However interested Embraer may be, though, 
it mirrors ATR, Airbus and Leonardo in caution. 
At the 2017 Dubai air show, commercial aviation 
chief executive John Slattery confirmed that 
Embraer’s top priority through 2021 is to bring 
into service the re-engined and re-winged E2 
family. Launching a further programme “would 
be a lot for a company of our size,” he adds.

At ATR, Scherer believes there is no room for 
more than two manufacturers in a regional tur-
boprop market of only around 100 aircraft a year. 
He says he finds Embraer’s interest “extremely 
encouraging” but adds: “Launching a brand-
new programme for less than 50 airplanes a year 
is a pretty damn risky proposition.”

Perhaps. But it is worth noting that ATR is in-
terested in a corporate restructure, to make itself 
into a limited liability company that would have 
management flexibility and financing options – 
and give it a legal framework to accept new in-
vestors.

Said Scherer at the Dubai air show: “We do 
want to run a normal business at the pace of a 
normal business. That’s what I’m proposing to 
our shareholders should happen with ATR.” ■

100 is nice, but 700 would be better
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Qantas chief executive Alan Joyce made his view 
clear on Airbus’s A380 development studies, in-
cluding the A380plus: “I think it would take a very 
drunken night for me to order that.”

IAG chief executive Willie Walsh and his 
counterpart at Lufthansa, Carsten Spohr, have 
praised the A380 and said that customers 
“love” the aircraft. But the two chief executives 
– which also represent the two largest Boeing 
747 operators, British Airways and Lufthansa 
– have shown no interest in ordering more 
A380s.

Citing an “outrageous” price tag for the air-
craft, Walsh said in 2017 that IAG would rather 
consider sourcing second-hand A380s to add 
to BA’s 12-strong fleet.

That airlines, which already operate the A380 
and know its performance, seem to be unwilling 
to order more – with the exception of Emirates 
– is perhaps particularly painful for Airbus.

Joyce acknowledges there are certain mar-
kets where “you can fill an A380”. But he ar-
gues new-generation twinjets provide greater 
efficiency, allow year-round frequencies on less-
dense routes, and, crucially, reduce risk. “We 
could fly two 787s [together] with two sets of 
pilots and two take-offs and landings, and it is 

cheaper to do that than an A380 flying the 
same route – the economics of the new tech-
nology are that much better.”

Walsh has said the A380 is an “inflexible” air-
craft because its size limits it to trunk routes, 
while smaller types can be more easily deployed 
across an airline network in response to demand 
fluctuations.

Airbus is defiant and suggests the A380’s 
time – the aircraft entered service just before 
the financial crisis – is yet to come. Chief execu-
tive Tom Enders said during the delivery cer-
emony for Emirates’ 100th example: “I am 
convinced we will still produce A380s 10 years 
from now” – and that Airbus is making efforts 
“to keep the aircraft competitive for 2030 and 
beyond”.

Enders also sees a “strong base” for fleet 
growth in Southeast Asia and “additional poten-
tial” in China. In 2017, Airbus China president 
Eric Chen foresaw room for the China-based 
A380-fleet to grow to 60-100 aircraft by 2022. 
But 10 years after its service entry, there are just 
a handful of A380s in the country, operated by a 
local carrier, China Southern Airlines.

Meanwhile, Boeing dropped in 2017 the very 
large aircraft category – with models with 400 

seats or more – from its long-term market fore-
cast. Flight Flights Analyzer shows its  747-8 
backlog comprises 12 freighters and one VIP 
version of the passenger-carrying 747-8I. The 
last 747-8I on order from an airline was delivered 
to Korean Air in 2017. ■
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ATR’s existing 
line-up is not 

flying off into the 
sunset – just yet

Boeing no longer forecasts 
the market for very large 
aircraft such as the 747-8
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Airlines see brighter skies
W hile it may have been the sharp and unex-

pected fall in fuel prices that helped drive 
the improved fortunes for airlines since 2015, it is 
old-fashioned economic growth that is helping 
to sustain it.

That proved stronger than most dared hope 
in 2017, given the political uncertainties that 
existed – and indeed remain – and drove strong 
air travel demand. By the summer, airlines, nota-
bly in Europe, were confident enough to raise 
their expectations for the year.

It means IATA now projects that collective 
airline profits will nearly match previous year 
levels at $34.5 billion for 2017 and that the in-
dustry is well placed to pocket a record high net 
profit of $38.4 billion in 2018.

