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Court rules on Germany’s Heron TP deal P28. JetSuite launches aircraft management programme P32

Parting-out a possibility for unwanted A380s P20
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  COVER STORY
34 PARIS Best show in town Whether one 

attends to do business, hear the roar of 
aircraft overhead or touch and feel new 
arrivals and old favourites in the static display, 
the biennial Paris air show never disappoints. 
What this year’s 51st edition will reveal 
remains to be seen, but early indicators are of 
a bar set high, with Boeing’s 737 Max 8 taking 
to the skies, Mitsubishi’s in-development MRJ 
regional jet making its international air show 
debut and two US Air Force Lockheed Martin 
F-35As scheduled to appear. When it comes 
to aerospace, Le Bourget is the place to be in 
the week starting 19 June – and FlightGlobal 
will be there to report it all. Our show preview 
examines the programmes and trends 
animating the aerospace industry today
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Fresh schedule delay likely for KC-46A tanker

12 Pilot disorientation key aspect of Sochi Tu-154 
crash probe

14 E2 range extension a ‘gift’ for airlines

 AIR TRANSPORT 
16 Shifting political sands engulf Qatar
18 Carriers cool their heels over delays to  

737 Max 8 deliveries. 
Finnair A350 cabins still facing quality issues. 
Tianjin assembly line to deliver Neo in late 2017

20 Unwanted A380s may face dismantling
22 Flightcrew praised for quick reactions. 

Recovery of cargo markets fuels positive 
outlook

 DEFENCE 
24 USAF seeks Lightning II, tanker boost. 

Advanced Hawk demonstrator takes to the wing
27 Japan’s domestic F-35 line powers past first 

roll-out. 
F135 upgrade package to boost Joint Strike 
Fighter’s capability

28 USAF holds firm on JSTARS successor. 
Court ruling allows German Heron TP deal to 
take off

 BUSINESS AVIATION 
31 P&WC eclipsed by Williams for latest One 

Aviation twin. 
GlobeAir mulls launching scheduled service 
with Mustangs

32 Stratos 714 completes first test phase. 
JetSuite adds management scheme to 
develop members-only offering. 
Bigger hangar set to open doors for Jet 
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BEHIND THE HEADLINES
In Cancun, Lewis Harper 
(above left) met IATA’s 
 director-general Alexandre 
de Juniac as airline leaders 
massed at the IATA AGM 
(P22). And our reporting 
team ventured far and wide 
for our Paris preview (P34)

COVER IMAGE
For our Paris preview, 
Mayuko Fujino used the 
A350 as inspiration for a 
Par Avion-style montage, 
created using Japanese 
stencil dying and paper 
cutting techniques P34
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NEXT WEEK TWINJETS
We look at Boeing’s 777X 
development programme. 
Plus, Pratt & Whitney gives 
a geared turbofan overview
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1,288 votes76%
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Airbus, Boeing beware
167 votes

Question of the week

This week, we ask: Paris air show? 
❑ Orders bonanza ❑ Business as usual 
❑ No wind in the sales

Vote at flightglobal.com

Last week, we asked: MC-21 sales prospects? You said:

Total votes: 1,685
January-May business was up by half, so business jet operator 
Flexjet says it will recruit “a significant number” of new pilots

50%

7

$1bn

The week in numbers

The number of A321ceos ordered by Manila-based low-cost 
carrier Cebu Pacific; it already has 32 A321neos on order

Value to Passport Systems of a sale to Vietnam of 18 of its 3D 
cargo scanners, able to detect shielded radiological threats

Flexjet

Airbus

Passport Systems

Image of  
the week 
As it is prepared for first 
flight, the world’s largest 
aircraft was rolled out of its 
hangar in Mojave, California, 
on 31 May. The Stratolaunch 
aircraft, built by Scaled 
Composites, is powered by 
six PW4000 engines and has 
a 117m (385ft) wingspan. 
Trials of the air-launch 
system are due in 2019

View more great aviation 
shots online and in our 
weekly tablet edition:
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with the US Air Force to showcase the stealthy type in 
the air and also on static display. But other first-time Le 
Bourget appearances will be made by types including 
the Airbus A350-1000, Boeing 737 Max 8 and Mitsubi-
shi MRJ, all of which will be seeking further buyers. 
Lockheed’s LM-100J commercial freighter will also be 
on view, with Embraer’s KC-390 and the Kawasaki P-1.

Strong indications suggest that Seattle will also use 
the event to officially launch its doubled-stretched 737 
Max 10X, and perhaps lift first orders for the type.

Bumper sales make for great headlines, but after a 
period of huge backlog build-up, sometimes it’s good to 
just step back and admire a new breed of aircraft. ■

If Airbus’s outspoken chief salesman John Leahy is to 
be believed, the Paris air show might not bring the 

expected rush of mega-deals that we have become used 
to during a bumper era for commercial aircraft orders. 
But with record backlogs in hand, such a slowdown 
would not be a problem, he suggests.

This year’s industry gathering at Le Bourget may 
well see combined orders for the “big two” fall short of 
the 902 aircraft, worth just shy of $60 billion, recorded 
at its showcase event in 2015. However, what it will be 
remarkable for is the wide array of new “metal” which 
will be on display.

In a literal sense, the biggest noise will be around the 
debut Paris appearance for Lockheed Martin’s F-35A, See This Week P11, Features P34

What’s on show?

A Gulf apart
Air transport appears to be the first casualty of the latest crisis engulfing the Middle East. And 
as Qatar Airways is finding out, solidarity across the region can prove no more than a mirage

Whether or not US President Donald Trump, an 
 outspoken critic of Iran, emboldened the Saudi author-
ities during his recent visit, the subsequent ostracising 
of Qatar will have damaging repercussions.

The rift undermines Qatar Airways’ competitiveness 
at a point when the region’s airlines have been facing a 
weaker economic environment. But it also splits Gulf 
 allegiances, upsets the unified resistance against 
 pressure from US carriers in the dispute over protection-
ism, distracts from the row over security measures, and 
obstructs pan-Arab aviation ambitions.

The ripples potentially extend further: congested 
Gulf airspace hardly needed any further complications.

And Qatar Airways is a strong Boeing customer – the 
sense that the US administration stirred up trouble will 
not have escaped the carrier’s notice. Its outspoken 
chief executive Akbar Al Baker once revealed he had 
considered an extraordinary tie-up with Emirates to 
“give hell to everybody else”. In a region of shifting 
sands, figurative and literal, the heat is now on Doha. ■

Just at the point when the Gulf carriers had been 
t rying to demonstrate solidarity in the interests of 

pursuing a common agenda, the whole united front has 
spectacularly imploded.

Such are the complexities of Middle Eastern rela-
tionships that almost any permutation of political 
 dispute could conceivably unfold. In hindsight, the 
isolation of Qatar by several Arab states, for all its sud-
denness, is less surprising than one might think.

This particular episode of inter-governmental 
squabbling has simmered for considerable time, with 
Bahrain, Saudi Arabia and the United Arab Emirates 
having previously jointly protested against Qatar’s 
perceived foot-dragging on a Gulf Co-operation Coun-
cil (GCC)  agreement aimed at obtaining security com-
mitments and ensuring non-interference in member 
countries’ internal affairs.

Doha’s uneasy relationship with the GCC members is 
due in part to its closeness to Iran and its alleged support 
for organisations considered a threat by Qatar’s neigh-
bours, notably the Islamist group Muslim Brotherhood.

The friction coincided with Qatar Airways’ efforts to 
establish a new airline operation, Al Maha, in Saudi 
Arabia. Having initially favoured the Qatari plan, the 
Saudi authorities ultimately chose an Egyptian operator.

If stalling Al Maha was a sideswipe at Qatar 
 Airways, Saudi Arabia’s restricting access to airspace 
and airports – backed by Bahrain, Egypt and the UAE 
– is straight-up confrontational. See News Focus P16

International relations? No picnic
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Qatar Airways is a strong Boeing
customer – the sense that the US
stirred up trouble will be noticed

Stay up to date with the latest 
news and analysis from the 
commercial aviation sector: 
flightglobal.com/dashboard
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To get more defence sector coverage,  
subscribe to our fortnightly newsletter:  
flightglobal.com/defencenewsletter

MANY KILLED IN MYANMAR Y-8 CRASH
ACCIDENT Around 100 passengers and crew are believed to 
have been killed when a Shaanxi Y-8 transport, operated by the 
Myanmar air force, crashed into the Andaman Sea about 38nm 
(70km) off the country’s coast on 7 June. The four-engined 
transport had departed Myeik en route for the capital Yangon, 
but was lost about 30min into the flight. Local media reports 
suggest that about 120 people were on board. Flight Fleets 
Analyzer shows the air force operated six Y-8s prior to the crash.

CEBU ADDS TO A321 ORDER WITH CEO DEAL
FLEET Philippines-based carrier Cebu Pacific has ordered seven 
Airbus A321ceos for delivery from 2018, reinforcing a previous 
deal for 32 A321neos. Engine selection has not been revealed, 
although Cebu is a strong CFM International CFM56 customer. 
Meanwhile, the airline confirms that it has deferred the receipt of 
its first A321neos until the fourth quarter of next year, as a result 
of delays with their Pratt & Whitney PW1100G engines.

GAMECO COMPLETES SUPERJUMBO CHECK
MRO Guangzhou Aircraft Maintenance and Engineering 
(GAMECO) has completed its first 3C-check on an Airbus A380 
operated by China Southern Airlines. The aircraft, B-6136, was 
inducted on 1 March, with work having included refurbishing 
506 seats, 18 galleys and 14 lavatories.

R-R BOOSTS TRENT XWB PRODUCTION CAPACITY
PROPULSION Rolls-Royce will formally open its second Trent 
XWB assembly line on 14 June. The UK manufacturer says the 
newly-built production facility, located at its Dahlewitz site near 
Berlin, will supplement manufacturing in Derby “to cope with 
very high global demand” for the engine, which exclusively 
powers the Airbus A350.

BEDEK PICKS MEXICANA FOR P2F PACT
CONVERSIONS Israel’s Bedek Aviation Group is establishing a 
Mexican facility for passenger-to-freighter (P2F) conversions of 
the Boeing 767-300. Mexicana MRO Services will run the new 
conversion site in Mexico City on a subcontractor basis, with 
work on the first of several aircraft to begin later this month. 
Bedek will retain engineering authority and responsibility for 
the conversions, as supplemental type certificate holder.

SABER WINGLET TEST BOOSTS SUPERJET
MODIFICATION Sukhoi has completed static tests of its 
Superjet’s wing structure to prepare for the installation of 
“Saber” winglets. The assessment was made at the Aviatest 
centre in the Latvian capital Riga, and “no deformations or 
damages have been revealed”. To be available only on new 
aircraft, winglets will boost fuel efficiency and increase range by 
“not less than 3%”, and boost take-off and climb performance.

RAFAEL TO UNVEIL NEW SPIKE MISSILE
WEAPONS Rafael will start deliveries of its new Spike LR II air-
to-surface missile in the fourth quarter of 2018, having already 
secured a first customer for the helicopter-launched weapon. To 
be unveiled at the Paris air show, the 12.7kg (28lb) design has an 
extended-range performance of 5.4nm (10km), and a 30% 
 increase in penetration capability against armoured targets.

BRIEFING

Nation will stage open competition to replace its current CF-18s
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PROCUREMENT LEIGH GIANGRECO WASHINGTON DC

Canada ups stakes 
for fighter contest
New defence policy increases planned number of combat 
aircraft to 88, but steps back from Super Hornet purchase

Ottawa has unveiled its new 
defence policy, proposing 

88 replacement fighters for the 
Royal Canadian Air Force, but 
stepping back from a previous 
plan to acquire an interim batch 
of 18 F/A-18E/F Super Hornets, 
amid a rift between Boeing Com-
mercial Aircraft and Bombardier.

Defence minister Harjit Sajjan 
outlined the air force’s plan to ac-
quire 88 new fighters – an in-
crease from the previous govern-
ment’s suggested 65 jets – but the 
document does not mention a 
potential Super Hornet buy.

“The government of Canada is 
continuing to explore the poten-
tial acquisition of an interim air-
craft to supplement the CF-18 
fighter aircraft fleet until the com-
pletion of the transition to the per-
manent replacement aircraft,” the 
policy document states. During a 
roll-out event, officials said the in-
terim deal has been “interrupted 
at the moment”, and that the main 
procurement would remain an in-
dependent and open competition.

Canadian defence officials had 
said late last month that talks 
with Boeing over the interim deal 
had dissolved after the US com-
pany accused Bombardier of 

“dumping” its CSeries jet on to 
the US market at a heavily dis-
counted price.

The policy document also out-
lines plans to replace the air 
force’s anti-submarine warfare 
and surveillance fleet of Lock-
heed Martin CP-140 Auroras 
with a next-generation multi-
mission aircraft, and its Airbus 
A310-based CC-150 Polaris air-
craft with a successor strategic 
tanker/transport capability. It 
also intends to acquire medium-
altitude remotely piloted aircraft, 
and buy replacements for its de 
Havilland Canada  CC-138 Twin 
Otters, making a new fixed-wing 
search and rescue fleet operation-
al. However, Leonardo has chal-
lenged a contract award to Airbus 
Defence & Space to meet the re-
quirement with the C295.

Ottawa has proposed a 70% 
increase to its defence budget 
over the next decade, from $19 
billion annually to $32.7 billion, 
but this would still represent 
only 1.4% of gross domestic 
product by 2024, according to the 
new policy document: still short 
of the 2% recommended 
by NATO and also called for by 
US President Donald Trump. ■
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Pilot disorientation 
key aspect of Sochi 
Tu-154 crash probe
This Week P12

Airbus appears unlikely to 
 announce big new orders 

during the Paris air show, with 
the company’s chief operating 
 officer – customers, John Leahy, 
noting that the ordering cycle has 
turned while airlines focus on di-
gesting the large volume of air-
craft already under contract.

“We have a backlog right now 
which is a record not only for 
 Airbus, but the industry ever. The 
airlines have to slow down their 
ordering and absorb the airplanes 
that they ordered,” he says, add-
ing: “this could last a year or two, 
which is not an issue.”

Speaking about Airbus’s ex-
pectations for Le Bourget during 
the IATA annual general meeting 
in Cancun, Leahy says: “We’re 
not expecting a record number of 
new orders”.

However, Leahy suggests that 
Boeing could be expecting a 
bump in orders, if it uses the 
show to formally launch its pro-
posed 737 Max 10X – a double-
stretch variant of the re-engined 
narrowbody, which could enter 
service in 2020.

“I hope they do it; I think it’s a 
very marginal aircraft,” he says of 
the product, likening it to the 
757-300 and 767-400 – niche 
stretches of existing aircraft that 
“gave up range and performance, 
and the market never accepted”.

Ramping up a war of words in 
the long-range narrowbody seg-
ment, Airbus’s chief salesman 
suggests Boeing is having a “crisis 
in the middle of the market” due 
to the success of the A321. 

“They dominated that middle 
of the market for years, [but] they 

The US Federal Aviation Ad-
ministration has given its ap-

proval to the Bell Helicopter 505 
Jet Ranger X, six months after the 
design gained initial type certifica-
tion from Transport Canada. The 
validation opens up one of the 
biggest markets for the short-light-
single, and Bell says a similar ap-
proval from the European Avia-
tion Safety Agency is “imminent”.

Bell is now working to convert 
hundreds of letters of intent 
signed for the 505 into firm or-
ders, and chief executive Mitch 
Snyder says it has seen a “really 
healthy” rate of conversion so far.

Meanwhile, Bell is confident 
that its 525 Relentless super- 
medium-class rotorcraft will “be 
in the air in the near term”, 
 despite a self-imposed ground-

ing in place since the fatal crash 
of its initial flight-test vehicle 
(N525TA) on 6 July 2016.

Snyder says re-assembly of its 
two remaining test aircraft is 
 almost complete, while two pro-
duction-standard 525s also are 
coming together at its Amarillo 
site in Texas. Type certification is 
expected next year, followed by 
service entry in 2019. ■

Boeing is likely to deliver the 
first of its KC-46A tankers in 

the “late spring” of 2018: several 
months after a previously planned 
objective of mid-September 2017.

In an annual schedule risk as-
sessment, the US Air Force deter-
mined that slower-than-expected 
progress in the flight-test pro-
gramme and Boeing’s ability to 
achieve US Federal Aviation Ad-
ministration certifications will 
delay first delivery. Boeing be-
lieves it can speed up testing after 
receiving remaining design ap-
provals from the FAA in July, and 
make a first delivery by December.

The air force last year shifted its 
schedule from March to August 
2017, with the last of an initial 18 
of the 767-based aircraft to be 
handed over in January 2018. ■
See Feature P76

PROGRAMME 
LEIGH GIANGRECO
WASHINGTON DC

Fresh schedule 
delay likely for 
KC-46A tanker

VALIDATION DOMINIC PERRY LONDON

Bell spins up its US marketing efforts 
as Jet Ranger X secures FAA approval

PRODUCTION ELLIS TAYLOR CANCUN

Narrowbody rivalry to intensify at Paris
Airbus suggests Boeing is struggling with its middle-of-the-market proposal and shrugs off calls to moderate its output

don’t have the 757 anymore, they 
can’t think of a replacement for it, 
and the 767 has faded away. We 
have now moved in, and we dom-
inate the middle of the market, so 
they are flailing about.”

During the last Paris air show in 
2015, Airbus received orders and 
commitments for 531 aircraft, val-
ued at $32.2 billion, while Boeing 

announced business worth $27.5 
billion, for 371 units. 

Some lessors have said they 
would now prefer manufacturers 
to moderate their narrowbody 
output, but Leahy says there is no 
scope at Airbus to do so. “If we cut 
back on production we will have 
to violate contracts,” he says. ■
See Feature P40

Leahy says the A321’s success has caused a “crisis” for opponent
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For the full analysis of airline safety and 
losses worldwide in 2016, go to:  
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Documents apparently extract-
ed from the Russian investi-

gation into the military Tupolev 
 Tu-154B crash in the Black Sea 
last year have given a more de-
tailed insight into the circum-
stances of the accident.

Investigators have signalled that 
spatial disorientation contributed 
to the fatal crash, which occurred 
just 1min 13s after departure from 
Sochi on 25 December last year.

The document extract – which 
carries no official markings but ap-

pears consistent with the format of 
Russian government inquiries – 
has not been independently au-
thenticated by FlightGlobal.

But it states that the aircraft 
(RA-85572), arriving from Chkal-
ovsky airport near Moscow, had 
been parked at Sochi for nearly 
4h for refuelling before departing 
for Latakia in Syria.

The captain of the aircraft, 
while taxiing out, had experienced 
“difficulty” in determining loca-
tion on the airport, the document 

adds, owing to the “complex” 
taxiway system and the two in-
tersecting runways at Sochi.

Take-off commenced from run-
way 24 at 05:24 with a heading of 
238°. But just 7s into the roll, 
with the Tu-154 travelling at 38kt 
(70km/h), the captain started re-
marking – with a degree of stress 
– about the take-off heading.

EMOTIONAL TENSION
Use of “abnormal vocabulary” 
and heightened “emotional ten-
sion” in this early phase resulted 
in the captain’s reduced control of 
take-off parameters and the “di-
version” of the crew from its func-
tional duties, the document says.

After a 34s run, the Tu-154 lift-
ed off with a pitch of 4° at a speed 
of 162kt. The captain increased 
the pitch to 15° after retracting 
the undercarriage, then pushed 
the control column forward.

The captain ordered the flaps 
retracted at a height of 157m 
(514ft), which was a “departure” 
from the 500m agreed before 
flight, the document states.

While the flaps were being re-
tracted and the stabiliser adjust-
ed, the captain continued to 
push the control column for-
ward. The aircraft reached 231m 
and started descending.

As it passed 218m – just 1min 
3s into the flight – it was flying at 
201kt, pitched 1.5° nose-down, 
and the descent rate of 1,180-
1,575ft/min (6-8m/s) triggered the 
aircraft’s hazardous approach 
warning system, designed to pre-

vent a collision with terrain. The 
document says the activation of 
the warning coincided with “errat-
ic” movement by the captain of the 
control wheel, which was rolled 
10.7° to the right, then 53.5° left, 
while the left rudder pedal was 
pressed and the control column 
was pulled. It states that the Tu-154 
started banking sharply to the left, 
adding that the captain was experi-
encing spatial disorientation.

Crew members informed the 
captain about the hazardous ap-
proach warning and the loss of 
altitude. But by the time the air-
craft was just 90m above the sur-
face of the sea, it was descending 
at more than 3,900ft/min at 250kt, 
with a 27° left bank, and was un-
able to avoid impact with the sea.

BANK WARNING
The bank increased to 35° at 67m 
and the crew received a left-bank 
angle warning which prompted, 
at 34m, a hard maximum deflec-
tion of the control wheel to the 
right. But the Tu-154 struck the 
water with a bank of 50°, on a 
north-easterly heading, at a de-
scent rate of nearly 6,000ft/min.