Underpinning that growth are full aircraft – 
load factors have been rising for eight years, to 
81.4% – and both fare and fleet discipline; yields 
look to have stopped falling in 2017 and IATA 
expects a modest 3% increase in passenger 
yields for 2018.

Meanwhile, says IATA chief economist Brian 
Pearce: “There are lots of aircraft in the order-
books but at the moment demand is strong 
enough to soak them up and capacity is being 
added at a rate that is lower than the rate of de-
mand, so load factors are going up.”

Similar calculations are working in favour of 
air cargo. IATA director general Alexandre de 
Juniac notes: “We had a very difficult environ-
ment [for air cargo] but we have recovered [in 
2017] with very good figures; capacity increased 
by less than 4% and the demand by 9%. So, for 
once, the cargo business will be profitable in 
many airlines, which has not been the case.”

However, IATA expects unit costs to rise by 
4.3% in 2018, outstripping a 3.5% increase in 
unit revenues – and that should pull operating 
margins down to 8.1% and net margins to 4.7%, 
below the levels of 2015 and 2016. Fuel is a big 
part of that equation: IATA’s 2018 forecast is 
based on a near 11% rise in average oil prices, 
to around $60 per barrel for Brent crude.

Labour costs, too, have been rising and IATA 
expects these to account for more than 30% of 
airline expenditure in 2018 – more than fuel, 
which will be just below one-fifth of total costs.

“In past cycles airlines have ended up paying 
too much to their workforce, locking themselves 
into a cost structure that is too high for the sub-
sequent period of weaker economic growth. So 
that’s the worry, though I think at the moment it 
hasn’t got to that stage,” says Pearce. “Indeed, 
there are some signs some of the pay pressures 
eased in the third quarter.” ■

Safety in aviation has been so good – and 
improving – over the last decade that the 

simple forecasting solution would be to predict 
that this welcome trend will continue. There 
are, however, reasons for suggesting this may 
not happen.

As of mid-December, 2017 was set to be 
another year free of fatal passenger jet acci-
dents, making plausible the holy grail of zero 
fatal accidents as a status quo – an actual 
achievement in 2015 if only passenger jet ac-
cidents, as opposed to deliberate incidents, 
are considered.

But safety performance did not become this 
good by chance. Contributory factors over the 
years have included the development of far 
more advanced and reliable technology, and 
hugely improved safety awareness at all levels 
in airlines. Today, some regions still remain saf-
er than others, but everywhere there is gradual 
improvement.

The risk is that airline safety performance is 
now so good that national aviation authorities 
may be expected by cash-strapped govern-
ments to harvest the “safety dividend” by cut-
ting oversight costs. There are those in the 
industry who warn that the move towards “per-
formance-based regulation” policies in some 
of the more mature aviation nations is being 
used to make the industry more self-regulat-
ing, enabling a reduction in independent over-
sight and regulatory enforcement.

If that were to happen, the standards the in-
dustry enjoys today might be sacrificed. In other 
fields such as finance the world has learned in 

A safe bet?
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the past decade that depending to too great a 
degree on self-regulation is not wise.

Security forecasting is more difficult because 
the threats are constantly changing, even as 
the air-travel-specific technical solutions seem 
to be improving. Yet some of the truths about 
safety also hold good for security. The year 
2017 did not contain a significant security 
event at the time this forecast went to press, 
but a year is a short time.

It was only in April 2016 that the industry suf-
fered the terrorist attack on Brussels Zaventem 
airport terminal that killed 32 people, and 
October 2015 when the Russian MetroJet 
Airbus A321 was blown out of the sky over 
Sinai, in Egypt.

The MetroJet sabotage event was a wake-
up call for the need for recurrent security 
checks on airport employees with airside jobs, 
just as the late-November terrorist attack on a 
mosque in northern Sinai is a confirmation that 
specific regions are at particular risk, and pre-
cise intelligence about where risks are highest 
needs to be shared internationally and resourc-
es deployed accordingly.

As for developments in the security environ-
ment, recent international history is instructive. 
The bomb attack at Brussels Zaventem air ter-
minal coincided with an attack on the city’s 
Maalbeek metro station, serving as a reminder 
that all places where people gather are poten-
tial terrorist targets.