None of the 92 occupants sur-
vived the impact, some 1,270m 
from the coast and 340m to the 
left of the extended runway 24 
centreline. The document says 
the “absence of an adequate reac-
tion” from the captain to the 
crew’s remarks, as well as audio 
and visual signals, and the lack of 
flight control to correct the de-
scent, led to the crash. ■

Aircraft hit the sea 1,270m from shore, 1min 13sec after departure
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ACCIDENT DAVID KAMINSKI-MORROW LONDON

Pilot disorientation 
key aspect of Sochi 
Tu-154 crash probe
Unverified documents linked to inquiry into 25 December 
loss highlight erratic actions of captain before fatal descent
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Embraer has unveiled perfor-
mance increases for the two 

largest members of its re-engined 
E-Jet E2 family on the back of 
positive flight-test data. 

It says the expected maximum 
range of its E195-E2 will rise by 
150nm (278km), to 2,600nm. The 
revision brings the type closer to 
the roughly 3,100nm range of 
Bombardier’s competing CS100.

Embraer also increased the 
E195-E2’s maximum take-off 
weight (MTOW) to 61,500kg 
(136,000lb), up from 60,700kg.

“We have been able to, without 
making any other structural 
changes, increase the MTOW of 
the airplane, and by virtue of that, 
we are now increasing the nauti-
cal mile range,” Embraer Com-
mercial Aviation chief executive 
John Slattery said at a pre-Paris 
air show briefing at its Mel-
bourne, Florida site on 2 June.

“Now, with the empirical evi-
dence we have from testing, we 
are now up to 2,600nm. This is re-
ally an amazing aircraft and profit 
opportunity for the airlines.” 

When first launched, Embraer 
listed the E195-E2’s range as 
2,000nm, but it revised that esti-
mate to 2,450nm after it length-
ened the regional jet’s wingspan 
by 1.5m (4.9ft).

In addition, Embraer has in-
creased the predicted range of the 

E190-E2 when operated from 
high-altitude and short-field air-
ports. Though performance varies 
from airport to airport, Slattery 

Despite the potential stumbling 
block of fleet restrictions in place 
at the country’s mainline carriers, 
Embraer remains confident about 
its product strategy in the USA.

Pilot scope clauses at the US big 
three – American Airlines, Delta Air 
Lines and United Airlines – and 
Alaska Airlines, limit aircraft in their 
feeder fleets to no more than 76 
seats, with a few grandfathered 
exceptions, and a maximum take-
off weight of 39,010kg (86,000lb).

Both next-generation regional 
jets in development – the E175-E2 

and Mitsubishi MRJ90 – are larger 
and weigh more than the current 
limits. But the Brazilian airframer 
will continue to manufacture the 
current E175 through to at least 
2021, and develop the E175-E2 
with the hope of future scope 
clause relief, John Slattery, 
Embraer Commercial Aviation 
chief executive, said at the IATA 
annual general meeting in 
Cancun.

“I’m going to spend as much 
time ensuring that whatever deci-
sion [US carriers] take, that Embraer 

is positioned to have a solution for 
them,” he says, adding that he has 
no “visibility” over the status of 
scope relief.

Chicago-based United Airlines 
will be the next US major to nego-
tiate a new accord with its pilots 
in early 2019, with American and 
Delta following over the next 12 
months.

In the meantime, Embraer sees 
its E195-E2, which can hold 120 
seats in a two-class configuration,  
as an ideal aircraft for US mainline 
fleets, Slattery adds. ■

says Embraer expects the E190-E2 
will be able to fly 200nm further 
from Denver International, for ex-
ample, than the previous estimate 

of 2,300nm. Likewise, the manu-
facturer has added 100nm to the 
predicted range of the E190-E2 
when operated from London City 
airport’s short runway, giving it a 
range of 1,750nm.

The airframer increased the 
range figures based on reduced 
drag and “evidence we now have 
as we go through the test pro-
gramme”, Slattery says. “We were 
quite conservative at the outset,” 
he adds. “It’s a free gift for our air-
line customers.”

Embraer expects to deliver the 
initial E190-E2 in the first half of 
2018, with the E195-E2 following 
in 2019. ■

Company’s calculations show the E195-E2 will be able to fly 2,600nm
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STRATEGY EDWARD RUSSELL CANCUN

Slattery stays sanguine on chances of US scope-clause relief

DEVELOPMENT JON HEMMERDINGER MELBOURNE

E2 range extension a ‘gift’ for airlines
Positive flight-test results enable Brazilian airframer to increase performance of evolved E-Jet family’s largest variants
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Capacity from Qatar to selected destinations – year to date

Qatar-United Arab Emirates

Carrier Seats Departures ASKs (millions)

Qatar Airways 960,650 5,149 355

Emirates 464,406 1,279 177

Flydubai 249,864 1,436 95

Etihad Airways 121,152 867 39

Air Arabia 109,200 650 43

Qatar-Egypt

Carrier Seats Departures ASKs (millions)

Qatar Airways 191,574 857 396

EgyptAir 78,749 389 162

Air Cairo 17,323 102 37

Air Arabia Egypt 11,340 70 25

Qatar-Saudi Arabia

Carrier Seats Departures ASKs (millions)

Qatar Airways 898,994 3,937 724

Saudia 65,581 482 3

Source: FlightGlobal Innovata

Qatar Airways may suffer the 
greatest operational impact 

from the Gulf diplomatic crisis, 
not just overall, but in each state 
affected by the severing of inter-
governmental relations.

The Qatari flag carrier is the 
largest individual capacity pro-
vider to Bahrain, Egypt, Saudi 
Arabia and the United Arab Emir-
ates, according to FlightGlobal’s 
schedules database (see table).

Saudi Arabia’s foreign affairs 
ministry says the government has 
severed diplomatic and consular 
relations with Qatar, and has de-
cided to close all airports and its 
airspace to prevent Qatari transit.

The kingdom’s civil aviation 
regulator on 6 June also revoked 
the airline’s licence and ordered 
its offices to close within 48h.

BACKING BAHRAIN
Riyadh says it is taking the action 
– in “solidarity” with Bahrain – 
in the interests of the kingdom’s 
“national security”, accusing the 
authorities in Doha of supporting 
“multiple” organisations, includ-
ing Iranian-backed factions con-
nected to terrorism.

The Saudi ministry says the 
Qatari authorities have “consist-
ently reneged” on international 
obligations signed under the Gulf 

ANALYSIS DAVID KAMINSKI-MORROW LONDON

Shifting political sands engulf Qatar
Saudi Arabia-led restrictions will have greatest impact on Doha’s flag carrier, given dominant market position in region

Co-operation Council (GCC) um-
brella aimed at preventing hostil-
ities against the kingdom.

Qatar Airways initially on 5 
June suspended all flights to Saudi 
Arabia “until further notice”, but 
later extended the restriction to in-
clude services to Bahrain, Egypt 
and the UAE, which had joined the 
Saudi action. All four countries 
introduced restrictions on Qatari 
operations after a simmering dip-
lomatic row escalated into a full-
scale crisis.

Qatar Airways serves a total of 
18 destinations across the four 
states, according to FlightGlobal’s 
schedules database.

But the Qatari foreign affairs 
ministry says the Saudi allegations 
are “unfounded and baseless”, and 
that, as a result, the diplomatic 
measures are “unjustified”.

It insists Qatar is committed to 
the charter of the GCC and does 
not interfere with the internal af-
fairs of other countries – adding 
that it “carries out its duties” in 
battling the threat of terrorism.

The foreign affairs ministry re-
torts that the purpose of the Sau-
di-driven effort is to impose 
“guardianship” over Qatar, and 
vows that the restrictions “will 
not affect the normal course of 
life” for Qatari citizens.

Qatar Airways has a network 
in Saudi Arabia that covers not 
only Dammam, Jeddah and Ri-
yadh but several smaller cities 
including Gassim, Madinah and 
Taif. Saudi flag-carrier Saudia 
only operates to Doha from Jed-
dah and Riyadh.

Tensions between the two 
sides had been illustrated by the 
failed effort by Qatar Airways to 
establish a new carrier in Saudi 

Arabia, Al Maha Airways, after 
the kingdom invited applications 
for licences.

But the prohibition is set to hit 
Qatar Airways harder, with a 
Saudi airspace ban affecting not 
just its Saudi route network but 
potentially other destinations, 
such as Dar es Salaam, Lagos and 
Nairobi, for which the shortest 
route involves Saudi overflight.

LEADING ROLE
Qatar Airways similarly offers 
the greatest capacity to the UAE, 
with more seats than the four 
main UAE operators Air Arabia, 
Emirates, Etihad Airways and 
Flydubai combined – partly be-
cause the Qatari carrier serves not 
only Abu Dhabi and the two 
Dubai airports, but also Ras Al-
Khaimah and Sharjah.

The four UAE airlines and 
Bahrain’s Gulf Air also are halt-
ing services to Doha. 

FlightGlobal schedules data 
shows Qatar Airways dominates 
capacity to Bahrain and provides 
the most seats to Egypt by serving 
Alexandria, Cairo and Luxor, and 
deploying higher-capacity aircraft 
than Air Arabia or EgyptAir. ■

OPERATIONS

Tehran’s assistance offers flights a route out of airspace tangle
Iranian authorities have intro-
duced an air traffic orientation 
scheme to ease the passage of 
Qatari flights to Europe and Asia 
following the airspace ban im-
posed by several Arab states.

The measures are designed to 
allow northbound aircraft depart-
ing Qatar to access Turkish air-
space through western Iranian 
airways, while southbound aircraft 
can travel to Oman and Karachi 
airspace via routes in the vicinity 
of Iranian islands.

Qatar is fully enclosed within 
the Bahrain flight information re-

gion (FIR). NOTAMs for the 
Bahrain FIR state that all flights 
registered in Qatar are “not au-
thorised” to overfly Bahraini air-
space.

“No flight will be allowed from 
the kingdom of Bahrain to the 
state of Qatar and from the state 
of Qatar to the kingdom of 
Bahrain,” the NOTAMs add.

But affected flights, they state, 
can exit Doha’s Hamad airport by 
operating along airway UT430 to 
the RAGAS waypoint and return 
via UR659 through the MIDSI 
waypoint. Both are situated in 

the Gulf on the border between 
Bahraini and Iranian airspace.

Corresponding NOTAMs for 
Iranian airspace state that, owing 
to the “regional crises” in Bahrain 
and Qatar, traffic can access 
Turkish airspace by operating 
through the LAGSA waypoint, 
south of Shiraz, and travelling 
through western Iran to the 
Ankara FIR entry points at ALRAM 
and TESVA.

Southbound traffic can operate 
along airway M561 via the Iranian 
islands of Kish and Qeshm to the 
Muscat and Karachi FIRs. ■
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Two early customers for the 
Boeing 737 Max 8 – one in 

Europe, the other in Canada – 
now expect to receive their initial 
aircraft later than planned, forc-
ing one to rejig its fleet.

Norwegian had initially ex-
pected to receive its first example 
of the re-engined narrowbody in 
May, and launch transatlantic 
flights on 15 June. This date 
slipped following an issue with 
the type’s CFM International 
Leap-1B engines which caused a 
two-day grounding of the Max 
fleet while Boeing performed in-
spections of the powerplant’s 
low-pressure turbine. 

But the Oslo-based carrier has 
now been advised of a further 
delay. “Boeing has informed us 
that the delivery of our first 737 
Max is postponed until the end of 
June,” it says. “This will not affect 
our operation or our passengers.”

The airframer has delivered 
two Max aircraft to launch opera-
tor Malindo Air since 16 May; 
Norwegian’s aircraft was due to 
be the third, in mid-June.

With transatlantic flights to 
Hartford, Newburgh Stewart and 
Providence due to start this 
month, Norwegian has been 
forced into a slight rethink. It will 
now operate the services with 
737-800s restricted to 150 pas-
sengers, instead of using their 
189-seat capacity, says chief com-
mercial officer Thomas Ramdahl.

Meanwhile, WestJet will now 
receive its first Max in October 
rather than June, on the back of a 
slight delay in obtaining Trans-

port Canada certification for the 
new narrowbody.

However, the hiatus is unrelat-
ed to the issue with the Leap-1B 
engines, chief executive Gregg 
Saretsky says.

WestJet plans to debut the Max 
on domestic flights from its Cal-
gary base in Alberta during No-
vember, he says. It will later seek 
ETOPS approval for the aircraft, 
allowing operation on routes to 
the Caribbean and Hawaii. ■
See Feature P40

Finnair is still experiencing 
quality issues with the cabin 

finish of its Airbus A350s, but 
says the reliability of the new 
twinjets is improving. 

“The only thing we don’t like 
is the finish of the cabin,” Fin-
nair chief executive Pekka Vau-
ramo said during the IATA annu-
al general meeting in Cancun. 
“There are quality issues still. It 
seems to take a long time to get 
them rectified.”

He says these issues cover seat-
ing, lavatories and galleys.

Flight Fleets Analyzer shows 
that Zodiac supplies the seats on 
Finnair’s twinjets; the French 

company also provides galleys 
and lavatories for all A350s.

Zodiac has struggled to deliver 
seats for a number of A350s, 
while other customers, including 
Cathay Pacific, have cited quality 
issues with their interiors.

Speaking at a separate briefing, 
Airbus head of programmes Didi-
er Evrard says Zodiac’s produc-
tion problems on A350 seats and 
monuments were now settling. 

Vauramo says the reliability of 
Finnair’s A350s has also im-
proved, after initial wobbles. ■
Additional reporting by Ellis 
Taylor in Cancun
See Features P46, P94

Get the latest news on global fleets, 
 leasing, purchases and retirements:   
flightglobal.com/fleets

Transatlantic narrowbody flights were to be launched with new jets
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Airbus plans to deliver the first 
A320neo from its Tianjin final 

assembly line during the fourth 
quarter of 2017, having struck a 
tentative deal with the Chinese 
government to foster co-operation 
with suppliers in the country.

The manufacturer says it could 
hand over the aircraft from Octo-
ber, but points out that the deliv-
ery schedule will ultimately be 
determined by the customer.

Earlier this year, Airbus indi-
cated that A320neo assembly 
would begin in Tianjin around 
mid-year, and at its US site in 
Mobile, Alabama, by year-end.

The new agreement with 
China was signed in Berlin by 
Airbus’s commercial aircraft 
president Fabrice Brégier and the 
chairman of China’s National De-
velopment and Reform Commis-
sion, He Lifeng. It enshrines a 
commitment to “support the de-
velopment of engineering skills 
and technology innovation in 
China and also promote the inte-
gration of Chinese suppliers into 
Airbus’s global supply chain”, 
the airframer says. ■
See Feature P36

PRODUCTION 
MICHAEL GUBISCH LONDON

Tianjin assembly 
line will deliver 
Neo in late 2017

INTERIORS LEWIS HARPER CANCUN

Finnair A350 cabins still plagued by quality issues

FLEETS EDWARD RUSSELL CANCUN

Carriers cool their heels over 
delayed 737 Max 8 deliveries
Engine and certification problems force schedule adjustments for two early operators
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German investment house Dr 
Peters Group is looking at all 

options for its returning Airbus 
A380s, including parting-out, 
FlightGlobal understands.

However, dismantling – which 
would represent a major blow to 
the superjumbo’s prestige – 
would not be considered for all 
the returning double-deckers, in-
formed sources say. Other op-
tions under consideration in-
clude chartering of the aircraft or 
remarketing to another lessee.

A perceived lack of immediate 
secondary-market options is driv-
ing the firm to consider alterna-
tives, financial sources suggest.

Dr Peters, which declines to 
comment, has nine A380s – fi-
nanced via the German KG market 
through investment subsidiary DS 
Aviation – listed under its assets 
on its website. Air France leases 
five, while the remainder are oper-
ated by Singapore Airlines (SIA).

Flight Fleets Analyzer indi-
cates that MSNs 003, 005, 008 
and 010 are all due to be returned 
by SIA, with MSN003 (9V-SKA) 
scheduled to be the first to come 
back, in October. Doric Aviation 
is managing all four, Fleets Ana-
lyzer shows.

SIA recently confirmed that it 
will return four A380s from its 
fleet in its current financial year, 
ending 31 March 2018.

LEASING JAMIE BULLEN LONDON

Unwanted A380s may face dismantling
Several superjumbos owned by German firm Dr Peters Group could be parted-out if no secondary market can be found

The need to create secondary 
markets for the A380 has for 
some time been a concern for 
owners of the aircraft. At last 

PRODUCTION ELLIS TAYLOR CANCUN

Order drought forces Airbus to consider new low for flagship
Airbus has raised the prospect 
that it could be forced to cut back 
A380 production below the rate 
of one per month from 2018.

Head of programmes Didier 
Evrard admits that, despite its ef-
forts to sell more superjumbos to 
existing customers, if there are no 
further sales soon, it may look to 
trim output further.

“Yes, it is likely that we may 
have to go below rate one, and 
we will continue to study oppor-

tunities to keep our programme 
as healthy as possible on the fi-
nancial side,” said Evrard, speak-
ing at the IATA annual general 
meeting in Cancun. 

However, he offers no time-
frame for any possible decision.

The airframer has previously 
indicated that the reduction of 
A380 output to one per month 
could bring the programme back 
into a loss-making position.

John Leahy, Airbus’s chief oper-

ating officer, customers, says the 
manufacturer is still hopeful of 
more sales, but admits that airline 
orders for all types, particularly 
widebodies, have peaked. 

“The important point is to get 
the [A380] to at least break-even 
at a lower production rate to get 
through a period of softness in the 
market for large aircraft, so that 
we are there for the airplane in the 
next decade when we think it will 
be very strong,” Leahy says. ■

year’s Airline Economics Growth 
Frontiers conference in Hong 
Kong, Vincent Lam, Cabot Avia-
tion’s senior vice-president of 

Asia-Pacific, said he foresaw a 
tough few years for companies 
looking to remarket the type.

However, Airbus is confident 
that its flagship will have a viable 
secondary market. It sees potential 
for African and Chinese airlines, 
Hajj operators and the Middle 
East’s larger carriers being open to 
taking older A380s, Cathal Kyle, 
Airbus’s head of customer finance 
for Europe and Asia, told dele-
gates at the Doric Aviation Day in 
Frankfurt earlier this year.

Additionally, Sparfell & Part-
ners is selling four “ready for 
head-of-state VVIP conversion” 
A380s, a recent advertisment on 
the AvBuyer website revealed. ■ 

See Feature P62

MSN003 will be the first double-decker to be returned by SIA in 2017
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Australian investigators have 
commended the crew of a 

Vietnam Airlines Airbus 
 A330-200 for their quick reac-
tions after the twinjet suffered an 
uncontained engine failure dur-
ing its take-off roll.

Although it failed to find the 
root cause for the incident – which 
was traced to blade loss in the low-
pressure turbine of the starboard 
Pratt & Whitney PW4168A engine 
– the Australian Transport Safety 
Bureau (ATSB) was full of praise 
for the widebody’s pilots.

“Although in this case the 
cause of the turbine blade failure 
could not be identified, this oc-
currence highlights the benefits 
of timely and appropriate flight-
crew action in response to an un-
expected engine failure on take-
off,” it says in its final report into 
the 6 May 2014 event. 

During the incident, the crew 
had just begun their take-off roll 

to operate a scheduled Mel-
bourne-Ho Chi Minh City ser-
vice. When the aircraft (VN-
A371) reached 89kt (165km/h), 
short of its V1 target of 120kt, the 
crew heard a loud “bang”. They 
fully retarded the thrust levers, 
which also activated the spoilers, 
to reject the take-off. 

“The crew then selected reverse 
thrust, further decelerating the air-
craft,” says the ATSB. “They main-
tained directional control and 
brought the aircraft to a stop at the 
intersection of runways 09/27 and 
16/34 using manual braking.”

Fire and emergency services 
arrived at the jet and saw no 

The economic environment for 
airlines has improved since 

the start of the year, helped by fac-
tors such as the recovery of cargo 
markets, according to IATA direc-
tor-general Alexandre de Juniac.

“The business climate is 
good,” he said at the association’s 
annual general meeting in Can-
cun. “Probably more positive 
than it was even at the beginning 
of the year, because the tailwinds 

are quite strong. You have strong 
demand, you have the fuel price 
still low. You have economic in-
puts that are clearly positive.”

De Juniac adds that IATA’s lat-
est economic forecast paints a 
“reasonably optimistic” picture. 
“To give you one example [of im-
proving fortunes]… it is cargo,” 
he says. “Frankly cargo has re-
covered from a period six, seven 
years ago when it was a disaster.”

De Juniac cautions, however, 
that certain geopolitical develop-
ments could threaten that positive 
environment. “Still we have some 
uncertainty related to all the pro-

signs of fire, but spotted debris 
on the runway near the right en-
gine, and smouldering grass near 
the runway.

“A subsequent technical exam-
ination determined that the right 
engine had sustained an uncon-
tained failure of the low-pressure 
turbine [LPT],” says the ATSB.

While the engine cowls con-
tained fragments from the LPT 
case rupture, debris also exited 
via the exhaust duct and dam-
aged the right inboard and out-
board flaps, flap fairings, and the 
number two spoiler.

Detailed analysis suggested 
that the failure was likely related 
to LPT blade fatigue, with blade 
120 receiving particular scrutiny. 
Damage from the engine failure, 
however, prevented investigators 
from ascertaining the origin of fa-
tigue cracks. The engine was pre-
viously overhauled in 2011, 
when no issues were found. ■

INCIDENT GREG WALDRON SINGAPORE

Flightcrew praised for quick reactions
Vietnam Airlines pilots averted disaster when A330-200 suffered uncontained engine failure during take-off roll, says ATSB

Blade loss in PW4168A’s low-pressure turbine triggered the incident

U
S 

N
at

io
na

l T
ra

ns
po

rta
tio

n 
Sa

fe
ty

 B
oa

rd

US carriers are still committed to 
the Carbon Offset and Reduction 
Scheme for International Aviation 
(CORSIA), says Alexandre de 
Juniac, IATA’s director-general.

“We understand that our US 
members are strongly committed 
to maintain in CORSIA as it is… to 
avoid having a patchwork of differ-
ent regulations, taxations, differ-
ent financial systems… that would 
tremendously complexify opera-
tions and increase costs,” he says.

De Juniac’s comments follow the 

announcement by the Trump ad-
ministration on 1 June that the 
USA would withdraw from the UN’s 
Paris accord on climate change.

“Legally and politically the two 
agreements are completely sepa-
rate,” de Juniac says. “So the US 
administration can quit the Paris 
agreement and still be committed 
to CORSIA.”

But IATA has not had any direct 
assurances from the US govern-
ment over continued commitment 
to its emissions agreement. ■

EMISSIONS

US carriers remain committed to CORSIA

FORECAST LEWIS HARPER CANCUN

Recovery of cargo markets fuels positive outlook 
tectionist rhetoric [and] the vari-
ous decisions popping up here 
and there that could harm traffic 
– the [US electronic] device ban is 
an example of that,” he says. ■

Air freight has bounced back from “disastrous” period six years ago

Lu
fth

an
sa

 C
ar

go



Airline operators are excited about the breakthrough fuel savings and unrivaled noise reduction 
they’re seeing from the GTF innovation today. Especially knowing they’ll stay years ahead 
of competitors that choose the engine based on conventional technology. Cleaner, greener and
quieter. Experience the engine that’s geared for the future – flying today – at www.pw.utc.com.

Connect with us

The PurePower® GTF™ Engine
Geared for the future.
Transforming aviation today.



DEFENCE

flightglobal.com24 | Flight International | 13-19 June 2017

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

The US Air Force’s unfunded 
priorities list for fiscal year 

2018 includes additional Lock-
heed Martin F-35s and Boeing KC-
46A tankers worth a combined 
$2.3 billion, according to a docu-
ment obtained by FlightGlobal. 

This represents a wishlist for 
equipment that the service could 
not fit into president Donald 
Trump’s FY2018 budget request, 
which was tabled on 23 May.

A proposed additional $1.7 
billion in funding for the F-35A 
Lightning II would cover 14 more 
aircraft, plus initial spares and 
modification to the Block 3F con-
figuration, the wishlist states.

The USAF’s base budget re-
quest was for 46 F-35As – two 
more than forecast for FY2018 in 
its five-year defence plan released 
last year. The service asked for 43 
F-35As for its FY2017 budget, but 
Congress granted an eventual 48.

The air force is also seeking 
$600 million to procure another 
three KC-46As in FY2018, above a 
current procurement schedule of 
15 aircraft per year through 
FY2022. Last month, Boeing dis-
closed that 20 of the 767-based in-
flight refuelling aircraft are in pro-
duction, and programme manager 
Mike Gibbons said it could deliver 
an initial 18 examples to the 

BUDGET LEIGH GIANGRECO WASHINGTON DC

USAF seeks Lightning II, tanker boost
Service’s unfunded priorities list requests additional $2.3bn from Congress to bolster leading acquisition programmes

BAE Systems performed the 
first flight of its Advanced 

Hawk trainer on 7 June, testing a 
set of enhancements that could 
equip new-build examples or be 
added as upgrades to in-service 

aircraft. The debut was performed 
from the company’s Warton final 
assembly site in Lancashire.

Key changes include a new 
wing, which the company says 
“increases performance in areas 

such as turn rate, angles of attack 
and take-off and landing”, and 
will also enable the Hawk to carry 
an increased range of air-launched 
weapons. To support potential of-
fensive operations, it will also 
gain new defensive aids systems.

Inside the cockpit, the trainer 
gains large area displays and 
BAE’s LiteHUD head-up display.

Describing the debut as a “mile-
stone in Hawk’s capability up-
grade”, Steve Timms, BAE’s man-
aging director of defence 
information, training and services, 
says the updates are intended to 

give the type “the edge in fast jet 
pilot training, as well as offering 
increased operational utility”.

“By using this demonstrator we 
have shown existing users of 
Hawk that many of the proposed 
features of an Advanced Hawk, 
such as the large area display and 
new wing, could be achieved as 
upgrades,” Timms says.

The evolution is being devel-
oped in collaboration with India’s 
Hindustan Aeronautics, with the 
partners having first displayed 
the type at February’s Aero India 
show in Bengaluru. ■

UPGRADE CRAIG HOYLE LONDON

Advanced Hawk demonstrator takes to the wing
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Bombardier files formal protest against Compass Call decision
A controversial proposal to 
“cross-deck” mission equipment 
from the US Air Force’s Lockheed 
Martin EC-130H Compass Call 
electronic warfare aircraft to a 
new platform has received a 
 second formal protest, from 
Bombardier, which submitted its 
objections to the US 
Government Accountability 
Office (GAO) on 26 May. 

The Canadian company’s ac-
tion follows that of Boeing, which 
took the same step a week earlier.

Speaking after a Congressional 
hearing on 7 June, military deputy 
for the assistant secretary of the air 
force for acquisition, Lt Gen 
Arnold Bunch, said the service re-
mains committed to working with 
L3 Technologies for the Compass 
Call recapitalisation, despite the 

protests. “We still believe L3 as a 
systems integrator is the right ap-
proach to get the capability to the 
field as efficiently and effectively as 
we can,” he says.

Last year, the USAF determined 
that a special-mission adaptation 
of Gulfstream’s G550 was the only 
suitable aircraft for the Compass 
Call mission, prompting opposi-
tion from the rival airframers. ■

$83 million allocation, to advance 
a wing replacement activity on the 
ground-attack type. Looking to its 
future penetrating counter-air pro-
gramme, the air force is seeking 
$147 million for risk-reduction 
activities, and $30 million for 
planning and development work.

The service is seeking an extra 
$10 million to purchase avionics 
upgrades for two EC-X Compass 
Call aircraft, supporting an effort 
to move mission equipment from 
its Lockheed Martin EC-130H fleet 
onto a new platform. A further 
$50.6 million would fund activi-
ties linked to the replacement 
type’s countermeasures and elec-
tronic warfare systems, plus mis-
sion and support equipment. ■
See Features P68, P76

USAF by January 2018, pending 
approvals from the US Federal 
Aviation Administration.

Support for the Fairchild Re-
public A-10 could come via an 
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Enhancement got airborne from BAE’s Warton site in UK on 7 June
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USAF holds firm on 
JSTARS successor
Defence P28

Aircraft AX-5 is the first of 38 to be completed at Mitsubishi plant
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Growth option updates for turbofan could be delivered by 2020
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Mitsubishi Heavy Industries 
has rolled out the first Japa-

nese-assembled Lockheed Mar-
tin F-35A at its final assembly 
and check-out (FACO) facility in 
Nagoya. The conventional take-
off and landing fighter, AX-5, is 
Tokyo’s fifth example of the 
stealthy type, with its first four 
already delivered from Lock-
heed’s Fort Worth final assembly 
line in Texas.

Hailing the Joint Strike Fight-
er’s “global nature”, F-35 pro-
gramme executive officer Vice 
Adm Mat Winter notes: “This 
state of the art assembly facility 
enables us to leverage industry’s 
unique talents and technological 
know-how to produce the 
world’s best multi-role fighter.” 
The US Department of Defense 
has previously also selected the 

Nagoya facility to host the heavy 
airframe maintenance, repair, 
overhaul and upgrade capability 
for F-35 operators in the Asia-Pa-
cific region.

In December 2011, the F-35A 
won a competition aimed at re-
placing the Japan Air Self-De-
fence Force’s fleet of McDonnell 
Douglas F-4s with 42 new air-
craft. “Subsequent deliveries of 
[Japan’s remaining] 38 F-35A air-
craft will come from the FACO in 
Japan,” Lockheed says.

South Korea has also selected 
the type, for a total of 40 aircraft.

The roll-out of the first Japa-
nese-completed aircraft follows a 
late May announcement that the 
service’s first two pilots have 
graduated from the F-35 interna-
tional training programme at 
Luke AFB, Arizona. ■

Pratt & Whitney has verified 
that an unfunded upgrade for 

the 40,000lb-class (178kN) F135 
engine could increase the thrust of 
the Lockheed Martin F-35 by 
6-10% and reduce fuel consump-
tion by 5-6%, the company says.

The “growth option 1.0” inserts 
a package of hardware changes 
into the F135 power section, con-
sisting of the compressor, combus-
tor and turbine, says Matthew 
Bromberg, president of P&W Mili-
tary Engines. By limiting changes 
to the power module, the company 
can deliver the upgrade as a drop-
in retrofit and in new production 
engines for the F-35, he adds.

Ushering the new upgrades into 
service could take several years. 
Although P&W has validated the 
basic technologies in a demonstra-
tor F135 engine, the US F-35 Joint 
Programme Office would have to 
sponsor a full engineering, manu-
facturing and development pro-
gramme to prepare the improved 
engine for production.

If launched now, P&W could 
begin delivering improved power 
modules by 2020, Bromberg says.

A demonstrator rig installed in a 

test cell on P&W’s sprawling com-
plex in the swamps outside of West 
Palm Beach, Florida, served as a 
testbed for the new technologies.

Growth option 1.0 comes as US 
Air Force and US Navy researchers 
pursue even more ambitious up-
grades for the F-35’s propulsion 
system. The advanced engine tran-
sition programme is expected to 
develop a new core featuring pro-
pulsion technology that “adapts” 
depending on whether the aircraft 
is accelerating or cruising. To save 
fuel, the engine in cruise mode 
opens a third stream of airflow, 
which bypasses the core to pro-
duce thrust most efficiently.

P&W is developing the XA101 
adaptive turbofan engine, while 
GE Aviation is working on the 
XA102. Both are being prepared 
to possibly replace the F135 and 
also power future combat aircraft.

Meanwhile, Lockheed has 
awarded Elbit Systems of Ameri-
ca a contract to develop a new 
panoramic cockpit display unit 
for the F-35. The work will form 
part of a so-called Technology Re-
fresh 3 activity for the fighter. ■
See Feature P68
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707-based ground surveillance fleet is suffering from low availability
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Deliveries of the Israeli-made system will commence late next year
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Some of the US Air Force’s 
Northrop Grumman E-8C 

ground surveillance aircraft could 
remain airworthy for more than a 
decade longer than previously 
forecast, according to the results of 
a recent study, but the service is 
sticking to its existing JSTARS re-
capitalisation strategy to replace 
the Boeing 707-based type.

In March, the USAF complet-
ed a fuselage widespread fatigue 
study, to determine the remain-
ing service lives of individual 
JSTARS aircraft. Based on data 
provided by Boeing, its pro-
gramme office determined that 
this is several years longer than 
previously expected, a document 
obtained by FlightGlobal shows. 
However, the air force will not 
conduct a service life-extension 
programme on its E-8Cs, the doc-
ument states.

Composed of 16 aircraft with 
varying maintenance issues and 
track records, the current fleet 
was previously due to be phased 

Germany will proceed with its 
planned deal to operate Isra-

el Aerospace Industries (IAI) 
Heron TP medium-altitude, long-
endurance (MALE) unmanned 
air vehicles, after a high court on 
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USAF holds firm on JSTARS successor
Service aims to award replacement contract during FY2018, despite study suggesting some E-8Cs could reach 2034

out between fiscal year 2017 and 
FY2022, but the study’s results 
have extended service-life projec-
tions for individual examples to 
between FY2023 and FY2034. 
Boeing plans to complete addi-
tional studies to assess remaining 
structural areas, such as wings.

Citing current aircraft availabili-
ty rates, the USAF says it has no 
plan to change its fleet recapitalisa-
tion strategy. “Aircraft availability 
continues to decrease, and sustain-
ment costs are unsupportable,” the 
document states. “These two fac-
tors were the catalyst for initiating 
the JSTARS recapitalisation pro-
gramme.” Ongoing delays with 
maintenance at Northrop’s sustain-
ment facility in Lake Charles, Loui-
siana, mean 42% of the fleet is cur-
rently in the depot.

The air force anticipates mak-
ing a contract award for a new 
JSTARS platform during FY2018, 
and plans for this to reach initial 
operational capability by the last 
quarter of FY2024.

Unlike the USAF’s so-called 
“cross-deck” activity which will 
move existing mission system 
equipment from the Lockheed 
Martin EC-130H Compass 
Call”fleet onto a new platform, its 
JSTARS recapitalisation is meant 
to be a complete replacement, 
chief of staff Gen David Goldfein 
said following a Congressional 
hearing on 6 June.

“We have to look at how we ex-
tend the weapon system, but it 
does not change the strategy at all 
about how we recapitalise to get 
into a new aircraft,” Goldfein says.

Boeing, Lockheed and North-
rop are all pursuing the JSTARS 
replacement deal, respectively 
offering adaptations of the 737, 
Bombardier Global 5000 or 6000, 
and Gulfstream G550 or G650. ■

UNMANNED SYSTEMS ARIE EGOZI TEL AVIV

Court ruling allows German Heron TP deal to fly
31 May rejected an appeal from 
rival bidder General Atomics 
Aeronautical Systems.

Berlin selected the Heron TP 
in January 2016, with the type to 
be operated under a lease agree-

ment with IAI and partner Air-
bus Defence & Space. General 
Atomics – which had partnered 
with RUAG to offer its MQ-9 
Reaper – mounted an appeal fol-
lowing the selection. This was 
rejected by a lower court earlier 
this year, before the US manufac-
turer made its final attempt to 
block the selection.

Sources familiar with the issue 
tell FlightGlobal the appeal was 
based on a claim that the selec-
tion was made without a compe-
tition, and due to the Heron TP 
not currently being in the inven-
tory of a NATO nation.

Valued at $650 million, the 
deal will extend a long-term ar-
rangement under which Airbus 
Defence & Space and IAI have 
provided Heron 1 UAVs to sup-

port German personnel in Af-
ghanistan. Germany’s defence 
ministry has also previously in-
dicated that it could look to arm 
its new aircraft.

Deliveries of Heron TP systems 
for use by the German military 
will begin late next year, with its 
crews to be trained at an Israeli 
air force base, which will also be 
used to support subsequent oper-
ations. The type is expected to 
remain in use until the availabili-
ty of a European MALE product, 
now being studied jointly by 
France, Germany and Italy.

Also referred to as “Eitan” by 
the Israeli air force, the Heron TP 
has a maximum take-off weight 
of around 5,400kg (11,900lb), and 
a flight endurance of over 30h. ■
See Feature P85
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Stratos 714 
completes first 
test phase
Business Aviation P32

Austrian air taxi company 
 GlobeAir is planning to 

launch scheduled services with 
Cessna Citation Mustangs as part 
of its strategy to provide a range 
of offerings to existing and poten-
tial customers of the entry-level 
jet – for which it is the oldest and 
largest operator in the world.

GlobeAir has a fleet of 16 Mus-
tangs. It took delivery in May of 
two low-time, pre-owned models, 
which are being readied for ser-
vice entry before the end of June.

“Our plan is to have a fleet of 
20 Mustangs within the year, 
which will give us critical mass 
and pan-European coverage,” 
says GlobeAir founder and chief 
executive Bernhard Fragner.

GlobeAir was launched in 
2007 with ambitions to offer a 

low-cost, Europe-wide air taxi 
service using a fleet of the six-seat 
twinjets.

 While the 2008 financial crisis 
and ensuing downturn in the 
business aircraft charter market 
slowed its expansion, the com-
pany has continued to grow year-
on-year since its conception, says 
Fragner. “We have grown slowly 

but strongly, and are now the 
market leader in the entry-level 
charter segment,” he says.

“A fleet of 20 aircraft will not 
only give us more buying power 
in terms of fuel and other fixed-
base operator [FBO] costs, it will 
also allow us to position aircraft 
in or close to the most popular 
destinations. This will reduce 

empty legs and positioning fees 
and lower the cost of charter con-
siderably for our customers.”

Demand for short-haul air taxi 
services is stronger today than it 
has ever been, he notes, particu-
larly on routes such as London to 
Paris and Geneva.

To take advantage of this 
boom, GlobeAir is looking to es-
tablish a per-seat, scheduled ser-
vice connecting the UK capital 
with Paris’s dedicated business 
aviation airport, Le Bourget, and 
Geneva International airport. A 
Le Bourget to Geneva route is also 
under consideration.

It is too early to say which Lon-
don airport will be used, but Lon-
don City – in the heart of the fi-
nancial district – is a strong 
contender,  says Fragner.  ■

One Aviation has selected the 
Williams International 

 FJ33-5A-12 turbofan to power its 
in-development Eclipse EA700 
very-light-jet.

The decision marks a depar-
ture from Pratt & Whitney Cana-
da, whose PW610F engines have 
powered One Aviation’s smaller 
EA500-series twinjets since 2004.

The Albuquerque, New Mexi-
co-based airframer also evaluated 
the larger PW615F, but chief ex-
ecutive Alan Klapmeier says it 
settled on the FJ33-5A-12 be-
cause of its better performance 
and overall efficiency.

“We were also looking for an 
engine with a long-term future,” 
Klapmeier adds. “The FJ33-5A is 
installed on the Cirrus VisionJet, 

for example, and that aircraft has 
been sold in very high volumes,” 
he says, referring to the personal 
jet’s 600-strong orderbook. The 
only other platform powered by 
the PW615 is the Citation Mus-
tang, which was recently can-
celled by Cessna.

One Aviation plans to wind 
down production of its EA550 – 
the latest iteration of the EA500 – 
within a year, to make way for its 
latest model.

The EA700, also known as Pro-
ject Canada, features a host of de-
sign changes and enhancements 
over its predecessor.

These include more cabin vol-
ume, thanks to a 35cm (14in) 
stretch to the fuselage, and a larg-
er horizontal tail. The wing has 

been lengthened by 61cm on 
both sides, and the fuel tanks 
have been moved from the tips to 
the root to accommodate another 
265 litres (70USgal) of fuel. Wing-
lets will be added, and a Garmin 
G3000 flightdeck will replace the 
current IS&S installation.

“The improvements will give 
the new model a 1,470nm 
[2,720km] range – 320nm more 
than the current design,” says 
Klapmeier. The aircraft will also 
be able to climb to its 43,000ft 
ceiling in nearly half the time of 
its $3 million stablemate.

One Aviation plans to fly a 

modified EA550, equipped with 
the new wing and horizontal tail, 
in the third quarter. The first con-
forming aircraft, powered by FJ33 
engines, will begin flight testing 
next year, says Klapmeier, with 
certification and service entry 
scheduled for 2019.

The company is talking to in-
vestors to secure the remaining 
$50 million to complete develop-
ment and bring the six-seater to 
market. “There’s plenty of inter-
est,” Klapmeier notes. “This is a 
low-cost, low-risk project and a 
game-changer in the light busi-
ness aviation segment."

New model will feature a Garmin G3000 flightdeck and larger cabin
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P&WC eclipsed by 
Williams for latest 
One Aviation twin
In-development EA700 will use FJ33 engines as airframer 
picks turbofan for performance and its “long-term future”
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GlobeAir mulls scheduled service with Mustangs
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US start-up Stratos Aircraft has 
completed preliminary flight 

testing of its Stratos 714 single-
engined personal jet, and is now 
seeking more than $100 million 
to fund a certification programme 
to bring the four-seat, high-perfor-
mance aircraft to market.

The proof-of-concept 714 first 
flew on 21 November 2016, and 
by the end of the initial evalua-
tion phase in late May had logged 
52h across 33 flights.

Stratos says the Pratt & Whitney 
Canada JT15D-5-powered aircraft 
recorded speeds of 320kt 
(590km/h) during testing and 
reached an altitude of 17,000ft. 
“We are extremely pleased with 
the progress we’ve made up to this 
point,” chief executive Michael Le-
maire says. “We haven’t encoun-

tered anything that would require 
a major change in the design.”