It would be unwise, however, for the air 
transport industry to assume that the terrorist 
focus is shifting away from aviation, because a 
passenger-filled airliner is still the ultimate 
prestige target for terrorists. Complacency re-
sulting from a year’s apparent success is a dan-
ger in itself. ■
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Defence eyes 
budget boost 

 Defence contractors had geared for a robust 
2017, hoping the arrival of US President 

Donald Trump would usher in an unprecedented 
budget. But when Trump’s budget arrived, its 
contents looked much like his predecessor’s.

With most of his cabinet positions and ap-
pointments filled by the end of his first year in 
office – although a revolving door of members 
threatens every day to shake up that tenuous 
stability – defence contractors may expect a 
heftier fiscal year 2019 budget.

A year ago, the aerospace industry and de-
fence industrial base in Washington DC were 
quaking with fear that each Trump tweet would 
send stocks spiralling. Today, defence giants on 
the other side of the Potomac seem to have 
learned how to placate the tempestuous leader. 
The most blatant example of pacifying the presi-
dent came in a Lockheed Martin announcement 
following the F-35 low-rate initial production lot 
10 contract, with the company stating: 
“President Trump’s personal involvement in the 
F-35 fighter programme accelerated the nego-
tiations and sharpened our focus on driving 
down the price.” But even under the Obama 
administration, the government and Lockheed 
projected the cost per jet would decrease as 
production increased.

Just as the F-35 programme was once ma-
ligned by Trump’s tweets but earned his confi-
dence over the past year, the president made a 
striking turnaround on Boeing’s Air Force One 
recapitalisation. Boeing chief executive Dennis 
Muilenburg appears to have quelled the presi-
dent’s ire over the contract, which Trump once 
threatened to cancel.

But while the US defence industry has learned 
how to play Trump in his own deal-making game, 
its improved strategy does not predict calm wa-
ters for the Pentagon’s top acquisition pro-
grammes. Significant work lies ahead on the F-35 
and Boeing’s KC-46A tanker, while the fate of the 
Joint Surveillance Target Attack Radar System 

(JSTARS) recapitalisation remains in limbo.
Development delays threaten Lockheed’s 

F-35 programme, as the US Air Force considers 
whether to keep a subset of the Lightning II fleet 
in the Block 2B software configuration, rather 
than bring them to the combat-rated standard. 
The Joint Programme Office floated the idea 
recently as an option to save money on modifi-
cation bills for the coming production ramp-up.

The KC-46A is heading toward its delivery 
milestone in 2018, though a cloud continues to 
hang over the programme’s progress after the 
USAF disclosed three major deficiencies on the 
aircraft. Boeing has since solved two of these, 
but the company is still evaluating how often the 
KC-46A’s boom scrapes receiver aircraft com-
pared to legacy tankers. In early December, 
Boeing celebrated the inaugural flight of the first 
aircraft the company will deliver to the USAF as 
part of the initial batch of 18 tankers.

As the next-generation tanker takes flight 
from Boeing’s Seattle facility, the USAF’s JSTARS 
recapitalisation may never get off the ground. 
The $6.9 billion replacement programme has 
limped along in fits and starts, but over the past 
year the service appears to have shot down a 
business jet concept in favour of an alternative 
platform that could operate in a contested envi-
ronment.

Instead, the air force is examining a range of 
capabilities to provide “non-traditional ground 
moving target indicator” (GMTI) capability 
against small vehicles, the air force’s head of air 
combat command said in Autumn 2017.

The USAF and US Navy are also discussing 
how their platforms communicate and share in-
formation, but the commander would not say 
whether the USAF could share the Boeing P-8 
maritime patrol aircraft’s GMTI capability. With 
ample protection in Congress for the JSTARS 
mission, an interim recapitalisation could 
emerge before the air force develops a new con-
cept that would work in contested airspace. ■
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High-profile security remains 
standard at Brussels Zaventem

Is your F-35 combat-rated yet?
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Trio of types 
spinning up
For helicopter manufacturers, the year 2018 

looks to be one of transition. While no new 
models are due to enter service, the majority of 
certification testing on three clean-sheet aircraft 
– each bringing something different to their seg-
ment – will be wrapped up.

Airbus Helicopters will be anxious to achieve 
a smooth transition to serial production on the 
H160. This will provide a stern test of the manu-
facturer’s new industrial model, a test which 
Airbus – after the financial and reputational dam-
age inflicted by the fatal H225 crash in 2016 – 
cannot afford to fail.