The US Federal Aviation Ad-
ministration has now removed 
the initial flight limitations, he 

notes, allowing the 714 to move 
into the certification phase.

Lemaire says the company is 
seeking “north of $100 million” 
in investment to fund the certifi-

cation effort and bring the 714 to 
market. “Once the money is in 
place, we expect to complete cer-
tification within three years,” 
he says.

To help drum up investor in-
terest, Stratos will debut the 
proof-of-concept 714 at two lead-
ing US business and general avia-
tion events this year: the AirVen-
ture show in Oshkosh, Wisconsin 
in July and the National Business 
Aviation Association convention 
in Las Vegas in October.

Redmond, Oregon-based Stra-
tos says it will not take deposits 
for the aircraft until it can commit 
to a certification date, but it is re-
cording expressions of interest.

The 714 has a projected top 
speed of 400kt and a range of 
1,500nm (2,770km). ■

Irvine, California-based operator 
JetSuite has launched an aircraft 

management programme, which 
is designed to bolster its product 
offering and expand the fleet of 
jets available to its growing ad 
hoc and members-only charter 
services.

The company operates 12 en-
try-level Embraer Phenom 100s 
and eight Cessna Citation CJ3+ 
light business jets within its char-
ter division, which includes its 
bespoke VIP membership pro-
gramme, called SuiteKey.

JetSuite also operates a fleet of 
30-seat Embraer ERJ-135LR re-
gional jets on its scheduled ser-
vice, known as JetSuiteX.

JetSuite’s vice-president sales 
and marketing Cameron Gowans 
explains: “Introducing a manage-
ment programme will give us ac-
cess to additional aircraft, with-
out the financial outlay of 
whole ownership.”

JetSuite is focusing on Embraer 
types only, with Phenom 100s, 
300s, Legacy 600s and 650s its 
preferred models. “Our aim is to 
become an all-Embraer fleet-op-
erator. We will eventually move 
the CJ3s out of our line-up,” Gow-
ans says.

The first Legacy 650 is sched-

uled to arrive this month, and 
will enter service shortly after.

Gowans says the large-cabin 
aircraft will allow JetSuite cus-
tomers to carry more passengers, 
and make transcontinental flights 
without having to refuel. “It also 
puts Hawaii and Europe within 
reach,” he adds. ■

Company wants more Embraers (top) in place of its CJ3s (bottom)

Je
tS

ui
te

P&WC JT15D-5-powered prototype has so far been flown 33 times
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Jet Aviation is preparing to 
break ground on a new 

8,700m² (93,600ft²) hangar at its 
Basle, Switzerland base, to meet 
the growing demand for its VIP 
maintenance, repair and over-
haul and completions services.

Hangar 3 will replace two ex-
isting structures at the EuroAir-
port site, but will be nearly twice 
their size when it opens in the 
fourth quarter of 2018.

The General Dynamics-owned 
business aviation services pro-
vider says the hangar will 
“strengthen the company’s ability 
to meet rising demand for com-
pletions, refurbishment, modifi-
cation and upgrade services, par-
ticularly for widebody aircraft”.

The building will be able to ac-
commodate a number of single- 
and twin-aisle airliners simulta-
neously, up to the size of a 
Boeing 747-8. ■

DEVELOPMENT KATE SARSFIELD LONDON

Stratos 714 completes first test phase
Start-up is seeking more than $100m to fund certification programme and bring the four-seat personal jet to market
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JetSuite adds management scheme 
to develop members-only offering
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Bigger hangar 
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for Jet Aviation
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PARIS
Special report

Whether one attends to do business, hear the roar of 
aircraft overhead or touch and feel new arrivals and old 
favourites in the static display – or, indeed, to do all of 
those things and even sample the visual and culinary 
delights of summer in the City of Light while catching up 
with friends and colleagues, the biennial Paris air show 
never disappoints. What this year’s 51st edition will reveal 
remains, of course, to be seen, but early indicators are of a 
bar set high, with Boeing’s 737 Max 8 taking to the skies, 
Mitsubishi’s in-development MRJ regional jet having a 
break from flight testing to make its international air show 
debut and two US Air Force Lockheed Martin F-35As 
scheduled to appear. When it comes to commercial 
developments, sales of civil and military aircraft, innovative 
technologies and aerobatics, Le Bourget is the place to be 
in the week starting 19 June. As ever, FlightGlobal will be 
there in force to report it all. Our special show preview 
examines the major programmes and trends animating the 
aerospace industry today.

BEST SHOW 
IN TOWN
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Minimum lift-off speed trials need two pilots in control – and a long runway with clear skies downrange, as at Istres, in France
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All Neo challenges
In re-engining its A320 narrowbody, Airbus has minimised airframe, cockpit and systems 
changes, but having six variants to certificate still makes for a gruelling test campaign

The first flight of the Airbus A319neo in 
March marked the beginning of the 
end of a flight-test programme that 
has already lasted almost 36 months 

and will ultimately culminate in six new 
A320-family variants being cleared for service.

The programme began on 25 September 
2014, with the first flight of the Pratt & Whit-
ney PW1100G-powered A320neo from Air-
bus’s Toulouse plant, and is due to conclude 
next year when testing is completed of the two 
A319neo variants. 

MAX KINGSLEY-JONES TOULOUSE Five of the six Neo versions have now flown 
and overall the test programme has accumu-
lated more than 4,000 flight-hours.

A key milestone was reached in January 
2016, when Airbus handed over the first 
A320neo – again P&W-powered – to Lufthan-
sa, after original launch customer Qatar Air-
ways rejected delivery due to ongoing engine 
issues. Deliveries of A321neos begin in April 
this year, when Virgin America took its first 
CFM International Leap-1A-powered aircraft.

Airbus has kept the changes to the 
 A320neo family over the 30-year-old 
A320ceo (current engine option) variants to a 

bare minimum. The key changes are the 
 replacement of the legacy family’s CFM56 
and International Aero Engines V2500 en-
gines with P&W’s geared-turbofan PW1000G 
series and CFM’s all-new powerplant, and as-
sociated local strengthening. The cockpit and 
other key systems have been left pretty much 
alone, ensuring a high level of commonality 
with the installed fleet of A320ceos, which 
numbers some 7,000 aircraft.

But these limited changes did not mitigate 
the A320neo flight-test effort, given that the 
powerplant changes affect performance and 
that there are so many iterations to trial.
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“It was a quite difficult task for the teams if 
you consider that we have three different 
 aircraft types – A319, A320 and A321 – and 
they are all offered with two different  engines 
– Pratt & Whitney and CFM,” says  Sandra 
 Bour-Schaeffer, head of single-aisle 
 development flight testing within Airbus’s en-
gineering flight testing division.

SYSTEM INTEGRATION
“Although there is 95% commonality be-
tween Ceo and Neo, small modifications had 
a huge impact on flight test because they 
amount to 75% of what we would do on a 
brand new aircraft, as [the changes] have an 
impact on handling qualities, performance 
and system integration,” she says.

The re-engining meant that Airbus needed 
to retune all the A320’s fly-by-wire flight-con-
trol computers, as well as deal with the latest 
certification requirements, which have 
evolved since the original A320 was approved 
in 1988.

Bour-Schaeffer explains that replacement of 
the old engines with the Neo’s more efficient 
powerplants results in a 1.8t weight increase, 
which Airbus has overcome from an opera-
tional performance perspective. 

“We wanted to develop exactly the same 
take-off and landing performance or even 
 better than on the Ceo,” she says. “So we 
couldn’t stay with what we had on the classi-
cal A320 and for example for take-off had to go 
to a rotation control law which allowed us to 
cope with the weight increase and to meet 
 today’s regulations.”

The changes meant that Airbus adjusted the 
flap and slat angles from those of the Ceo and 
increased rudder deflection by 5° to cope with 
the higher thrust. 

The A321 remains the odd one out, retain-
ing its double-slotted flaps in place of single-
slotted items on A319/A320.

For the flight-test programme, Airbus 
 decided to tackle all the engine-related tests 
from a certification perspective on the two 
A320neo test aircraft, which were the first Neo 
examples to begin testing.

“So we tested up to the 33,000lb-thrust 
[147kN] rating on the A320 to complete the 
whole certification exercise from the engine 
point of view,” Bour-Schaeffer says. “So when 
we moved to the A321neo and A319neo, it 
was only the integration of that engine to the 
airplane [that was tested].”

Bour-Schaeffer adds that Airbus only had to 
demonstrate the water-ingestion test to the 
 authorities for the A321neo, as it was not nec-
essary for the A319/A320neo.

FLUTTER CAMPAIGN
The P&W-powered A320/A321neo test pro-
gramme accumulated more than 2,250 flight 
test hours, while the CFM versions  (including 
the A319neo) have covered over 1,770 flight 
test hours so far.

One of the key tests flown is the flutter 
campaign, during which control frequencies 
are put into the aircraft to evaluate the struc-
tural response of the wings and airframe. Air-
bus achieves this by programming the fly-by-
wire computers, rather than using traditional 
oscillating vanes on the wingtips. “The target 
is to demonstrate that the damping of the 
structure is sufficient in all configurations. We 
inject solicitations on our surfaces – ailerons, 
elevator and rudder – and we have oscilla-
tions,” says Bour-Schaeffer.

“Either it’s a 3min sweep where we go 
through all kinds of frequencies, or we have 
pulses, which are direct 200-500ms injections 
on the control surfaces, and we look for the re-
sponse of the aircraft.”

These tests are progressively carried out at 
various values across the speed range, for exam-
ple from the A320’s maximum operating Mach 
number (M0.82), all the way to Vd (dive speed).

“The only physical issue we discovered in 
the A320neo flutter campaign was vibration 
around the [reverser] cascade at the junction 
with the pylon, which on the first test went 
into oscillation,” says Bour-Schaeffer.

The A320neo was flown to Keflavik in 
 Iceland to enable trials in crosswinds as high 

Lufthansa kicked off the new era after taking delivery of this A320neo in January 2016
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A320neo family test and certification schedule 

Variant Engine First flight Certification First delivery

A320neo P&W 25 Sep 2014 24 Nov 2015 Jan 2016/Lufthansa

A320neo CFM 19 May 2015 31 May 2016 Jul 2016/Pegasus

A321neo P&W 9 Mar 2016 15 Dec 2016 Due 2017

A321neo CFM 9 Feb 2016 1 Mar 2017 Apr 2017/Virgin America

A319neo CFM 31 Mar 2017 Due early 2018 Due early 2018

A319neo P&W Due 2017 Due 2018 Due 2018

Source: Airbus/FlightGlobal

A320neo family test programme key milestones* 

A320neo                                                                                      A319neo/A321neo**

Envelope opening and configuration freeze Envelope opening and configuration freeze

Aircraft performance and flight physics Aircraft performance and flight physics

Powerplant, systems and noise External noise and water ingestion (A321neo only)

Autopilot Autopilot

Cold, hot and high-altitude campaigns Type certificate

Route-proving

Type certificate

Source: Airbus *following first flight **mainly airframe testing
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ab”  manoeuvres were successfully demon-
strated. “Keflavik has two runways at 90°, 
which  always  produces a cross-wind,” says 
 Bour-Schaeffer.

However, for the A321neo crosswind trials, 
runway work at Keflavik meant Airbus “ended 
up at Stornoway in Scotland”. This brought 
challenges as the Stornoway taxiways could 
not take the A321neo, so the aircraft had to 
backtrack on the runway between each 
 landing and take-off.

One trial that often produces spectacular pic-
tures is the Vmu test – minimum unstick speed 
– when the aircraft’s rear fuselage is deliberately 
dragged along the ground to determine the min-
imum speed at which it will lift off.

“The climb rate during these tests is really, 
really low – as low as 100-150ft/min – and we 
usually go to Istres [in France] as it has a very 
long runway, and there is nothing after the 
runway – so you have several kilometres 
where you can be at low altitude,” says 
 Bour-Schaeffer.

During these trials, for maximum safety 
oversight each test pilot is allocated one 
 dedicated control task. “There is one pilot 
 flying the pitch and the other pilot flying 
 initially the rudder and once airborne, the 
roll. This aids situational awareness,” says 
Etienne Miche de Malleray, Airbus experi-
mental test pilot and head of flight test 
 product design.

“The pilot flying the lateral has the safety 
role, in case something goes wrong – let’s say 
not getting out of ground effect – then he can 

make the decision to cancel the test and 
apply some power.”

During the take-off roll, the crew applies full 
back-stick at Vnmu (the minimum speed at 
which the nose can be raised) – typically 80kt, 
says Miche de Malleray. Then the task is to 
keep the tail-bumper on the runway for at least 
50% of the time until the aircraft lifts off.

The A320neo V speeds are actually lower 
than those on the A320ceo, due to lower Vmu 
and a new rotation control law. “This enables 
us to offer very good take-off performance,” 
says Miche de Malleray.

The Neo’s increased rudder deflection, 
along with a new “Vmcg law”, has also 
helped decrease the re-engined variants’ 
 minimum control-speed values. All A320neo 
variants also have a new tailstrike protection 
system built in to the control law, which is 
only valid for take-off.

MARKET TRACTION
Neo sales have probably exceeded even 
 Airbus’s wildest expectations, having sur-
passed 5,000 orders since programme launch 
in December 2010. But the popularity is not 
evenly spread. The A319neo versions are 
struggling to gain market traction, having se-
cured less than 50 orders.

Airbus officially remains  committed to its 
smallest Neo variant, and is working towards 
certification next year. Speaking earlier in 
2017, chief operating officer for customers 
John Leahy said the company will “definitely” 
produce the aircraft, but acknowledged that it 
has become a lower priority.

“If you’re supply-constrained, you don’t 
want to take a valuable delivery slot with an 
A319 if you can make it an A321,” Leahy says, 
claiming interest in the A319neo from sectors 
such as the VIP market.

So with four of the six variants now cleared 
for service and more than 110 Neos delivered, 
 Airbus is cruising towards the end of its latest 
single-aisle test programme. The challenge 
now will be to manage the continued 
 production ramp-up to ship that enormous 
order backlog to customers, and to ensure a 
smooth  transition from the legacy variants in 
the 2020 timeframe. ■

Water-ingestion tests were demanded for the A321neo, but not its smaller siblings
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With only 49 on order, slow-selling A319neo has been moved down Airbus’s priority list
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A320neo family order book 

Variant CFM P&W Undisclosed Total

A319neo 30 0 19 49

A320neo 1,163 840 1,614 3,617

A321neo 519 589 278 1,386

Total 1,712 1,429 1,911 5,052
Source: Flight Fleets Analyzer (May 2017)

To read Michael Gerzanics’ May 2017 flight 
test report on the A321neo, visit: 
flightglobal.com/a321neoft
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737 pushed 
to the Max
Arch-rival Airbus scored such a hit with its fuel-saving 
A320neo that Boeing abandoned dreams of a clean-sheet 
737NG replacement in favour of a quicker route to market

 By signing a blockbuster order for 260 
Airbus A320 aircraft in July 2011, 
American Airlines killed any hopes 
that remained within Boeing for 

launching a clean-sheet replacement for the 
737NG.

Airbus had only launched the re-engined 
A320neo family eight months earlier, but the 
backlog stood at a shocking 1,200  orders and 
commitments after the American Airlines 
signing. Both manufacturers sensed they 
were on the cusp of an unprecedented wave 
of demand by airlines for fuel-efficient new 
jets. In fact, they were about to enjoy a four-
year, single-aisle order binge – and Boeing did 
not want to miss out by waiting several more 
years to field and ramp-up production of a 
clean-sheet aircraft.

Thus, Boeing announced a plan to launch 
another 737 re-engining – the fourth in the 

programme’s 50-year history – by the end of 
July 2011. A month later, the company hosted 
a press conference in Seattle to unveil the first 
details of the newly branded 737 Max.

It was clear from the beginning that the 737 
Max 8 – the beating heart of Boeing’s single-aisle 
family – would require more than a simple re-
engining. The performance of the sharklet-
equipped A320neo would require something 
closer to the transition in the mid-1990s from 
the 737 Classic to the 737NG, which saw Boeing 
upgrade the engine, stretch the fuselage and re-
design the wing and cockpit.

CONTINUITY
For the 737 Max 8, which entered service 
with Malindo Air in late May, the wing and 
primary control  surfaces remain essentially 
the same, but virtually everything else – in-
cluding engines, pylons, winglets, spoilers, 
tail cone, stabilisers, inlet doors, landing 
gear, cockpit, electronics bays, cabin interi-

ors and cargo bays – is replaced or tweaked 
in some way.

That is not to suggest Boeing did not leave 
 mature technology on the drawing board by 
giving up on a clean-sheet design. The 
 Bombardier CSeries and Irkut MC-21 – with 
state-of-the-art fly-by-wire flight controls and 
liquid resin-infused composite wing panels – 
illustrate what is possible when a designer 
starts with a clean sheet of paper. 

Other  re-engining programmes, such as 
 Embraer’s E-Jet E2 family, also seem more 

Dual-feather split-tip winglets promise to improve fuel economy by 1% over an 800nm segment compared with previous blended design

Performance leap is akin to the              
mid-1990s Classic to NG transition
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 ambitious, boasting new engines, improved 
wings and a full fly-by-wire control system.

Boeing’s goal during the summer of 2011, 
however, was not to push the state-of-the-art 
in single-aisle aircraft technology. The com-
pany’s objective was to at least match the 15% 
fuel burn reduction promised by Airbus eight 
months earlier for the A320neo.

Curiously, the 737 Max configuration un-
veiled by Boeing in August 2011 fell short of 
that standard. Instead of matching Airbus’s 15% 
fuel burn reduction objective, Boeing presented 

the 737 Max with a 10-12% savings objective.
But the 737 Max 8 concept image revealed 

at that press conference on 30 August 2011 
looked slightly different to the real aircraft 
entering service. It had the same distinctive 
CFM International Leap-1B engines, but the 
fan diameter appeared slightly narrower. 
The 2011 image features blended winglets, 
not the dual-feather, split-tip winglets adorn-
ing today’s 737 Max.

In fact, Boeing would spend several 
months after August 2011 re-working the 737 
Max configuration, focusing especially on the 
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“The debate was around
which is the most efficient
engine for this particular
engine wing combination” 
Michael Teal 
Chief project engineer for the 737 Max, Boeing

❯❯

engines, nose gear and winglets. By July 2012, 
it was ready to display the configuration that 
matches the real aircraft that rolled out of the 
factory. The concept that was unveiled at the 
Farnborough air show – one year after the em-
barrassing loss of the American order – prom-
ised to reduce fuel burn by 14.5%, or 2.5-
4.5% more than Boeing had offered 11 
months earlier.

First, Boeing had assumed airlines would 
put an asterisk on Airbus’s 15% target, which 
included the addition of a new feature – the 
A320neo’s famous sharklet – that the 737 al-
ready had with its blended winglet.

“The reason Airbus was telling airlines a 
bigger number is because they were putting a 
bigger engine on and they were putting a shar-
klet on,” says Michael Teal, chief project engi-
neer for the 737 Max. “We already had the 
winglet, so our delta improvement was from 
the engine only. Their delta improvement 
was the engine and the sharklet. So that’s 
when we put a different winglet on.”

EFFICIENCY GAIN
The result is the Advanced Technology (AT) 
winglet on the 737 Max, which Boeing prom-
ises will deliver a 1% fuel burn reduction on 
an 800nm (1,480km) segment compared with 
a blended winglet. The AT winglet features a 
dual-feather design, which includes an up-
ward-pointing blended aerofoil to reduce 
drag and a downward-canted device to in-
crease effective wingspan. The 737 Max oper-
ates under ICAO Group C standards for access 
to airport gates. That standard imposes a 40m 

(118ft) limit on wingspan. The 737NG wing-
span comes in at 35.5m, leaving Boeing little 
room to extend wingspan to reduce fuel burn. 
The solution is the downward canted aero-
foil.

To explain how it works, Teal grabs a pen 
and sketches both the upward- and down-
ward-pointing surfaces of the AT winglet.

“If I took this winglet off the top, you didn’t 
have it on there and you weren’t thinking 
depth-wise and you look at this, what does it 
look like?” Teal asked.

“There you go. Right now that’s our most 
efficient wing treatment. It’s the raked tip. 
That’s why you see raked tips on the 787, the 
747 and really the 777X,” Teal says. “The 
most  efficient thing I could have done with 
this is take the winglet, lay it down and make 
it a rake. But then I go beyond the Group C 
[limit]. But instead I put the lower on, the 
lower one is behaving effectively like a rake. 
And it’s adding effective span.”

That was just the beginning. Boeing needed 
to do more with the 737 Max to reach the 
14.5% fuel burn reduction objective. If the AT 
winglet added 1-1.5%, Boeing still had to find 
2-3% of savings from elsewhere. Naturally, 
the company turned to the 737’s exclusive en-
gine supplier. As unveiled in August 2011, the 
Leap-1B engine contributed about 10% of the 
fuel burn improvement. 

But the original design of the 737 makes 
such demands trickier than normal. In the 
1960s, Boeing designed the 737 relatively 
low to the ground. It is so low the main land-
ing gear is stowed by folding into the middle 
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❯❯ of the fuselage, saving weight on fairings 
for stowage compartments. The drawback is 
the lower stance keeps the engines closer to 
the ground, leaving less room for increasing 
the fan diameter. The disparity is obvious by 
comparing the 737 with the A320. The origi-
nal Airbus single-aisle powered by a CFM56-
5B features a fan diameter of 1.72m (68in), 
which rises to 1.98m on the Leap-1A engine 
for the A320neo. By contrast, the 737NG se-
ries accommodates only a 1.55m inlet fan.

As Boeing contemplated the re-engined 
737 Max, fan diameter drove one of the earli-
est internal debates. Fan diameter is part of 
the equation that defines bypass ratio, a key 
metric for fuel efficiency.

“The first thing we did was decide whether 
or not we would do a 66in fan or a 68in fan 
from a 61. So that was the debate. So, it was 
really around which is the most efficient en-
gine for this particular engine-wing combina-
tion – not bigger is better,” Teal says.

A major issue arose, however, if Boeing 
 decided to go with a 68in fan. To prevent the 
bottom of the fan case from scraping the run-
way on take-off, Boeing needed to prop up the 
front of the aircraft by extending the nose gear 
by 8in, which would have wider implications 
for interior structures. A 66in-diameter fan re-
quired no such change to the gear height. Ulti-
mately, Boeing decided in this case that big-
ger would be better, and selected the 68in fan 
initially for the 737 Max configuration un-
veiled in August 2011.

Of course, that still was not enough. To 
reach the 14.5% fuel burn reduction target, 
the engine would have to change again. In-
stead of a 68in-diameter fan, Boeing asked 
CFM to widen the inlet to 69.4in, and reduce 
slightly the diameter of the core. The combi-
nation of a wider fan and a narrower core fur-
ther increases bypass ratio. But the larger fan 
brought back the ground clearance problem, 

so rather than raise the nose gear an extra 
1.4in, Boeing placed the engine higher under 
the wing and further forward.

As the engine supplier, CFM recalls a less 
straightforward process with several itera-
tions of the engine architecture, in which fan 
diameter and core sizes played a more nu-
anced role in the final outcome.

“Clearly fan diameter is a factor in this inte-
gration, as well as in the engine architecture 
optimisation, but there is no direct correlation 
between changing the fan size and what we 
ultimately did with the core – there is much 
more to it than that,” CFM says. “Throughout 
the design and development process, there 
were changes in fan flow and core flow, 
among other elements, but they were part of 
the overall optimisation.”

UPDATES
The original change to the nose gear would 
require extensive changes to the affectionate-
ly named “doghouse” compartment beneath 
the cockpit, which includes the nose gear 
well, electronics boxes and critical items such 
as the pilots’ oxygen tanks.

To accommodate the longer nose gear, Boe-
ing moved the forward bulkhead closer to the 
nose. That shrunk the size of the radar bay, so 
some of the electronics boxes were moved 

into the electrical equipment bay. The same 
boxes on the 737 Max are smaller than com-
pared with the 737NG, due to the miniaturi-
sation of electronics over the past decade.

Between the engine and the AT winglet, 
Boeing accounts for about 12-13% of the total 
goal to reach 14.5%. Another major change 
from the 737NG that reduced fuel burn by 
about 1% on the Max family was a relofted 
tail cone, replacing the 737’s distinctive but 
unflattering flat tail. The new circular tail 
cone eliminates a set of four drag-inducing 
vortex generators on the aft fuselage. These  
were added to correct a design problem dis-
covered in flight test in the late-1960s.

“The airplane had a vertical bounce to it 
back in the day, and vortex generators were 
the aerodynamic fix that smooths that air 
flow, which stopped the bounce but was ad-
ditional drag,” Teal says.

With the engines, winglets and tail cone 
changed to improve fuel efficiency, Boeing 
made other tweaks to offset higher mainte-
nance costs required for some components. 
Featuring larger engines and winglets, the 737 
Max weighs more than the 737NG series. 
That implies higher costs to maintain wheels 
and brakes over the life of the aircraft. To look 
for savings elsewhere, Boeing targeted one of 
the 737’s biggest maintenance headaches – 
the pneumatic-controlled bleed air system, 
which siphons air from the engine’s compres-
sor and uses it to feed cabin air compressors 
that pressurise the cabin.

Boeing replaced the pneumatic bleed air 
system with more reliable electronic con-
trols. The change also helps the 737 become 
more efficient at extracting air from the en-
gine. Teal says: “If you have a pneumatic sys-
tem, you just open it up and you get what 
you get, and you might be getting more than 
you need, and when you’re getting more 
than you need, you’re getting air that should 
stay in the engine and create thrust. So, we 
get a fuel burn advantage when we bring in a 
digital fuel system, because you can digitally 
tune the amount of air that you need in 
whatever flight regime you’re in.” ■

Boeing has had to once again reinvent its classic, as it had done in the 1990s with the NG
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Malaysia’s Malindo Air in late May became the first customer to receive a 737 Max 8

To read Paul Smith’s May 2017 flight
test report on the 737 Max 8, visit: 
flightglobal.com/737max8ft
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This issue should hold a cutaway poster of the 
Boeing 737 Max 8. If yours is missing or 
damaged please contact:
Gillian Cumming
FlightGlobal
Quadrant House, The Quadrant, 
Sutton, Surrey, SM2 5AS, UK
gillian.cumming@flightglobal.com
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A320neo/737 Max Europe order split A320neo/737 Max global distribution

SINGLE PLAYERS
Deliveries are under way of the Boeing 737 Max 8, while Airbus has begun shipping the 
largest of its re-engined narrowbodies, the A321neo. As output expands, we compare 

their fortunes using Flight Fleets Analyzer

Total Europe orders

1,999

Data for firm orders (including delivered aircraft) 
from Europeaan customers Source: Flight Fleets Analyzer 

737 Max
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A320neo
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737 Max
772 (39%)

A320neo
1,227 (61%)

Source: Flight Fleets Analyzer

Data for firm orders (including delivered aircraft) from European customers

Asia-Pacific
2,782 (32%)

Europe

1,999 (23%)

North America
1,469 (17%)

Latin America
665 (8%)

Unknown 
1,336 (15%)

Middle East
445 (5%)

Africa
46 (1%)

Source: Flight Fleets Analyzer

Data for firm orders (including delivered aircraft)

A320neo/737 Max order split

Source: Flight Fleets Analyzer

Data for firm orders (including delivered aircraft)

Total
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737 Max

A320neo Total
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Europe
 (1,227)
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(3,815)

Europe 
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Rest of the World
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Share of A320neo  
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23%

Source: Flight Fleets Analyzer

Data for firm orders (including delivered aircraft). 737 Max only offered with CFM engines

A320neo engine manufacturer share
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Airbus A350-900 operators are demonstrating the flexibility of new airframe and engine 
combinations by operating the type on long-, medium- and relatively short-haul services 

 A s Airbus closes on certification and 
first deliveries of the  A350-1000, 
its smaller sibling has been earn-
ing its crust on global networks for 

30 months. And the 80 A350-900s now in ser-
vice with 12 operators are demonstrating the 
twinjet’s deployment flexibility, flying rela-
tively short-haul routes, mid-distance sectors 
and very-long-range services.

The A350-900 made its Paris debut in 2013 
when it flew past Le Bourget just a week after its 
first flight. Eighteen months later, in January 
2015, the Airbus big twin made its service debut 
with Qatar Airways. Appropriately, the Doha-
based carrier is the largest operator, with 17 in 
service (including three leased from LATAM 
Airlines) followed by Cathay Pacific and Singa-
pore Airlines (SIA) with 13 aircraft each.

Flight Fleets Analyzer shows that half of the 
80 A350s delivered to date are in service with 
six Asia-Pacific carriers, while a fifth of the fleet 
is flying from the Gulf (all with Qatar Airways). 
Finnair is the current leading European opera-
tor, with eight in service.

Data from SRS Analyzer by FlightGlobal’s 

The long and short of it

Diio division shows that A350 route networks 
span intra-Asian operations as well as Asia-Eu-
rope, intra-Europe and transatlantic services. 
SIA has the longest and shortest sectors – Singa-
pore to San Francisco (7,340nm/13,600km) and 
Singapore to Kuala Lumpur (160nm).

“That longest route across the Pacific 

 between Singapore and San Francisco high-
lights the range capability of the type, even 
 before the ULR variant comes into service,” says 
Richard Evans, senior consultant with Flight 
Ascend Consultancy. “The Boeing 787-9 is also 
being used on ultra-long-haul flights – Qantas 
will use it to launch Perth-London services – 

New twinjet is proving to be   
a capable replacement for  

some A340s, A330s and 777s

Lu
fth

an
sa

Source: Flight Fleets Analyzer (May 2017)
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A350 fleet summary

Operator Fleet Seats Class split No. of routes

Air Caraïbes 2 389 18/371* 2

Asiana Airlines 1 311 28/283* 2

Cathay Pacific 13 280 38/242* 15

China Airlines 5 306 32/274* 12

Ethiopian Airlines 4 343 30/313 6

Finnair 8 297 46/251* 8

LATAM Airlines Brasil 4 348 & 339 30/318 & 30/309* 2

Lufthansa 3 293 48/245* 3

Qatar Airways 17** 283 36/247** 16

Singapore Airlines 13 253 42/211* 14

Thai Airways International 3 321 32/289 6
Vietnam Airlines 7 305 29/276* 8
Total fleet 80
Source: Flight Fleets Analyzer (May 2017) *includes premium economy **3 on lease from LATAM in 339-seat configuration

and these examples demonstrate how the new 
aircraft/engine combinations are capable of fly-
ing routes that previously needed the A340-500 
and 777-200LR.”

Evans points out that the A350 is starting to be 
seen on Atlantic routes. “Lufthansa has replaced 
A330-300s and A340-600s on Munich-Boston 
services, while SIA has replaced its 777-300ER 
Singapore-Moscow-Houston flight with an 
A350 service that now routes via Manchester.”

Airbus has been progressively ramping up 
A350 output, delivering 49 aircraft last year, as it 
works towards more than doubling that rate to 
10 a month by the end of 2018. But cabin seat-
ing is a continuing supply-chain concern.

The manufacturer remains under pressure to 
produce a “double-digit” number of heads-of-
version aircraft – initial new configurations – 
due this year, says Airbus chief financial officer 
Harald Wilhelm. Speaking in April at a quarter-
ly briefing, Wilhelm said the aircraft entering 
the final assembly line in Toulouse were “com-
patible” with the line’s ability to accommodate 
outstanding work, and that this was essential to 
ramp-up stability.

But Wilhelm adds that, while the supply 
chain performance is “improving”, the difficul-
ties are not “completely over”, highlighting the 
particular situation regarding seat supply.

“Significant improvement [still] needs to be 
done in terms of quality,” he says. “Quality at 
delivery but also quality after delivery.”

As new operators are joining the programme 

at regular intervals, analysis of the A350-900’s 
deployment can be slightly skewed as aircraft 
are allocated to relatively short routes initially to 
build experience on the type.

Nonetheless, the average block time for the 
fleet is a very respectable 7.2h, says Evans, 
showing the aircraft is being used on longer 
stage lengths than the A330 (see chart).

SHORTER ROUTES 
“However, several airlines are using the 
A350-900 to replace and supplement their 
fleets of A340s and older 777-200ERs,” he 
says. “Within the average, there are airlines 
scheduling the A350 on many shorter routes, 
especially within Asia-Pacific. This explains 
the fact that 50% of the flights are on routes 
below 3,000nm.”

The proportion of sub-3,000nm routes is 
higher than our analysis a year ago when a total 
of 26 aircraft had been delivered, which partly 
reflects the number of shipments to the Asia-
Pacific carriers. “This would appear to suggest 
that carriers feel the A350 is cost-competitive on 
these shorter trunk routes,” says Evans.

LATAM Airlines remains the operator with 
the highest average sector length, at 10.7h. Four 
airlines are in the 8-9h band – Finnair (8.8h), 
SIA (8.7h), Air Caraïbes (8.4h) and Lufthansa 
(8h). The most recent operator – Asiana – is 
 averaging just 3.8h with its single aircraft.

Seating arrangements across the 12 operators 
varies from as low as 253 seats (SIA) to as high 
as 389 (Air Caraïbes). The majority of operators 
have configurations of between 280 and 320 
seats, slightly lower than the “typical” count of 
325 seats that Airbus quotes for the -900. 

As well as the production ramp-up, Airbus’s 
main near-term challenge is to complete the test 
and certification programme for the A350-1000, 
clearing the way for deliveries to begin to Qatar 
Airways later this year. Meanwhile, Airbus is 
preparing to welcome more -900 operators into 
the fold. Next in line to receive their aircraft are 
Delta Air Lines (the first North American A350 
operator), Brazil’s Azul, Hong Kong Airlines 
and Malaysia Airlines. ■

Most operators have chosen A350 cabin configurations of between 280 and 320 seats
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Quick-time testing
By focussing on the specific differences between the baseline -900 variant of its A350, Airbus 
expects to certificate the -1000 stretch using only three aircraft and 40% fewer flight hours

 Cockpit images from the early long 
test flights of Airbus’s A350-1000 in 
May gave a tantalising glimpse of 
the performance capabilities of the 

manufacturer’s largest twinjet.
Airbus embarked on a full-scale operational 

trial of the cabin-fitted aircraft, MSN65, just 
over three months after flying the jet for the 
first time and less than six months after the 
maiden flight of MSN59, the first -1000 in the 
three-aircraft test fleet to become airborne.

With a complement of 310 passengers, the 
aircraft departed Toulouse on 11 May on a cir-
cuit around Europe which involved flying east 
over the Mediterranean to Italy before turning 
north over Central Europe and tracking to-
wards Scandinavia.

Four hours into the flight, as MSN65 flew 
along airway Z330 – passing Stockholm 
Skavsta airport on a course to the RESNA way-
point, which would take it close to Stockholm 
Arlanda – a cockpit image from Airbus 

showed the aircraft was cruising at Mach 0.854 
at an altitude of 35,000ft.

But it also indicated the Rolls-Royce Trent 
XWB-97-powered jet had burned 33.3t 
(73,300lb) of fuel since departure and had 65.5t 
of fuel remaining on board. The aircraft’s cockpit 
displays showed a fuel flow of 6.8t/h. Its gross 
weight at this point was just shy of 259t, indicat-
ing it had taken off at a little over 292t.

MSN65 returned to Toulouse via the North 
Sea, the UK and Ireland, and a long loop 
around the Iberian peninsula. The flight, cov-
ering a distance of about 5,400nm (10,000km), 
lasted just over 11h 30min and served as an 
initial opportunity to test the -1000 under 
long-haul airline conditions, with a large con-
tingent of A350 personnel from Airbus serving 
as passengers, supported by 13 Virgin Atlantic 
cabin crew members.

Virgin is a customer for the -1000, with a 
dozen aircraft on order, set to be delivered 
from 2019.

Airbus’s baseline three-class layout for the 
-1000 is 366 passengers. Virgin says MSN65 

was fitted with 293 seats for the early long 
flight – including 40 in business, 36 in premi-
um economy and 217 in economy. The carrier 
has yet to unveil the configuration for its own 
aircraft.

Virgin, whose crews spent several days in 
Toulouse preparing for the trial, says the pas-
sengers “experienced a full on-board service” 
and the test “put everything from the toilets to 
the entertainment through its paces”, ahead of 
the upcoming route-proving phase of the 
-1000 programme.

“Because we’re doing it well before certifi-
cation, it allows us to see, in advance, if there 
are any issues that need to be fixed,” says Air-
bus senior test pilot Peter Chandler, who led 
the flight.

MSN65 had been allocated the early long 
flight detail at the beginning of the test pro-
gramme, part of some 500h of flight duty 
which would concentrate on cabin develop-
ment and certification as well as extended 
twin-engined operations.

The aircraft’s role in the certification effort, 

MSN59 undergoing minimum-unstick 
trials with a bright orange tail skid fitted
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France. This test assesses the minimum speeds, 
under defined configurations, at which the 
 A350-1000 can become airborne. It involves ro-
tating the aircraft to high nose-up attitudes, and 
allowing the aft fuselage – protected by a tempo-
rary tail-skid – to scrape along the runway.

The aircraft shares the core testing with 
MSN71, which first flew on 10 January.

But MSN71 has also undertaken extreme-
condition trials, with Arctic-weather exposure 
testing at Iqaluit in northern Canada, in Febru-
ary – three years after similar work was carried 
out at the same airport with the A350-900.

During a five-day programme, the aircraft 
was subjected to external temperatures of -28°C 
(-18°F) to -37°C, according to the airframer.

At the other end of the scale Airbus has used 
Al Ain in the United Arab Emirates, during the 
summer months, for hot-weather exposure tests. 
The A350-900 flew to Al Ain in June 2014.

Simulated hot-weather conditions were cre-
ated to perform hot-fuel system and engine 
tests using MSN71 in early May, at Cardiff in 
the UK, relatively close to the airframer’s facili-
ties in Bristol.

HIGH AND WARM
Several Middle Eastern customers are due to 
take the -1000, among them Qatar Airways, 
which is set to receive the first. Qatar has 37 
on order, while Etihad Airways has 22 and 
new customer Iran Air is taking 16.

MSN71 has already performed warm-weather 
operational trials at high elevations during a pro-
gramme in Latin America, where carrier group 
LATAM is a customer for the -1000.

Over a 10-day period in March, the aircraft 
was flown to Bolivia, where it performed take-
off, approach and landing tests at Cochabamba 
– at an altitude of more than 8,200ft – as well 
as the capital La Paz, at 9,800ft.

The South American trials – which Airbus 
described as “high-and-warm” operations – 
also included flights to Barranquilla in Colom-
bia, which lies at sea level.

Ahead of its cabin trials, MSN65 embarked 
on a series of acoustics tests, towards the end of 
March, at Morón air base in Spain. Initial re-
sults of powerplant run-up and take-off tests, as 
well as approach monitoring, enabled Airbus to 
conclude that the aircraft was “very quiet”.

This aircraft subsequently conducted a se-
ries of five water-ingestion runs along a heavi-
ly flooded runway at Istres, operating at speeds 
of 80-140kt (148-260km/h).

Airbus says the -1000 performed “as expect-
ed”. The airframer monitored the runs using 
an unmanned air vehicle, which provided 
video images from directly above the aircraft.

Deliveries of the -1000 are set to begin before 
the end of this year, if Airbus keeps the certifica-
tion programme on schedule. The aircraft had 
secured 211 orders by May, accounting for a 
quarter of all orders for the A350 family. ■
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including external noise analysis, has re-
quired a relatively light on-board test equip-
ment installation.

In contrast, the other two A350-1000 test 
airframes – MSN59 and MSN71 – are shoul-
dering the fundamental responsibilities of aer-
odynamic and system performance.

The overall test programme of 1,600h is 
some 40% shorter than that for the A350-900, 
because Airbus has aimed to concentrate main-
ly on the specific differences between the base-
line variant and its larger, stretched sibling.

Aside from the 7m (22.9ft) longer fuselage 
the -1000 differs from the -900 in having an ex-

tended trailing edge on its wing, six-wheel 
main landing-gear bogies, and higher design 
weights – including a maximum take-off 
weight of 308t and maximum landing weight 
of 233t.

MSN59 entered the flight-test programme in 
November 2016. The aircraft has been fitted 
with heavy instrumentation and its 600h sched-
ule covered initial exploration of the flight en-
velope and configuration freeze before moving 
to the routine operational testing of the Trent 
XWB engines and flight-control systems.

R-R had already carried out extensive test-
ing on the 97,000lb-thrust (431kN) engines 
prior to the -1000’s maiden flight, using Air-
bus’s A380 MSN1 testbed.

MOVING BALLAST
To support the aerodynamic stability tests, 
MSN59 was equipped with water ballast 
tanks enabling a 10t transfer of weight, during 
flight, between the forward and aft cabins and 
a 10% shift in the centre of gravity.

MSN59’s on-board monitoring equipment 
featured more than 200 types of sensor to cap-
ture some 600,000 parameters as part of the 
data acquisition.

Installations for the maiden flight included 
a monitoring station with three positions for 
flight-test engineers, to examine the aircraft’s 
behaviour, and a separate engine-monitoring 
station for two powerplant specialists.

The flight-test station provides the engi-
neers with a representative cockpit view and 
external video images of critical systems – in-
cluding high-lift devices and landing-gear – 
from up to 15 cameras.

But the aircraft also has the ability to transport 
a flight-test cabin for ground-support personnel 
and technicians, which includes 51 seats.