Bell Helicopter, meanwhile, is still seeking to 
get its 525 Relentless back on track after a fatal 
crash in testing during July 2016. Aside from the 
challenge of certification, it must prove to the 
wider market that fly-by-wire controls bring tan-
gible benefits to commercial operators: a must-
have, rather than a nice-to-have, if you like.

Leonardo Helicopters must carve out a niche 
for the AW609 civil tiltrotor as it attempts to gain 
a head-start in the fledgling segment. In terms 
of the relative likelihood of a positive outcome, 
the alphabet probably provides a guide to the 
likely success of each manufacturer: Airbus, then 
Bell, then Leonardo. That is not to say all cannot 
make a go of their programmes, but probability 
sometimes favours the more conventional.

So while this forecast is largely a prediction 
that the status quo will be maintained over the 
next 12 months – sales, too, will show little posi-
tive change – there will be plenty going on in 
the background to make 2019 a more interest-
ing year. ■
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ESA feels a need for speed 

 Unmanned air vehicles have been a growing 
requirement in both the military and com-

mercial sectors for many years now, and 2018 is 
likely to be no different.

On the military side, new capabilities are ac-
tively sought by many nations. Australia is ap-
proaching the UAV challenge from a number of 
angles. The Royal Australian Navy’s Project Sea 
129 Phase 5 is looking to acquire a tactical UAV 
for offshore patrol vessels and frigates, which 
aircraft manufacturers are actively pursuing. 
Austria’s Schiebel has already provided its 
Camcopter rotary-wing UAV for an assessment 
by the service.

The Royal Australian Air Force, meanwhile, is 
acquiring both high- and medium-altitude sys-
tems under separate initiatives.

The German navy is also seeking ship-based 
UAVs under a number of initiatives, with rotary-
wing UAV manufacturers again pitching their 
wares to the Berlin government. The Camcopter 
is on the list, with Schiebel working with German 
industrial partner Diehl.

India, meanwhile, remains a promising market 
for unmanned technology following its entry into 
the Missile Technology Control Regime in 2016, 
and New Delhi has a long list of unmanned ca-
pabilities that it seeks to acquire. A push from 

Unmanned systems sector 
aims for eased restrictions

the Modi government is also helping in this mar-
ket, as foreign manufacturers are encouraged to 
transfer technology through the “Make in India” 
initiative. Indeed, several manufacturers have 
signed agreements to develop technology 
alongside Indian industry, and it is likely that 
these will manifest further in 2018, with more 
teaming arrangement signings possible.

CHINA ASCENDANT
China is also rapidly developing its UAV offerings 
– many of which appear to be derivatives of US 
and Israeli designs – which are being touted as 
alternatives for regions such as the Middle East 
that may be limited in what they can import from 
the more traditional UAV manufacturers.

In terms of new capabilities, General Atomics 
Aeronautical Systems is pushing forward with 
certification testing of its SkyGuardian UAV that 
is expected to fly in national airspace alongside 
manned aircraft, with more milestones likely over 
the coming year.

Unmanned combat air vehicle developments, 
meanwhile, were once the buzzword of UAV pro-
grammes, but these have been relatively quiet in 
terms of progress as of late, so there may be a 
push to further efforts such as the BAE Systems 
Taranis, pan-European Neuron, and Anglo-
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Airbus needs a smooth 
move into H160 production

Half-incinerated, IXV proved Europe’s 
mastery of hypersonic flight control
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It is too early to talk about London-Sydney in 
2h, but point-to-point flight at  hypersonic 

speed, or at least the technical underpinnings 
for it, may be on the horizon. The European 
Space Agency (ESA) has for  several years 
made clear its intention to  develop the ability 
to bring payloads home safely from orbit, and 
is now putting up the money to develop a 
spaceplane – to fly from 2021.

After signing on as prime contractor at the 
end of November 2017, development work in 
2018 will be urgent, to prepare for a critical 
design review in 2019.

Thales Alenia Space chief executive Donato 
Amoroso says the reusable Space Rider project 
“represents a major step forward in our re-en-
try vehicle road map… paving the way to larg-
er and more challenging applications, 
including reusable stages, point-to-point 
flights and even space tourism”.

Space Rider will be a fully autonomous lift-
ing-body craft based closely on ESA’s TAS-built 
IXV (Intermediate eXperimental Vehicle), which 
made a perfect sub-orbital flight from a Vega 
launch in 2015, proving exotic control and 
heat-shielding technologies.