MSN59’s test regime covered minimum-un-
stick testing in March this year, at Istres in 

Airbus test pilots Peter Chandler (left) and Guillaume Kreis (right) in the -1000’s cockpit
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A330neo/A350 & 777X/787 Europe order split A330neo/A350 and 777X/787 global distribution

WIDE BOYS

In the twin-aisle sector, the Airbus A330neo and A350 are head-to-head with Boeing’s 
787 and 777X. Flight Fleets Analyzer data shows how the market splits
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Total Europe orders

470

Data for firm orders (including delivered aircraft) 
from Europeaan customers Source: Flight Fleets Analyzer 

777x
268

A330neo
202

Total orders worldwide

2,552

777X/787
268 (57%)

A330neo/
A350

202 (43%)

Source: Flight Fleets Analyzer

Data for firm orders (including delivered aircraft) from European customers

Asia-Pacific
857 (34%)

Middle East
660 (26%)

Europe
470 (18%)

Latin
America
104 (4%)

North America
319 (13%)

Africa
82 (3%)

Unknown
60 (2%)

Source: Flight Fleets Analyzer

Data for firm orders (including delivered aircraft)

A330neo/A350 & 777X/787 order split

Source: Flight Fleets Analyzer

Data for firm orders (including delivered aircraft)

Total
1,514777X/787

A330neo/A350 Total
1,038

Europe
 (202)

Rest of the World
(836)

Europe 
(268)

Rest of the World
(1,246)

Number of A350s and 
787s in service with 
European operators103

Source: Flight Fleets Analyzer

Data for firm orders (including delivered aircraft). A330neo and A350 offered only with R-R engines, 777X with GE engines

787 engine manufacturer share

GE 655

Rolls-Royce 399

Unannounced 154

Total orders = 1,208



MEET DASSAULT SYSTÈMES ON BOOTH E172, HALL 2B
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Total orders = 1,213

787 total orders by variant

As the latest and largest 787 variant makes its international air show debut at Paris, we 
highlight the newest Dreamliner’s key market indicators; data from Flight Fleets Analyzer

Boeing dreams big
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The number of orders 
placed for all 787 
variants, of which the  
-10 accounts for 12%
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Etihad Airways
 Engines:  GE 

 Backlog:  30

Singapore Airlines
 Engines:  R-R 

 Backlog:  30

EVA Air
 Engines:  GE 

 Backlog:  20

Air Lease
 Engines:  GE 

 Backlog:  15

United Airlines
 Engines:  GE 

 Backlog:  14

British Airways
 Engines:  R-R 

 Backlog:  12

GECAS
 Engines:  GE 

 Backlog:  10

Vietnam Airlines
 Engines:  GE 

 Backlog:  8

KLM
 Engines:  GE 

 Backlog:  7

All Nippon Airways
 Engines:  R-R 

 Backlog:  3
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Total orders = 149

787-10 backlog by region

Source: Flight Fleets Analyzer

787-10 backlog by engine
manufacturer

GE Aviation Rolls-Royce

149
Total orders

70%

30%

Read our technical description 
on the larger 787 variants at: 
flightglobal.com/787tech

41%
The 787-10 has proved 
most popular with Asia-
Pacific airlines, which hold 
two-fifths of all orders 

BIG BROTHER
Launched at the 

Paris air show in 2013, the 
787-10 is third and largest 
Dreamliner derivative. Due 

to enter service in 2018 with 
Singapore Airlines, the variant 
is stretched by 5.5m over the 
787-9 and typically seats 323 

passengers in a mixed-
class layout.

CUSTOMER 
FOCUS

Ten customers have placed 
orders for 149 787-10s, with 

Etihad Airways and Singapore 
Airlines having made the largest 

commitments (30 each). Like other 
variants, the 787-10 is offered with 

GE Aviation and Rolls-Royce 
engines. GE has proved the 
most popular choice so far, 

securing a 70% share 
of orders.
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Rebuilding 
confidence
Delays to accommodate redesign work have affected 
Mitsubishi Aircraft’s status, so it is bringing its MRJ to Paris 
as part of a ‘balanced approach’ to development and sales

 Mitsubishi Aircraft brought its MRJ 
regional jet mock-up to the Farn-
borough air show in July 2016, 
the same one it displayed at Le 

Bourget in 2015. It held its usual mock-up 
tour to highlight the features of the Japanese 
aircraft, but most visitors had seen it before, 
and it had lost its novelty value. But Le Bour-
get this year will be different: the MRJ is set to 
steal the limelight, as it makes its debut at an 
international air show.

Some argue that taking a prototype out of its 
test schedule is an unnecessary distraction for 
the programme, one Mitsubishi can ill-afford 
with its five-times-delayed MRJ90. The Japa-
nese airframer, however, sees it differently.

“We had to delay the MRJ’s delivery 
schedule, but on the other hand the aircraft 
are successfully doing flight tests in the 
USA. It will give a lot of confidence to peo-
ple around the world if we are able to bring 
the MRJ to the Paris air show,” Mitsubishi 
Aircraft’s new president Hisakazu Mizutani 
told FlightGlobal in an interview at its Nago-
ya headquarters in late April.

“We want to show that despite the delay, 
the aircraft is flying safely as it should.”

Executive chief engineer Nobuo Kishi 

 acknowledges  that the programme should 
focus on flight tests rather than a trade show, 
but senses a need for a “balanced approach”, 
to rebuild the MRJ’s credibility.

Mitsubishi is feeling the pressure. In Janu-
ary, it announced a two-year pushback of the 
first delivery of the 88-seater to mid-2020. 
The extra time, it explained, was needed to 
relocate components in the aircraft’s avionics 
bay and reroute the associated wiring. This 
essentially brings some elements of the pro-
gramme back to preliminary design work, 
more than eight years into development.

The issue lies with difficulties in justifying 
compliance of the original design of the com-
ponents’ locations and wiring to Japan’s Civil 
Aviation Bureau. Kishi insists that the manu-
facturer was aware of the requirements from 
the start, but explains that certification regula-
tions do not “precisely define” the risk analy-
sis that must be done.

The redesign will improve safety in emer-
gency scenarios such as water in the avion-
ics bay or a terrorism threat. One issue now 
is the location of all three components of the 
flight control system in the same avionics 
bay, risking a complete shutdown in the 
worst-case scenario.

“From some viewpoints, our original de-
sign of the avionics bay components was very 

efficient,” says Mitsubishi Aircraft vice-presi-
dent and general manager of sales Yugo Fuku-
hara. “But at the same time we needed a com-
plex process to certify it. So, from the 
viewpoint of how easy it is for certification, 
our original design was not so good.”

Hence the company made the difficult de-
cision to redesign and announced the two-
year delay. This poison was preferable to the 
danger of an even longer revision should it 
fail to convince the Japanese regulator of com-
pliance further along in development.

MOVING COMPONENTS
Kishi says preliminary design for the changes 
is under way. This involves swapping some 
components between the forward and aft avi-
onics bays. Engineers also need to re-assess 
the routing of the aircraft’s 23,000 wires.

In addition, the manufacturer will work 
with partner Latecoere Interconnection Sys-
tems for the design and manufacture of its 
electrical wire systems, currently done in-
house by Mitsubishi Heavy Industries (MHI).

The roll-on impact of the redesign does 
not, however, stop there. Mitsubishi now 
 requires one or two additional aircraft for its 
flight test campaign, with an estimated 500 
extra flight hours needed to achieve certifica-
tion. Its four flight test prototypes have so far 
logged 660 flight hours, both in Nagoya and at 
its Moses Lake flight test centre in the USA.Delays to the MRJ’s schedule were caused by the requirement to relocate wiring and parts
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Mitsubishi MRJ

MRJ90 MRJ70

First flight 11/11/2015 TBD

Net orders 233 0

Deliveries 0 0

Backlog 233 0

First delivery mid-2020 TBD

MTOW (t) 39.6 36.8

Seats (single-class) 92 78

Range (nm) 1,150 1,020
Source: Mitsubishi Aircraft, Flight Fleets Analyzer  
Note: both versions will feature ER and LR variants

Despite the design change, Kishi says the 
majority of the flight hours logged are still 
valid for certification of the structures and 
aerodynamics of the jet. Nonetheless, some 
tests related to the changed areas will need to 
be repeated.

It is not all gloom, however, since the sleek 
aircraft has performed well in most tests. Says 
Kishi: “We had many achievements and suc-
cessful results during the flight tests, especial-
ly to the aircraft’s structure and aerodynam-
ics. For example in flutter tests, load surveys 
and stall handling characteristics. We were 
also able to do subsystem verification.”

The aircraft has conducted natural icing, 
cold weather tests, and ground experiments 
such as initial smoke penetration in the 
cabin. Kishi says no issues have surfaced 
concerning the aircraft structure, but there is 
a need to tune its flight control software, and 
change some of the air management system’s 
characteristics in the cabin and cockpit: all 
ordinary in flight test campaigns.

It also completed all the static strength tests 
necessary for the certification of the jet last 
November. The simulations found no defor-
mation that might hinder flight safety, and 
that the airframe could withstand up to 1.5 
times the maximum load. This confirmed the 
jet’s structural strength.

One of the biggest concerns for Mitsubishi 
lies in its inexperience in negotiating the 

complexities of certification, despite parent 
MHI’s strong aerospace pedigree. An execu-
tive from the Japan Civil Aviation Bureau 
even commented that he sometimes won-
dered how realistic Mitsubishi’s schedule 
was. It does not help that this is also the Japa-
nese regulator’s first attempt at certifying a 
commercial aircraft in more than 50 years.

Of the five schedule push-backs thus far, 
four have been related to certification trou-
bles, largely due to Mitsubishi’s inexperience. 
To overcome this, it has decided to do the ma-
jority of its flight tests in the USA, with the 
help of Seattle-based flight test and certifica-
tion specialist AeroTec.

It is also increasingly tapping foreign ex-
pertise to bring its programme forward. Of the 

company’s 1,900-strong workforce, about 300 
are foreigners. These “global experts” are in 
various roles, from design and engineering to 
flight test and certification. In fact, two key 
departments – programme management and 
engineering management – are now led by 
“very experienced non-Japanese”.

FOREIGN HELP
The majority of these foreign hires have re-
cent experience with type certification of 
commercial aircraft, which Mitsubishi is 
counting on to help accelerate design work 
and smooth the MRJ’s certification journey. 
Foreign hires were the ones who highlighted 
the certification risks of its avionics bay com-
ponents’ location and wire layout, following a 
design audit and review last autumn. This 
eventually prompted the design change and 
two-year delay.

Sales director Fukuhara adds that having 
these experienced personnel on the team also 
boosts the programme’s credibility. “The only 
way to keep confidence and enhance credibil-
ity is to show steady progress based upon our 
new schedule. We realise that the organisa-
tion change or reinforcement of the engineer-
ing team with very experienced engineering 
persons can increase the credibility of the 
schedule,” he says.

“Customers know we have addressed the 
issues and that we understand the cause and 

Mitsubishi is hoping that a Paris 
debut for its regional jet will 

reassure potential buyers
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❯❯ what we should do now.”
In its January delay announcement the 

manufacturer said it had enhanced its busi-
ness structure with more foreign experts 
 appointed to “fast track” the programme’s 
 development. A programme management 
system had also been put in place, and the 
type certification process clearly laid out.

Mitsubishi believes it has already laid “all 
potential issues on the table”, and has a sense 
that it has addressed almost all of them.

The company has also mandated the use of 
English as its official business language from 
1 April. This is a big shift for the deeply tradi-
tional Japanese company, whose senior man-
agement at times still require translators dur-
ing business communication with external 
parties. It also shows its serious ambitions in 
the industry.

Asked if there are concerns that the Japa-
nese programme is putting too much empha-
sis on foreign experts, Fukuhara says Mitsubi-
shi is a global company and it is natural to 
have a global workforce.

Parent MHI has also vowed to be more 
 directly involved in the jet’s development. It 
has created a business promotion committee, 
personally chaired by MHI president and 
chief executive Shunichi Miyanaga – a move 
not seen elsewhere in the conglomerate. 
 Status reports will be given to the committee, 
which allows for quick decision-making and 
execution on important issues.

MANAGING BUMPS
Mizutani, who took over as president on 
1 April, is an MHI veteran who has spent 42 
years with the company. His priority as chief, 
he says, will be to manage bumps along the 
way and keep a tight control on the pro-
gramme’s schedule.

He declines to discuss the project’s rising 
costs or the number of aircraft sales  that 
would be necessary to allow the programme 
to break even.  Mitsubishi has previously 
said it expected cash flow to “peak out” 
within two to three years, but assured that 
future cash demand can be met by MHI.

“We are committed to this business for the 
long-term and MHI is one of the biggest com-
panies in Japan and can afford this long-term 
investment,” Fukuhara says.

He concedes that the MRJ’s latest delay 
“disappointed” many of its customers. 
There have, however, been no calls for any 
cancellation of its 233 firm orders from six 
airlines and one lessor. While the late arrival 
of the aircraft makes it more challenging to 
sell, its sales team is working to convince 
airlines that the economics of the Pratt & 
Whitney PW1200G-powered aircraft makes 
the wait worthwhile.

With the push-back of the first delivery of 
the MRJ90 to mid-2020, slots for new custom-
ers are now available only from 2021, making 
it difficult to sell to airlines looking for new 
regional jets in the nearer term.

The MRJ90, the first variant Mitsubishi will 
deliver, and which two of its largest custom-
ers – SkyWest and Trans States Holdings – 
have signed for, also does not meet the buy-
ers’ current US scope clause agreements. 
Their contracts allow for a swap to the 
 smaller MRJ70, but both operators would pre-
fer the larger, more cost-efficient variant.

Over the next three years, the airframer 
sees opportunities in North America and 

some European countries, where legacy 
 operators will need to replace their 50-seat 
regional jets.

As Mitsubishi preaches transparency to bol-
ster customer confidence, the airframer also 
opened the doors of its final assembly hangar 
to journalists for the first time on 26  April, 
 offering a glimpse of MRJ production.

Located near the manufacturer’s headquar-
ters at Nagoya, the hangar started operations 
last March. There, four aircraft, including the 

first prototype of the MRJ70, were in various 
stages of final assembly.

The hangar is connected to a yet-to-be-
opened MRJ museum, where visitors will one 
day take tours to better understand the pro-
gramme. After all, the MRJ signifies more 
than just a commercial project for Mitsubishi. 
It is the first commercial aircraft to be pro-
duced and manufactured in Japan in the past 
50 years, since the demise of the NAMC 
YS-11 twin-turboprop.

“In the country, the kind of attention that 
we are drawing to the aircraft is in itself quite 
sensational,” says Mizutani. “I saw many 
 excited and happy faces during the MRJ’s first 
flight. I would definitely like to bring the MRJ 
to good success, and with the first commer-
cial flight, to share the joy with as many peo-
ple as possible.”

Asked if he is feeling the pressure of being 
parachuted in to head the project at such a 
critical juncture, the bespectacled and soft-
spoken president says quietly: “Yes.” ■

“The only way to enhance
credibility is to show steady 
progress based upon our new
schedule”
Yugo Fukuhara
Vice-president and general manager of sales, 
Mitsubishi Aircraft

P&W’s PW1200G engines offer a level of economy that may trigger plenty of airline interest

The jet will seat between 78 and 92 passengers and has so far gained orders for 233 aircraft
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Getting CSerious
Bombardier has hailed the early in-service performance of its clean-sheet narrowbody, 
but faces questions over delivery delays, legal action by Boeing and angry shareholders

 Nearly one year has passed since 
Bombardier’s CSeries narrowbody 
entered revenue service, and since 
then the aircraft has apparently met 

performance and reliability expectations and 
received certification to operate at London 
City airport. Executives at the Montreal manu-
facturer say the CS100 and larger CS300 have 
proved capable of meeting the rigours of air-
line service – an accomplishment that will not 
 escape notice from prospective customers.

That message comes as Bombardier faces sev-
eral high-profile challenges, including a lack of 
recent orders, slow 2017 deliveries, financial 

losses, supply chain problems, a pending US 
trade investigation, and an investor and labour 
backlash over executive compensation. Still, 
Bombardier commercial aircraft president Fred 
Cromer insists the company remains on track. 
Deliveries, he says, will ramp up this year and 
the CSeries’ performance in airline service has 
spurred additional interest.

“The entry-into-service successes that we 
are having fuels the conversation,” Cromer 
tells FlightGlobal. “Now there is more confi-
dence from an industry standpoint that the 
airplane can handle the airline environment.”

Cromer declines to speculate about poten-
tial upcoming sales, emphasising that the pro-
gramme continues gaining momentum as 

more CSeries enter service. Meanwhile, the 
sales staff continue promoting the CSeries’ 
 efficiency and, specifically, its ability to help 
carriers defend existing markets and develop 
new ones. Cromer says: “It’s always difficult to 
predict if and when you will get to the finish 
line. We are educating the market on what this 
airplane can do.”

Cromer also expects that airlines will take 
notice when Swiss begins operating CS100s 
to London City airport – flights the carrier 
expects to begin in the third quarter of 2017. 
In April, Canadian and European regulators 
approved the CS100 to operate London 
City’s steep approach, making the CS100 one 
of the largest aircraft with such approval.

JON HEMMERDINGER MONTREAL
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Swiss will operate CS100s on services to 
London City airport later this year
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“There is more confidence 
from an industry standpoint
that the airplane can handle
the airline environment”
Fred Cromer 
Commercial aircraft president, Bombardier

The company reported a $31 million net 
loss in the first quarter of 2017, although the 
results mark an improvement from a net loss 
of $138 million in the first quarter of 2016. The 
commercial aircraft unit lost $56 million 
 before interest and tax in the first quarter of 
2017, while the business jet division posted a 
pre-interest and pre-tax profit of $74 million. 
Despite financial challenges, executives stood 
firm during the company’s annual shareholder 
meeting in May, insisting Bombardier had the 
right executive team and remains on track to 
reach a goal by 2020 of $25 billion in annual 
revenue and a 7-8% earnings margin.

ORDER BOOK
The CSeries’ order book currently stands at 
360 aircraft, but Bombardier has not 
 announced a significant sale since Delta Air 
Lines became the first major US customer 
with an order for 75 CS100s plus 50 
 options, in April 2016. That news followed 
an announcement in February 2016 that Air 
Canada signed a letter of intent for 45 
CS300s with options for 30 additional air-
craft. (Air Canada converted that intention 
into a firm order in June.)

Bombardier delivered its first CSeries – a 
CS100 – to Swiss in June 2016, and met its 
2016 goal of delivering seven CSeries. 
(Swiss received five CS100s and Air Baltic 
two CS300s last year.) The manufacturer set 
a goal to deliver 30 to 35 CSeries in 2017, but 
by early June it had  delivered just six, in-
cluding three Swiss CS100s, one Swiss 
CS300 and two Air Baltic CS300s.

Vice-president of customer services Todd 
Young told FlightGlobal in April that the air-
craft had been performing at dispatch relia-
bility rates “around” 99%.

The slow delivery start to 2017 results from a 
shortage of the CSeries’ Pratt & Whitney 
PW1500G geared turbofans. P&W has attributed 
its delays to problems manufacturing the 
 engine’s titanium-aluminium fan blades, 
 although it has opened new factories and says it 
is addressing the problems.

There have been other unexpected engine 
issues. Bombardier confirmed in April that 
Swiss and Air Baltic were performing precau-
tionary borescope inspections of PW1500Gs – 
a development that followed reports of in-
flight shutdowns of PW1100G-powered 
Airbus A320neo-family aircraft.

Bombardier has confirmed that PW1500Gs 
require upgrades similar to those required for 
PW1100Gs. In April, Greg Hayes, chief execu-
tive of P&W parent United Technologies, said 
P&W had redesigned a carbon air assembly in 
the PW1100G and was redesigning the com-
bustor lining.

GEARED TURBOFAN
Cromer says inspections have shown CSeries 
engines to be “as expected”. He downplays 
 engine issues, saying that, unlike Airbus and its 
A320neo, Bombardier designed the CSeries 
from scratch to be paired with the geared turbo-
fan. “The in-service experience for the CSeries 
application has been much smoother with far 
less disruption than what we have seen on the 
Airbus product,” he says.

Supply chain issues aside, executives 
 insist Bombardier will meet 2017 production 
goals. The company has aligned its produc-
tion with that of P&W, and deliveries will 
 accelerate in the second half of 2017. “We’ve 
got confidence in Pratt’s ability to deliver the 
revised engine schedule,” Cromer says. “We 
have a ramp-up that we think is manageable.”

Other challenges this year include deci-
sions by the US Department of Commerce 
and International Trade Commission to inves-
tigate Bombardier for potential violations of 
US trade rules. The investigations result from 
a petition filed by Boeing in April claiming 
that Bombardier, after receiving more than 
$2.5 billion in Canadian government subsi-
dies, sold CS100s to Delta at a significant loss 
– thereby “dumping” the aircraft in the USA 
– in a move to gain market share.