That vehicle – shown post-flight at the 2015 
Paris air show (left) – turns out to have been the 
prototype for Space Rider, which will reach orbit 
on the bigger Vega C vehicle, now in develop-
ment in Italy by Avio, for service from 2020. As 
co-contractor on Space Rider, Avio is also devel-
oping a disposable control module for the 
spaceplane, based on an iteration of Vega’s 
AVUM restartable upper stage.

The total mass of Space Rider, including a 
payload of up to 800kg (1,760lb), will be 3t, and 
the craft will be able to spend two months in or-
bit, providing unrivalled access to microgravity 
and space conditions to test sensors or payload 
technologies, or carry out scientific research. 
Unlike the US Air Force’s larger – and top-secret 
– Boeing X-37 autonomous mini-spaceplane, 
Space Rider will be available principally to com-
mercial customers.

ESA’s Vega and Space Rider development 
programmes manager Giorgio Tumino says the 
agency has had interest from pharmaceutical 
companies, which see the flights as a way not 
only to study chemistry in microgravity but to 
bring their payloads home gently.

To that end, where IXV’s flight ended with a 

French Future Combat Air System over the next 
year or so.

Notably, a 12-month interim phase of the lat-
ter is due to end soon, so it is expected that 
more work – likely demonstrator builds – in sup-
port of that will be contracted by the respective 
governments at some point in the near future.

On the commercial side, the industry is boom-

ing, with different applications for the technol-
ogy constantly arising. The main challenge is the 
regulatory restrictions imposed on the use of 
UAVs in support of commercial operations, al-
though progress has been made – for example 
in the USA, where the Part 107 ruling that was 
introduced in 2016 has permitted more opera-
tions of this type.

Coming next is the introduction of beyond-
line-of-sight authorisations, which is what indus-
try is crying out for to take commercial 
operations a step further. There are several ef-
forts under way to prove that this type of flight is 
both feasible and safe, so it is expected that this 
work will continue through 2018 with the goal of 
gaining such authorisations. ■
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splash-down, Space Rider will land on the 
ground. Tumino says the choice between 
wheels or skids, to land on a runway or “pre-
pared terrain”, is still open. Work done on re-
turn to ground by Lockheed Martin in the UK 
has considered mid-air recovery, but while that 
has not been ruled out, says Tumino, it is no 
longer in the “baseline”.

Each Space Rider vehicle will be re-flyable 
up to five times; like IXV, they will be protect-
ed from the heat of re-entry by a combination 
of permanent shields and refurbishable abla-
tive coatings, that burn away in the heat of 
hitting the atmosphere at a stunning Mach 25 
or 26.

One aspect of Space Rider that deserves 
special note is the price. The target all-in mis-
sion cost of €40 million ($47 million) is, at 
€50,000/kg of payload, “cheaper than getting 
to space today”, says Tumino.

So, if all goes to plan – and it should be 
stressed that IXV was a flawless curtain-raiser 
– Europe’s mastery of hypersonic heat and 
flight control looks like a gateway to those 
“larger and more challenging applications” 
alluded to by Amoroso. ■

Schiebel is pitching its Camcopter 
for a German navy requirement
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Antisocial action
False “take cover” alarms 
by the youth of London now 

appear to have 
entirely 
superseded all 
other forms of 

amusement. Fortunately 
our London magistrates do 
not appear to have any 
particularly sympathetic 
leaning towards this latest 
form of hooligan recreation.

Me 109G in Russia
It appears that the 
Messerschmitt Me 109G is 

gradually coming 
into wider 
employment. It 
was stated 

recently that some of the 
Luftwaffe squadrons 
operating on the Southern 
sector of the Russian front 
under General Richthofen 
are equipped with this type.

Apollo flight
The second major launching 
of 1968 for NASA, following 

the Surveyor 
launch planned 
for January 7, is 
to be the flight of 

an unmanned Apollo 
spacecraft, to be put into 
Earth orbit on January 17.

Defensive posture
Kuwait and Saudi Arabia are 
spending billions of dollars 

expanding their 
ground-based 
air-defence 
capabilities in 

response to renewed 
regional threats from Iraq and 
Iran. The main beneficiary 
has been Raytheon, which 
has received orders valued at 
around $1.5 billion for its 
Patriot air-defence missile 
system.
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Over and out... 
Duncan Simpson
We were saddened to learn of 
the passing of legendary Hawker 
Siddeley test pilot Duncan 
Simpson at the age of 89. 

Simpson spent 24 years with 
Hawker, from 1954 until its 
merger into British Aerospace, 
joining after training as a 
designer at de Havilland and 
then flying with the Royal Air 
Force on early transonic types.

Recruited by Hawker 
Siddeley chief test pilot Neville 
Duke, Simpson played a key 
role in the development of the 
Harrier, before becoming the 
company’s chief test pilot in 
1970. He was first to fly the 
Hawk in 1974, demonstrating it 
at Farnborough that year, and, 
two years later, delivering the 
first example to the RAF.

After retiring he worked for 
the Society of British Aerospace 
Companies and was a regular on 
the lecture circuit, his 
distinctive whisper the legacy of 
an operation on a broken neck 
sustained after an ejection.

Kingdom dumb
Some of social media’s more 
sensitive souls took to Twitter to 
whine at Birdseed’s cheeky 
recent royal engagement advert. 

After Prince Harry revealed 
his betrothal, BA ran a photo of 
teary-eyed women alongside the 
caption: “That’s it girls – he’s 
taken.”

lies not with BA or Heathrow, 
but Pope Julius I.

Julius preceded powered 
flight by 1,500 years but he is 
credited with fixing the date of 
the Nativity on 25 December.

There’s no evidence that this 
date is close to the mark, and it 
was probably influenced by the 
passing solstice, but the choice 
has condemned millions of 
passengers in the northern 
hemisphere to take part in 
ghastly annual rites involving 
passports and in-laws.

You’d think that one of the 
benefits of “taking back control” 
post Brexit would be the chance 
for Brits to tell the Church of 
Rome that we’re not accepting 
this 25 December foolishness 
any more. But since King Henry 
VIII didn’t seize that 
opportunity in 1534, don’t hold 
out much hope of Yuletide 
shifting to a balmier week.

Alan’s Joyce
Eric Schulz, John Leahy’s 
successor as Airbus sales 
supremo, may need to revise 
any still upbeat forecasts for the 
A380 after Qantas boss Alan 
Joyce noted that he would have 
to be “drunk” to order any more. 

“Another glass of this 
exceptional Bordeaux, Alan?”

“Now go find another 
kingdom with a prince still 
single,” it added, listing the BA 
destinations of Bangkok, Dubai, 
and Luxembourg.

The advert stirred cries of 
sexism on Twitter, although BA 
was let off the hook over a bang-
to-rights sin of ignorance.

Because while Thailand is a 
kingdom, Dubai and 
Luxembourg are not. Dubai is an 
emirate, ruled by an emir. As for 
Luxembourg, it’s very famously 
the world’s only grand duchy, 
ruled by a grand duke.

Perhaps BA was struggling to 
think of other kingdoms on its 
network, in which case we 
could suggest Bahrain, Belgium, 
Jordan – or Spain, home to BA’s 
parent IAG since its own 
fairytale marriage to Iberia.

Julius freezer
Meanwhile, irate passengers 
piled shovelfuls of blame on 
Birdseed after a pre-Christmas 
sprinkling of snow upset the 
delicate balance that keeps 
Heathrow from collapsing into a 
miserable heaving mass of fed-
up humanity on winter days.

The root cause of such 
mayhem is the pressure to travel 
in the most transport-unfriendly 
season of the year, and blame 

Hawk eyes: test pilot extraordinaire Simpson as a judge 
at Farnborough air show in the late 1980s.
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CAPACITY

A380 is godsend for airports
In your article: 
“Joyce to avoid 
A380 hangover by 
abstaining from fur-
ther order” (Flight 
International, 5-12 
December 2017): 
Qantas chief 
 executive Alan 
Joyce is quoted as 
follows: “We could fly two 787s [together] with two sets of pi-
lots and two take-offs and landings, and it is cheaper to do that 
than an A380 flying the same route.” 

Is he prepared to say that to the householder whose house 
is levelled to make way for a third runway at London Heathrow 
airport to accommodate his extra 787?  

I am unashamedly an A380 fan. Not for sentiment, but pre-
cisely because it makes maximum use of congested airport 
slots. When viewed in that light, the A380 is an economic as-
set. People who will lose their homes due to statistical eco-
nomic arguments such as Joyce’s will have their houses 
compensated, but not their homes and retirement dreams.