Using information in financial reports, 
Boeing estimated that Delta paid about $20 
million each for aircraft that cost Bombardier 
$33.2 million to produce. Boeing alleges 
Bombardier’s sales tactics threaten the viabil-
ity of its competing 737-700 and 737 Max 7.

Bombardier denies the claims, insisting 

the CSeries does not compete with Boeing’s 
larger 737 and that Boeing’s price calcula-
tions are incorrect. Cromer says Bombardier 
has ensured financial transactions comply 
with trade rules, adding: “Every OEM has 
some form of support coming to them.

“We are well aware of what is required – 
what the rules are – and we are fully compli-
ant with the rules,” he tells FlightGlobal. 
“Discounting in our industry is common, 
especially in the early days of the pro-
gramme. Costs will come down as produc-
tion moves along.”

The investigation could potentially result in 
import duties, and US authorities could issue 
their preliminary determinations as soon as this 
month, they say.

Back home, investors and labour groups have 
criticised Bombardier for executive compensa-
tion packages. The controversy was ignited in 
March when Bombardier released documents 
showing compensation paid to six executives 
jumped about 50% in 2016 to $32.6 million – 
even as the company posted financial losses and 
benefited from government aid.

Bombardier responded in April, announc-
ing that it had trimmed executive chairman 
Pierre Beaudoin’s compensation and delayed 
by one year – to 2020 – performance-based 
 incentive payments due to six executives.

But the company remained under pressure, 
particularly from a vocal pension fund investor, 
and in May announced that Beaudoin would 
step down as executive chairman, effective 
30 June. During the shareholder meeting, the 
company defended the altered executive com-
pensation plan as necessary to retain top 
 employees. Bombardier also noted that its com-
pensation aligned with industry standards.

Still, shareholders expressed frustration 
during the meeting. One criticised Bombardier 
for comparing itself with companies that were 
profitable, while another accused Bombardier 
of “playing with public money”. ■

Air Baltic has received four CS300s so far, as Bombardier seeks to speed-up deliveries
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Scrap heap 
challenger
Once billed as a long-haul travel game-changer, demand 
for the world’s largest airliner is now so fragile that the 
earliest A380s may be parted out after just 10 years’ service

 Does anybody want a used A380? A 
few months off the 10th anniversa-
ry of the Airbus double-deck airlin-
er entering service, orders have vir-

tually dried up, production will fall to one a 
month from 2018, and there is increasing un-
certainty over whether there is a viable 
second hand market for the world’s largest 
airliner. The superjumbo arrived as a game-
changer in long-haul travel; there is now the 
dismal prospect of A380s not yet into their 
teenage years being broken up for scrap.

The oldest A380s will start coming to the 
end of their operational span with original 
customers almost as quickly as Airbus deliv-
ers new ones. In late May it emerged that Dr 
Peters Group is considering parting-out at 
least some of its returning A380s. The Ger-
man lessor has five aircraft with Air France 
and four with Singapore Airlines (SIA), 
which recently confirmed that it will return 
four of its A380s at the end of this financial 
year, in April 2018.

According to Flight Fleets Analyzer, 10 
A380s on operating lease are due to be re-
turned between now and 2020, including six 
with SIA, three with Emirates and one with 
Air France. Malaysia Airlines (MAS) has al-
ready offered its six A380s for sale or lease, 
with no takers. Instead, the super jumbos are 
being converted to high-density, 700-seat-plus 
layouts to operate in the Muslim pilgrimage 
market under a new subsidiary.

The now almost year-round demand for 
charter flights to Islam’s holy sites is certainly 
one option for ageing A380s – more than two 
million believers make the Hajj pilgrimage 
every year, and that figure is expected to dou-
ble as long-haul flights come within financial 
reach of more Muslims around the world. 
MAS will begin service with its new pilgrim-
age unit in 2019, after the aircraft have been 
fitted with about 200 extra seats in an all-
economy arrangement through Airbus.

LOW-YIELD NICHE
However, Rob Morris, head of consultancy at 
Flight Ascend Consultancy, is sceptical about 
the potential of the pilgrimage opportunity, 
partly because a variety of widebody types 
could be called into the role. “The reality is 
that this is a low-yield market and it is likely 
to see continued use of other written-down 
widebodies in addition to some A380s, rather 
than converting to all A380s,” he says. “It is a 
niche opportunity.”

Airbus emphasises the need for the A380 in 
a world with ever-more mega cities and rising 
demand for air travel, and believes orders will 
come – although the last big sale was to lessor 
Amedeo, which signed for 20 in February 
2014. Aside from A380 stalwart Emirates, 

MURDO MORRISON LONDON

with 48 deliveries outstanding, the backlog of 
just over 100 aircraft looks fragile. While not 
helping orders directly, a burgeoning second-
hand market would bolster the type’s credibil-
ity and Airbus is confident there will be one.

The airframer has talked up the potential of 
used A380 sales in Africa and China, and 
even among blue-chip carriers. Hopes of in-
terest from an existing A380 customer were 
raised when IAG chief executive Willie Walsh 
suggested at a conference in Dublin in Janu-
ary last year that subsidiary British Airways 
was looking at acquiring “five or six” second-
hand A380s to add to its fleet of 12 new air-
craft. The additions might be used by the 
group’s other carriers, he said.

Walsh is a fan of the type. “Customers love 
it. The aircraft works very well,” he said of the 

A380s in operation with BA on routes includ-
ing London Heathrow to Los Angeles. How-
ever, the revelation was only good news up to 
a point for Airbus. The IAG boss also de-
scribed the asking price for new A380s as 
“outrageous”, and said the airline would not 
be interested in taking on more new exam-
ples, including the nine options it holds with 
Airbus as part of its original order.

The economics of the superjumbo – wheth-
er its cost of acquisition or cost of operation – 
has been the A380’s biggest problem. While 
about a dozen other national airlines operate 
the type, only Emirates puts it at the core of its 
strategy. For most other customers, it is a 
niche aircraft, flying on high-density city 
pairs where frequency is less of an issue. Half 
of the A380’s customers have single-figure 
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fleets, with SIA the next biggest operator after 
Emirates, with 19 aircraft.

Mark Lapidus remains a believer – at least 
in the opportunity the A380 offers, new and 
secondhand, to airlines wanting to add a new 
dimension to their service. The chief execu-
tive of Dublin-based Amedeo placed an order 
for 20 A380s at the 2014 Singapore air show, 
although none has yet been placed with cus-
tomers. Speaking to FlightGlobal in 2016, he 
said Amedeo was initially focusing on the 
secondhand market, working with Airbus to 
remarket early examples of the aircraft.

CONVERSION COSTS
There certainly will not be a glut of A380s arriv-
ing on the secondhand market in the next few 
years. The fact that only 41 were delivered be-
tween 2007 and 2010 means that – at least ini-
tially – the supply of aircraft will be reasonably 
controlled. Lapidus and Airbus hope this lim-
ited availability will prevent prices plummet-
ing while leaving A380s available for airlines 
keen to trial the type but reluctant to commit to 
aircraft fresh from the production line.

One of the biggest stumbling blocks could 
be the cost of converting highly bespoke inte-
riors into the more high-density configuration 
that appears to be the best hope for the super-
jumbo in its second life. Although Morris 
notes that transitioning an early A380 into an 
all-new three- or four-class configuration 
would probably be “prohibitively expensive” 
at $30-40 million, he concedes that convert-
ing it to a single- or two-class arrangement for 
a secondary or tertiary operator would be 

cheaper. “Particularly if they don’t move mon-
uments and use refurbished seats, I guess the 
cost could come in at well under $10 million,” 
he says. “This means they could deliver a po-
tentially cost-efficient aircraft for higher-densi-
ty, low-yield, long-haul markets,” he says. 
However, he believes conversions could be 
trickier on some of the earliest A380s. “It will 
be a particular issue as these were virtually 
handbuilt as Airbus learned to productionise 
the A380.”

An admission that the world’s biggest air-
liner is closer to being economical at a high-
density configuration than the flying cruise-
ship concept touted by Airbus when the A380 
was launched in the early 2000s came at 
April’s AIX interiors show in Hamburg. Tou-
louse unveiled the final structural alteration in 
a series of cabin tweaks that should increase 
the A380’s capacity by up to 80 seats.

A redesigned front staircase will create 
space for 20 more passengers and joins a 
package of “cabin enablers” that Airbus says 
will make the A380 “more efficient”. The air-
framer is also promoting an 11-abreast econo-
my configuration on the main deck, as well as 

a nine-abreast premium economy design. To-
gether, says Airbus, the space for 80 more pas-
sengers should equate to $12 million extra 
revenue per aircraft.

Airbus says the new configuration could be 
offered as a retrofit through maintenance, re-
pair and overhaul organisations, as well as on 
new aircraft. However, Morris remains scepti-
cal of the A380’s sell-on prospects, especially 
in the absence of a passenger-to-freighter 
(P2F) programme. “Longer term, very large 
aircraft markets have seen limited transitions 
in secondary passenger markets. The majority 
of passenger Boeing 747-400s that transi-
tioned did so as P2F conversions,” he says.

Other large widebodies fared even less 
well. The A340 quadjet became “almost obso-
lete” when the fuel price rose, he says. “Even 
the 777-200ER is facing problems as second-
hand examples arrive on the market having to 
compete with new 787s and 777-300ERs and 
A350s,” says Morris. 

For Airbus, convincing airlines to invest in 
secondhand A380s – even at bargain bin pric-
es – could be almost as difficult as securing 
orders for new ones. ■



...for the Airline Strategy Awards 2017. This 
exclusive invitation-only event is attended by a 
select group of airline executives, industry 
professionals and international media.

TAKE YOUR SEATS…

To find out more about the awards or availability of places, please contact Carly 
McGowan on +44(0) 208 652 8845 or email carly.mcgowan@flightglobal.com

It continues to be an excellent opportunity for 
senior air transport executives to exchange views 
in a relaxed setting as they gather to celebrate 
management excellence.
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The next 
big thing

To keep up with growing widebody 
production, Airbus is enlarging its 

airborne logistics fleet

PARIS
Beluga XL

Two decades after retiring its origi-
nal outsize transport, the Super 
Guppy, Airbus is gearing up to 
introduce its third-generation air-

lifter in two years’ time, boosting its air- 
logistics capability as production ramps 
up across its plants.

Airbus’s original turboprop-powered 
transporter was based on a Boeing plat-
form: the Stratocruiser/Stratotanker of the 
1950s. Officially designated the Aero 

Spacelines 377SGT, a fleet that ultimately to-
talled four Super Guppies served Airbus, 
moving large aircraft sections between pro-
duction facilities around Europe from its em-
bryonic phase in the 1970s until a replace-
ment was developed in the 1990s.

Created by a Franco-German partnership 
called Special Aircraft Transport Internation-
al Company (SATIC), the A300-600 Super 
Transporter, or Beluga ST (pictured above), 
entered service in 1995. The arrival of the 
A300-based freighter allowed the trusted 
Super Guppies to be retired in 1996-1997 – 

three now reside in museums, while the 
fourth remains in operation with NASA.

Today’s Beluga XL brings the manufac-
turer’s logistics fleet into the 21st century, 
as it is derived from the fly-by-wire A330-
200F widebody and is formally designated 
the A330-700L.

The need for a new iteration of Beluga 
arose as Airbus prepared for the ramp-up 
of A350 production and increasing rates 
on the single-aisle programme – as well as 
other needs such as the movement of 
A400M components. In mid-2012 Airbus 

MAX KINGSLEY-JONES LONDON
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began introducing Beluga loading-hang-
ars under its “Fly 10,000” initiative, as it 
worked towards doubling the fleet’s annual 
aircraft utilisation to 10,000h by 2017, under 
which each airframe operates five flights a 
day, six days a week.

The Beluga XL was launched in November 
2014, but the A330/A340 was first considered 
as an outsize transport platform in the 1990s 
when Airbus was examining logistics options 
for the A3XX (later A380) assembly process. 
One option proposed by SATIC was a Beluga 
derivative of the A340-600 with a cargo-bay 
diameter of about 10m (32ft), which would 
have enabled it to carry the larger A380 subas-
semblies, such as fuselage sections. Ultimate-
ly Airbus decided to concentrate on surface 
transport for the bulk of A380 logistics.

ARRIVING BY ROAD
Final assembly work on the first Beluga XL is 
under way in Toulouse following the delivery 
in April and May of the first large structural 
pieces. These include two large lateral panels 
and a central panel transported to Toulouse 
by road from the Spanish Aernnova plant, 
along with the first modified nose section 
from Stelia Aerospace in Méaulte.

The initial Beluga XL airframe is undergo-
ing construction at the L34 facility in Tou-
louse, the final assembly location for the 
twinjet. The first aircraft is due to fly in mid-
2018 and enter service about a year later. Op-
erated by the Airbus Transport International 
(ATI) subsidiary, the five Beluga XLs will ini-
tially work in parallel with the similarly sized 
fleet of Beluga STs until the older aircraft are 
progressively retired up to 2025.

Unlike the current ST version, which has 
GE Aviation CF6 engines, the XL is powered 
by Rolls-Royce Trent 700s.

To accommodate outsize loads, like its 
forebear the Beluga XL incorporates a bulbous 
cargo bay grafted on to the existing fuselage. 
Like its predecessor, the new aircraft has a 
lowered cockpit section to facilitate direct 
forward-loading through the upward-opening 
freight door into the cargo bay. The Super 

Guppy featured a novel design whereby the 
entire nose section hinged sideways.

“The Beluga XL is really a patchwork,” ex-
plains Olivier Delmas, who is head of overall 
aircraft design for the programme. “Geometri-
cally, it is the forward part of an A330-200F 
freighter, with the aft part of an A330-300.”

The XL has 6t greater payload than the ST 
and an enlarged “bubble” section that is 6m 
longer and 1m wider (maximum fuselage di-
ameter is 8.8m). This delivers a 30% increase 
in cargo volume, allowing the XL to transport 
two A350 wings – the ST can manage only 
one. It can also carry a full wing-set for the larg-
est A350 variant, the -1000. With a maximum 
take-off weight of 227t, the XL has a range of 
2,200nm (4,070km) with a payload of 52t.

“We needed the cargo hold to be 45m long 
with an internal diameter of 8m and a pay-
load capability of 50t,” says Delmas. “These 
dimensions can accommodate fuselage sec-
tions and allow us to transport a pair of A350 
wings – something we can’t do today by air.”

Jean-Marc Passuello, who leads a cross-
functional Airbus delivery team responsible 
for the development of major XL component 
assemblies, says payload requirements were 
the main driver.

One of the physical differences between 
the ST and XL versions is the dorsal fin that 
connects to the front of the main fin. This 

❯❯
The “Smiling Beluga XL” livery was 
chosen in a poll by Airbus staff

component is triangular and manufactured as 
a single part on the ST, but to ensure stability 
for the larger version it has been enlarged and 
is produced in three parts.

The need for stability also resulted in a re-
vised tailplane, says delivery team leader 
Guillaume Pages.

“We had to add a metre to each side using 
what we call extension boxes, and the auxil-
iary fins on the tailplane are 1m higher than 
those on the Beluga ST,” he says.

Ventral fins are a completely new addition 
on the Beluga XL, attached to the rear fuselage 
and providing additional stability.

SMALL STEPS
The basic core airframe for the first Beluga XL 
was completed in December 2016. Assembly 
of these sections earlier this year marked the 
start of an 18-month integration process.

Speaking in January, Beluga XL pro-
gramme head Bertrand George said the final 
integration would be “a series of small steps”.

“The number of holes to be drilled and fas-
teners to be installed is far bigger than on any 
other Airbus aircraft,” he says.

Over the initial 12 months of the assembly 
the airframe is being completed and fitted 
with mechanical and electrical components. 
The final six months involves transferring the 
aircraft to a new station for engine installation 
and ground testing.

Earlier this year Airbus asked its employ-
ees to choose the “uniform” that the Beluga 
XL would wear from six options. The “Smil-
ing Beluga XL” entry – complete with whale-
inspired eyes and a happy grin – was the 
stand-out winner.

“I’m already looking forward to seeing our 
first Beluga XL emerging from the paint shop 
and greeting the world with a big smile on its 
face,” says George.

One thing is for sure: the arrival of the Be-
luga XL in 2019 will put big smiles on the Air-
bus logistics management team as they grap-
ple with rising production across the 
manufacturer’s assembly lines. ■
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Airbus Beluga family specifications

Beluga ST Beluga XL

Length (m)   56.2   63.1
Wingspan (m)   44.8   60.3
Height (m)   17.2   18.9
Fuselage diameter (m)   7.7   8.8
Maximum take-off weight (t)   155   227
Payload (t)   48   52
Range (nm)   1,500   2,200
Engines   GE CF6-80C2   R-R Trent 700
Thrust (lb)   59,000   71,100
Service entry   1995   2019

Source: Airbus/FlightGlobal
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Stealth back 
on display
Lockheed Martin is giving little away ahead of its headline 
appearance at Le Bourget, but the company hopes putting 
on a good F-35A show will boost sales prospects in Europe

 L ockheed Martin’s F-35A will soar 
above the Paris air show this June, 
making it the first US-made stealth air-
craft to visit the event since 1995.

Two F-35As will depart from Hill AFB, 
Utah, and Luke AFB, Arizona, with US Air 
Force pilots, although Lockheed pilots will 
perform the demonstration at the show. The 
USAF has cited a limited number of aircraft, 
pilots and maintainers, but plans to develop 
its own F-35 demonstrations beginning in 
2018, the service says.

The two F-35s will perform more than just 
a flyover, according to Lockheed, which  de-
clines to elaborate on whether the aircraft will 
land at the show, noting: “We want to keep 
the suspense.”  However, the event’s organis-
ers lists the type as due to fly and also be on 
static display throughout the week.

The US Marine Corps’ and UK’s short take-
off and vertical-landing F-35B variant appeared 
at the Royal International Air Tattoo and Farn-
borough air show in the UK last July, and sev-
eral of the conventional take-off and landing 
model visited Europe earlier this year, under 
the European Reassurance Initiative effort.

The visit should be a treat for European audi-
ences, who have not seen a US stealth aircraft 
over Le Bourget since the Northrop Grumman 
B-2 bomber flew past the show in 1995.

Controversy over possible French industri-
al espionage broke out after the last static dis-
play in 1991, when the Lockheed F-117 visit-
ed. Before those accusations, the US 

LEIGH GIANGRECO WASHINGTON DC Department of Defense funded displays of its 
aircraft. But information from US intelligence 
agencies prompted the end of DoD – and by 
extension US aerospace industry – involve-
ment in the Paris air show.

Lockheed’s F-22 was scheduled to visit in 
2009, but the USAF cancelled the appear-
ance, citing availability of the aircraft. When 
asked whether Lockheed has concerns over 
bringing stealth aircraft to Paris this year, a 
company spokesperson was terse: “We have 
full confidence in the [US] air force ensuring 
their jets are secure.”

Although France is not purchasing any 
F-35 variant, the French already have some 
hands-on experience with the Joint Strike 
Fighter, after completing a recent trilateral ex-
ercise with the USAF and Royal Air Force. 
French Rafales performed the exercise with 
British Eurofighter Typhoons and USAF F-
35As and F-22s at Langley AFB, Virginia, in 
April. The event focused on preparing the al-
lies for a high-end air-to-air fight with a peer 
adversary, such as Russia.

“We build with the RAF and US Air Force 
a high level of confidence between the crews 
and aircraft,” Rafale pilot Lt Col Yann Malard 
told FlightGlobal during the exercise. “This is 
important to share our different tactics if we 
have to fight in high-intensity conflicts togeth-
er, and that may happen soon. It is very im-
portant that we know each other.”

REDUCED DATA SHARING
The three partners can share information, but 
sharing classified data remains an issue on 
the F-35. But that does not change the way the 
Joint Strike Fighter operates with UK and 
French fighters today, Malard adds.

During the event, the F-35 shared less infor-
mation with its partners than it would during a 
contingency operation, says Col Joseph Kend-
all, chief of the tactical data links enterprise di-
vision at the USAF’s Air Combat Command.

“We would probably allow a little more in-
formation to flow in those environments,” 

Kendall says of an operational mission. “It’s 
something that we’re cognisant of and some-
thing we’re working on to the maximum ex-
tent possible. We obviously need to protect 
our methods and sources while still maximis-
ing the amount of information we can distrib-
ute and we’re finding responsible and thor-
ough ways to achieve that.”

Kendall also acknowledges that the F-35 
programme could update its Link 16 commu-
nication system. The F-35, Rafale and Ty-
phoon are all able to share information be-
cause they are both multi-function advanced 
data link- and Link 16-capable, but the F-22’s 
Link 16 network can only receive data from 
the F-35. A plan exists to bring a Link 16 
transmitter to the F-22; Kendall says only that 

“We would probably allow a
little more information to
flow in those environments”
Col Joseph Kendall 
Head of tactical data links enterprise division,
US Air Force Air Combat Command



13-19 June 2017 | Flight International | 69flightglobal.com

PARIS
F-35A

❯❯

he would like to see the capability arrive 
within the next seven years. The air force is 
considering incremental improvements to 
Link 16, but developing a new waveform is 
also under discussion, Kendall says. The ser-
vice has examined the navy’s tactical target-
ing networking technology, although not as 
extensively as the navy has done, he adds.