The reason for the A380 still stands. I for one look for the 
A380 in schedules; not just for comfort, but thinking of the ef-
fects of my convenience on others. 
Reverend Craig Smith
Gorton, Manchester, UK

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.

Advert distorts 
pilots’ salaries

not remain in the UK post-Brexit. 
A long career in the aerospace 
and high-tech industries taught 
me that in taking any decision we 
should be aware of all risks as 
well as all opportunities.

Ignoring evidence because it is 
inconvenient is not at all a good 
way to proceed.
Bob Owen 
Sherborne, Dorset, UK

Jam tomorrow? 
The lack of attention paid to the 
UK’s armed forces in the 22 No-
vember budget may, as assumed 
by many, presage further reduc-
tion in our military strength.

Promises that were made are 
under threat and even the cur-
rent low ebb of our military capa-
bility seems to be under scrutiny. 
Does the government wish to 
split its own vote or throw away 
one of our core items of world 
standing? Is divide and rule to be 
used on the different forces’ argu-
ment for funding again?

Are we to be fed the mantra of 
cuts now and jam tomorrow 
once again? That was used to ex-
cuse the demise of the Sea Harri-
er and the Harrier, the loss of the 
Invincible-class aircraft carrier 
and a dozen destroyers and frig-
ates, and the retirement of swaths 
of Royal Air Force inventory. 
Steven Page 
via email

I must take issue with the Ry-
anair pilot recruitment advertise-
ment which appeared in a recent 
edition (Flight International, 
14-20 November 2017).

As a captain for a UK leisure 
carrier, I would like to highlight 
that the advertisement is inaccu-
rate with regard to the salaries 
being quoted: at the time of the 
item’s publication, my basic sala-
ry was over £94,600.

The advertisement also could 
be argued as being misleading in 
its comparisons between 
 carriers. The £6,000 in 
 “expenses” awarded by Ryanair 
is to cover the costs of uniform,  
 medical, mobile phone use, 
hotel and taxi charges and recur-
rent simulator checks: all of 
which are included and paid for 
by my employer.  

Ryanair’s “productivity” pay-
ment also should at the very least 
have an asterisk against it, listing 
the conditions on which this 
payment is based.

The airline for which I work 
also has a 2018 profit share 
scheme for pilots, in which 5% 
of company profits will be 

shared among its staff – there 
was no mention of this, or of the 
private health insurance that 
will be included for all pilots 
in 2018.

I have enjoyed reading your 
magazine over many years and 
have always found it to be inter-
esting, informative and accurate. 
I would expect this accuracy to 
extend to the FlightJobs section, 
especially when there is a short-
age of experienced pilots in the 
current market.
Name and address supplied 

Editor’s reply: We have no edito-
rial oversight of the advertise-
ments which appear in Flight 
International, but are happy to 
publish your comments.

Know the risks
What a strange letter from Peter 
Gambardella (Flight Internation-
al, 12 December-1 January 2018) 
questioning why wing manufac-
turing for Airbus aircraft should 

Maximises slots at congested facilities
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The Sea Harrier  
was retired early 
from UK service
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5-7 February
Loyalty 2018

Bangkok, Thailand
flightglobalevents.com/
loyalty2018

6-11 February
Singapore Airshow
Changi, Singapore
singaporeairshow.com

13-15 February
Routes Americas
Quito, Ecuador
routesonline.com

26 February-1 March
HAI Heli-Expo
Las Vegas, Nevada, USA
heliexpo.rotor.org

3-10 March
IEEE Aerospace Conference
Big Sky, Montana, USA
aeroconf.org

13-15 March
IATA World Cargo Symposium
Dallas, Texas, USA
iata.org

18-20 March
Routes Asia
Brisbane, Australia
routesonline.com

3-8 April
FIDAE 2018
Santiago, Chile
fidae.cl

10-12 April
Aircraft Interiors Expo
Hamburg, Germany
aircraftinteriorsexpo.com

18-21 April
Aero Friedrichshafen
Friedrichshafen, Germany
aero-expo.com

25-29 April
ILA Berlin Air Show
Berlin, Germany
ila-berlin.com

8-10 May
AIAA Defence Forum
Laurel, Maryland, USA
defense.aiaa.org

29-31 May
EBACE
Geneva, Switzerland
ebace.aero

13-15 July
Royal International Air Tattoo
RAF Fairford, Gloucestershire, UK
airtattoo.com

16-22 July
Farnborough International 
Airshow
Farnborough UK
farnboroughinternational.co.uk

23-29 July
EAA AirVenture
Oshkosh, Wisconsin, USA
eaa.org/en/airventure
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Bettini says customers are excited by the possibilities opening up

Steering the future of flight control
Pierre Bettini is business and programme manager at Lord Fly-by-Wire Systems in France, where he 
is helping to drive synergies between its cutting edge products and those of its new parent company

WORK EXPERIENCE PIERRE BETTINI

broader capability and capacity 
to manage the largest pro-
grammes. In parallel, we are pre-
paring to move during the sum-
mer of 2018. The new plant, 15 
miles south of the current loca-
tion in Saint-Vallier, will offer 
more space for production, tech-
nological development and ad-
ministration.
What are the major trends in fly-
by-wire technology?
Originally used in military appli-
cations, fly-by-wire technology 
entered commercial use with the 
Aérospatiale/BAC Concorde and 
the Airbus A320 in the 1980s. 
New commercial programmes 
adopted the technology, followed 
by regional jets early this century 
and now some business jets. The 
market trend is to use fly-by-wire 
on new programmes for business 
jets and some helicopters, and 
even for some general aviation 
aircraft. Any new fly-by-wire 
products must meet dedicated 
segment regulations. There are 
also special requirements for 
these new applications. On the 
technology side, digital sensors 
and digital power busses are driv-
ing new fly-by-wire system archi-
tectures with some impacts on 
current-generation products. n

What ignited your interest 
in aviation?
I’ve always been attracted by the 
power of the wind and water in 
the countryside. At college, one 
of my teachers came from an 
aero space control systems back-
ground. He explained to me the 
importance of fuel, hydraulic 
fluid and air management for air-
craft operation. The technical 
challenges that must be met to 
enable an aircraft to take off with 
a good chance of landing safely – 
whatever the air conditions 
might be – became my passion 
and my profession.
What have been the highlights of 
your career?
My first position after graduating 
was to lead design projects for 
fuel, brakes and flight-control 
system components such as 
servo valves, pumps and actua-
tors. As the aerospace industry 
was looking for more electrical 
solutions, I moved to Fly-by-
Wire Systems France as Airbus’s 
project leader and then engineer-
ing manager.
How is Lord growing its fly-by-
wire business?
Lord has a very strong position in 
vibration control products and 
systems for aerospace applica-
tions, particularly in the rotary-
wing market. By acquiring, from 
SKF, Fly-by-Wire Systems 
France one year ago, Lord has 
created several synergies and a 
lot of opportunities. Lord now 
has a broader industrial base in 
Europe, and a broader product 
portfolio with major original 
equipment manufacturers, espe-

cially in the fixed-wing market. 
The combined Lord engineering 
teams in France and the USA are 
now working on new concepts 
and designs to bring improved 
solutions and new technologies 
to existing and new customers 
globally. An example is the addi-
tion of legacy Lord active control 
solutions to cockpit control in-
ceptors, allowing some real-time 
haptic cueing for pilot awareness 
of their vehicle situation.
Tell us about your role
My current role is business and 
programme manager. As a pro-
gramme manager, I’m involved 
with the customer in the entire 
new product introduction pro-
cess, from initial model an-
nouncement to product support. 
Each customer and aircraft has 
unique expectations and needs I 

must understand and ensure we 
address in our offer. As a busi-
ness manager, I must also ad-
dress the commercial and con-
tractual challenges to leverage 
opportunities and assess risks for 
each new request.
What are your challenges?
My first challenge is to manage 
our customers’ raised expecta-
tions. They are excited about the 
combination of Lord and Fly-By-
Wire Systems. Additionally, the 
synergy between our technolo-
gies, capabilities, product lines, 
customers and applications is 
being discussed internally to de-
fine new road maps for the future.
What next for Fly-by-Wire 
Systems?
The Lord team is working hard to 
capture several ongoing opportu-
nities and demonstrate our new 
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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
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of more than 1000 aircraft drawings

PlaneCutaway.indd   1 09/02/2017   11:46



IF IT DIDN’T OFFER MORE
IT COULDN’T BE MAX

737 MAX. A BETTER WAY TO FLY. The 737 MAX family of airplanes is designed to deliver more 

of everything to advance your business. More advanced technology from nose to tail: New engines, new 

winglets, new flight deck displays and the passenger-preferred Boeing Sky Interior, with more seats to 
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