Neither the USAF nor Boeing has firm 
plans to create a gateway such as the Talon 
HATE pod, which allows the Boeing F-15C 
and F-22 to communicate with each other.

Kendall says: “As we look at Link 16 and we 
look at how many countries have signed on to 
the coalition to be a part of the Link 16 enter-
prise, we have to ask the question: should we 
make small improvements to Link 16 to keep it 

moving along, and not have to do a full-scale 
divestiture into some new waveform, now 
we’ve got to get this joint coalition partner-
ship? It appears Link 16 is the way forward for 
the majority of scenarios that we will run into 
across the range of military operations.”

Lockheed is projecting confidence with its 
F-35A visit to Paris, but the programme has 
some work to do before it catches up to its objec-
tives. The company is behind schedule in its 
F-35 deliveries, with the US Defense Contract 
Management Agency estimating it will deliver 
nine fewer than the projected 66 aircraft for this 
year.

During a December 2016 tour of the F-35 pro-
duction facility in Fort Worth, Texas, Lockheed 
officials told FlightGlobal the plant would make 

67 jets in 2017 and reach 100 in 2018. Produc-
tion should peak in 2023 with 178 jets that year, 
F-35 production vice-president Janet Nash said. 

COSTLY DELAYS
A recent Government Accountability Office 
(GAO) report threw more cold water on to 
Lockheed’s progress. Mounting testing delays 
could cost the Pentagon more than $1 billion 
to complete development of the baseline pro-
gramme, the April report states. Rather than 
wrapping up developmental testing this Oc-
tober, the GAO estimates that issues with the 
Block 3F mission system software could push 
the end of testing to May 2018.

“These delays could affect the start of the 
F-35’s initial operational test and evaluation, 

Lockheed hopes an F-35A appearance at Le Bourget will boost sales prospects in Belgium, Finland and Switzerland
Lo

ck
he

ed
 M

ar
tin



Schools Aerospace Challenge is a competition  
for 16-18 year olds, challenged to submit  
design solutions to a fictitious, but realistic,  
RAF Operational Requirement. 

Announcing the Schools  
Aerospace Challenge 2017

So, what are you waiting for?  
Have you got what it takes? Get started on  
the Schools Aerospace Challenge 2017.

For registration and competition details  
go to 
www.schools-aerospace-challenge.com  
or email  
info@schools-aerospace-challenge.com 

Each year, teams from schools, Air Training  
Corps or other youth organisations, answer a 
realistic aerospace design challenge set together 
with the Royal Air Force. Shortlisted teams get  
to experience lots of what the aerospace world 
has to offer in a five-day Summer School at 
Cranfield University.

Winners are announced at a prestigious  
reception in London, with a prize of £3,000  
for first place, and £1,000 to two runners up.
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❯❯ postpone the navy’s initial operational ca-
pability and delay the programme’s full-rate 
production decision, currently planned for 
April 2019,” the report states.

If the year-long delay persists, the F-35 pro-
gramme will require an estimated $1.3 billion 
in fiscal year 2018. Another $1.2 billion will 
fund Block 4 modernisation and bulk quanti-
ties of the aircraft. The GAO report warns 
against both funding Block 4 before 3F testing 
has completed and ordering additional aircraft 
before finalising the Pentagon’s 2018 budget.

The delay was first revealed last December 
by then F-35 programme executive officer Lt 
Gen Christopher Bogdan. The DoD directed the 
Joint Programme Office (JPO) to complete the 
system development and demonstration (SDD) 
phase as quickly as possible, but Bogdan added 
that the date would be event-driven, and that 
his office would take money out of follow-on 
modernisation to complete the task. “We will 
continue SDD until all the 3F capabilities are 
matured, tested, verified and delivered as we 
promised,” he said. “The JPO has been directed 
to prepare to add resources to flight testing be-
yond October of 2017 to May of 2018, if it is 
necessary to do so.”

The F-35 programme continues to struggle 
with its Block 3F software, which will give 
the aircraft full combat capability with up-
grades such as a larger synthetic aperture 
radar map. The USAF’s F-35A reached initial 
operational capability with the 3i configura-
tion last August. However, programme offi-
cials spent part of 2016 addressing issues 
with the 3i mission systems unexpectedly 
shutting down and restarting, which delayed 
Block 3F testing, according to the GAO report. 
The programme office diverted resources 
from Block 3F development to address 3i is-
sues, which compounded delays after insta-
bility issues occurred on Block 3F.

For Lockheed, a solid performance at Paris 
could help overshadow programmatic woes 
and serve as a high-profile advertisement in 

front of European consumers. Pending fighter 
deals with Belgium, Finland and Switzerland 
will hang in the air at Le Bourget and Lock-
heed’s demonstration will no doubt mark an 
important dance in the courting ceremony.

COST OF STEALTH
In May, Finland was in the midst of analysing 
responses to requests for information for its HX 
programme, which will replace the air force’s 
fleet of ageing Boeing F/A-18C/Ds with 64 
multirole fighters. The competition will not  
heat up until 2018, but the F/A-18E/F Super 
Hornet, the Eurofighter Typhoon (represented 
by BAE Systems), Dassault Rafale and Saab 
Gripen E are expected to be top contenders 
with the F-35. Finland’s defence ministry has 
not put a premium on low observability; a key 
F-35 selling point. 

Finland’s stance on stealth could give a leg 
up to Boeing, which is selling its newest Super 
Hornet configuration not on stealth capability 
but weapons capacity – and needs a win. In 

April, Boeing abandoned the €3.6 billion 
 ($4  billion) Belgian fighter competition – 
which seeks to recapitalise the country’s fleet 
of 59 Lockheed F-16A/Bs with 34 new fighters 
– noting that “we do not see an opportunity to 
compete on a truly level playing field”. Its 
withdrawal leaves Belgium being chased by 
the F-35, Gripen E, Rafale and Typhoon. Boe-
ing also lost Denmark to the F-35, although it is 
still engaged in a legal challenge against the 
Danish defence ministry.

Saab is expected to emerge as a formidable 
competitor in the Swiss competition, which 
will replace F/A-18C/Ds and Northrop F-5s. 
But its luck in Switzerland has so far been 
hard; in a 2014 referendum, voters rejected a 
proposal to acquire 22 Gripen Es.

Meanwhile, sunnier skies may be opening 
up for Lockheed in Canada, where the Liberal 
government once rebuffed the Joint Strike 
Fighter. After Boeing accused Bombardier of 
dumping its CSeries jet on to the US market, 
the US Department of Commerce launched an 
investigation to determine if the company re-
ceived unfair subsidies from the Canadian 
government. Bombardier sold 75 CS100s to 
Delta Air Lines in April 2016.

Canada shot back at Boeing with a threat to 
review a proposed interim procurement of 18 
Super Hornets. Although the buy remains a 
separate acquisition from recapitalisation of 
Canada’s Super Hornet fleet, a review of the 
interim deal could presage warmer relations 
with Lockheed.

Separately, a recent defence paper released 
by a Canadian senate committee encourages 
the government to step away from the interim 
Super Hornet buy. In its Reinvesting in the 
Canadian Armed Forces report, the commit-
tee paints the F/A-18E/F purchase as costly 
and says it will limit the air force’s ability to 
fully operate with NORAD and NATO. ■

One Paris-bound F-35A will be drawn from a detachment based at Hill AFB in Utah
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 Europe’s A400M tactical transport pro-
gramme will achieve a milestone later 
this year when Airbus Defence & 
Space hands over its 50th production 

example of the “Atlas”, roughly four years 
after it delivered a first example to its launch 
user, the French air force.

A less obvious mark was passed in late 
May, when the company transferred Atlas 
number 44. By doing so, it nudged deliveries 
of the four-engined type beyond the one-quar-
ter mark against its current combined eight-
nation order book of 174 units. The aircraft in 
question was the ninth of an eventual 53 to be 
produced for the German air force, which will 
in time operate the largest fleet.

As well as France and Germany, whose 
combined commitments account for 59% of 
all Atlas orders, four other nations currently 
fly the A400M: fellow programme partners 
Spain, Turkey and the UK, and the lone ex-
port recipient, Malaysia. Two more – Belgium 
and Luxembourg – will receive a combined 
eight examples from 2019.

For Airbus, securing additional interna-
tional customers for the versatile transport 
and tanker is a key goal, and one which is ap-
pears to be gaining some momentum after 
several tough years on the campaign trail.

While it has the Royal Malaysian Air Force 
as an A400M operator today, the company 
has previously lost South Africa as a potential 
buyer, while prospective partners Italy and 
Portugal also left the project before a launch 
deal was secured. This core contract, at that 
time covering 180 aircraft, was signed with 
seven countries via Europe’s OCCAR defence 
procurement agency in May 2003.

Export ambitions remain high, with 
A400M programme head Kurt Rossner hav-
ing previously outlined a target to sell 300 of 
the aircraft to further operators over a 30-year 
period. Speaking in late 2015, he suggested 
that orders for the first 50 could be secured 
within five years.

DELIVERY DELAYS
But Airbus finds itself in an unenviable situa-
tion, due to the high-profile development and 
production travails which remain a major 
headache, even as the A400M is becoming 
ever-more visible as its operator air forces 
build their fleets and deploy them more fre-
quently at home and further afield.

Delivery schedule disruption and operation-
al restrictions linked to problems with the 
Euro prop International TP400-D6 engine’s 
Avio-produced propeller gearbox, and slips in 
introducing promised tactical capabilities, 
have seen the company take a succession of 
punishing financial charges against its contract.

In late February, the programme’s latest cri-
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A litany of development troubles has made the A400M 
tactical airlifter a frustrating and costly programme for 
Airbus, but production and export prospects are rising

Atlas spans 
the globe

Spain showed off 
its first example at 

Famex in Mexico
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sis was confirmed, in the form of a €1.2 bil-
lion ($1.3 billion) financial charge announced 
as the company published its annual results 
for 2016. That penalty came on top of a €1 bil-
lion sum which had been announced by Air-
bus last July.

Airbus Group chief executive Tom Enders 
used the new charge as an opportunity to im-
plore the programme’s European customers to 
sit down with the company to define a new 
approach, which would reduce what he be-
lieves is the unfair financial burden being 
placed on it.

“We are asking them to re-engage with us 
in serious discussions to mitigate [financial 
penalties] and achieve a win-win situation,” 
he said.

Enders lamented the decision taken by Air-
bus to agree to the original contractual terms 
for the A400M, which it had pledged to de-
velop and introduce in a short time period by 
drawing on its vast experience as a commer-
cial aircraft manufacturer. This was despite it 
having little ability to control the develop-
ment of its complex propulsion system, 
which had been selected by the nations.

“It was clearly too short on budget and too 
short on timeline, plus we made an incredible 
blunder: we took responsibility, liability, for 
the engine,” he said. His frustration was com-
pounded by the agreed terms of a contract re-
vision made in 2009, when the programme 
was “re-baselined”. This has seen Airbus held 
responsible for paying liquidated damages for 
delivery delays and the late arrival of ad-
vanced capabilities.

While Enders’ frustration was clear, he also 
spoke passionately of the A400M being a 

“world-beater” in waiting, noting: “I’m abso-
lutely convinced that it’s worth the effort, be-
cause we are building and delivering the 
world’s best-performing aircraft once it is ma-
ture, and once it has a mature engine.”

No details have emerged of the partner na-
tions’ willingness or otherwise to amend the 
deal to ease the burden now being carried by 
Airbus, but the manufacturer says a ministers’ 
meeting was held on 30 March, which “both 
sides described as positive”.

With such problems affecting its delivery 
of the transport, it is not difficult to see why 
Airbus has so far failed to add to its A400M 
export backlog. That, despite the opening af-
forded it by Boeing having ceased production 
of its C-17 strategic airlifter – seemingly the 
European type’s main rival for sales, aside 
from Lockheed Martin’s smaller C-130J.

Reports from Indonesia earlier this year in-
dicate that Jakarta could be close to procuring 
the Atlas to join an air transport fleet which 
already includes Airbus’s smaller C295, but a 
deal has yet to be signed. Early indications 
are that Jakarta could be seeking to acquire 
five of the type.

A UK Royal Air Force A400M visited Indo-
nesia earlier this year as part of a tour which 
also included appearances at the Langkawi 
International Maritime & Aerospace exhibi-
tion in Malaysia. At the same event, the Royal 
Malaysian Air Force became the first custom-
er to complete its fleet of Atlas transports, 
with its fourth example presented. The ser-
vice’s 22 Sqn earlier this year performed its 
first delivery of humanitarian supplies using 
the type, and has now amassed more than 
2,000 flying hours.

TOUR DOWN UNDER
The RAF aircraft also attended air shows in 
Australia and New Zealand during an exten-
sive tour. Wellington is viewed as another 
possible future customer for the A400M, due 
to its need to replace an aged fleet of C-130Hs.

Mexico also has long been viewed by Air-
bus as a prospective Atlas buyer. In the most 
recent sign of the nation’s potential interest, 
the Spanish air force sent its first example to 
participate in the Famex exercise at Santa 
Lucía air base. Deployed from its 31st Wing at 
Zaragoza air base, Madrid’s first of a contract-
ed 27 aircraft was delivered last December.

Other nations in Latin America are also 
considered to have potential as future buyers, 
while Airbus has also conducted previous 
demonstrations of the transport to multiple 
states in the Middle East.

One of the factors of importance to poten-
tial export customers is the time required for 
their aircraft to be produced and delivered, 
and Airbus hints that it is looking to increase 
its flexibility via agreements with its 
core customers.

While Enders indicated in February that 
Airbus was likely to ship more than 20 Atlas 
units this year for the first time – in what 
would be a rise from the 17 delivered in 2016 
– the company says it is “currently in discus-

A400M orders and deliveries

Nation In service On order First delivery

Belgium 0 7 2019

France 11 39 2013

Germany 9 44 2014

Luxembourg 0 1 2019

Malaysia 4 0 2015

Spain 1 26 2016

Turkey 4 6 2014

UK 15 7 2014

Total 44 130

Source: Airbus Defence & Space

Promised tactical capabilities and 
clearance for hostile environments 

are starting to filter through

Development struggles aside, 
Airbus believes the type is a 

‘world-beater’ in waiting
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sion with OCCAR and the nations on the 
appropriate A400M delivery rate for 2017”.

It says: “The final agreed figure will reflect 
a number of factors, including among others: 
the optimal fleet acceptance rate requested by 
each national air force operating the A400M; 
each customer’s desired balance between de-
livery dates and introduction of the en-
hanced certified capabilities being continu-
ally implemented; and to enable a smooth 
transition into the delivery of export aircraft 
when sales are secured. Due to these factors, 
this 2017 figure will not necessarily corre-
spond to the maximum rate that could be 
achieved industrially.”

Despite the requested changes to contrac-
tual terms being sought by Airbus, the core 
European order for 170 aircraft remains un-
changed. While Spain has indicated that it 
will be unable to afford to place all of its air-
craft into active use, all will be manufactured. 
Germany, meanwhile, appears to have back-
tracked on an earlier suggestion that it would 
seek export buyers for 10 of its planned 53 
examples.

Airbus – which will commit one of its 
three-strong flight-test fleet to participating in 
the daily display at Le Bourget – says it is cur-

rently focused on qualifying further airdrop 
loads, increasing the number of paratroopers 
certified for a single drop, and investigating a 
crossover issue which has resulted in some 
restrictions during personnel delivery activi-
ties. Its testing also involves the development 
and qualification of further defensive aids 
subsystem capabilities. All of this will ad-
vance the tactical performance of the Atlas, 

following the delivery in late 2016 of a first 
example – to the German air force – with 
clearance to operate in a hostile environment.

While urgently needed tactical capabilities 
begin to enter use, France and the UK espe-
cially are gaining increased experience pro-
viding logistics support to combat operations, 
and performing long-range deployments.

Glimpses of the type’s tactical capabilities 
have been highlighted by regular appearances 
in the UK’s “Mach Loop” low-flying training 
area in Wales. The four-engined type has been 
cleared to operate as low as 150ft during day-
light, and 300ft by night.

According to a schedule released by Airbus 
one year after it signed its combined develop-
ment and production-phase contract in 2003, 
it had expected to deliver as many as 30 
A400Ms per year to partner nations and ex-
port buyers by 2012, and to now be into the 
latter stages of delivering on its core order, 
while international deals gathered pace.

It has made a slow start, but Airbus could 
finally be set to deliver on its tactical vision 
for the Atlas. With three-quarters of its con-
tracted backlog yet to be transferred and 
OCCAR having outlined a production plan to 
run until at least 2024, it has time on its side. ■
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One of the main beneficiaries of 
Airbus Defence & Space’s difficul-
ties with the A400M has been tac-
tical transport rival Lockheed 
Martin, which early last year se-
cured an unexpected order boost 
for its C-130J Hercules.

When it was conceived, the 
A400M – also previously referred 
to as the Future Large Aircraft – 
was by its very essence a European 
alternative to Lockheed’s ubiqui-
tous airlifter, but one which would 
be capable of carrying more equip-
ment and personnel over longer 
distances and at higher speeds. Of 
the programme’s seven launch 
partner nations, five – Belgium, 
France, Spain, Turkey and the UK 
– had legacy versions of the C-130 
within their inventories, while 
France, Germany and Turkey used 
the smaller C160 Transall.

The French air force has a con-
tractual commitment to field an 
eventual fleet of 50 A400Ms, 11 of 
which have been handed over so 
far. But faced with the delayed intro-
duction of tactical capabilities on the 
new Atlas, Paris has opted to also 

introduce a small fleet of C-130Js. In 
early 2016, France ordered four 
J-model Hercules via Washington’s 
Foreign Military Sales (FMS) pro-
gramme. The US Defense Security 
Cooperation Agency had previ-
ously described this as having a 
potential value of $650 million.

According to a schedule re-
leased by France’s DGA defence 
procurement agency, the nation’s 
air force will receive a pair of C-130J 
transports late this year or early in 
2018, followed by two KC-130J 

tankers during 2019. The latter are 
required to fill a niche requirement 
to refuel helicopters in-flight.

The French purchase has largely 
been spurred by a discovery made 
during initial flight trials between 
an A400M and an Airbus 
Helicopters H225M, which re-
vealed stability problems with an 
underwing-mounted hose-and-
drogue refuelling system. Airbus 
has subsequently investigated 
whether a new technique or 
adapted hose technology could 

help to resolve the issue, but it is 
uncertain whether the Atlas will be 
able to perform this role for com-
bat search and rescue helicopters.

Already operated by the US 
Marine Corps and export custom-
ers Italy, Kuwait and Saudi Arabia, 
the KC-130J was a natural solution 
for Paris’s problem, but one which 
will bring the financial burden of 
supporting a small sub-fleet of 
Hercules quite unlike its legacy 
C-130H transports.

However, the logistical conse-
quences of the purchase could be 
reduced under a possible co-oper-
ation agreement discussed with 
the defence ministry of Germany, 
which has also expressed interest 
in a possible purchase of between 
four and six C-130Js. Berlin has, 
however, yet to make a formal re-
quest via the FMS framework.

The introduction of the C-130J 
to the French and potentially 
German inventories will boost the 
new-generation Hercules’ position 
among European nations, since 
Denmark, Italy, Norway and the 
UK already operate the type. ■

ALTERNATIVE

Delays and refuelling glitch give new-generation Hercules a burst of strength
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This year’s Paris air show is a chance for Boeing to remind 
the world there is life yet in its venerable F-15 and F/A-18 
fighters, and make reassuring noises about the KC-46A

Where 
Eagles dare

LEIGH GIANGRECO ST LOUIS

 Despite rumours of a possible retire-
ment, reassurances in US President 
Donald Trump’s proposed fiscal 
year 2018 budget and ongoing up-

grades have given Boeing’s F-15 line a new 
lease of life.

Rather than stepping away from a type that 
entered service as long ago as 1976, Boeing is 
doubling down on the venerable air superior-
ity fighter with a slew of upgrades, including 
conformal fuel tanks (CFT), improved longe-
rons and a next-generation integrated defen-
sive electronic countermeasures system. After 
the fighter line’s production appeared to be 
slowing down, Boeing’s foreign prospects for 
the F-15 now appear hopeful. Saudi Arabia is 
on track to procure 84 aircraft up to 2019 and 
another undisclosed customer in the Middle 
East – widely reported as being Qatar – is 
looking to buy up to 72 F-15s up to 2022, 
Steve Parker, vice-president of F-15 pro-
grammes, said during a pre-show briefing in 
St Louis, Missouri, last month.

Boeing is even mulling a new name for the 
revamped F-15 as a symbolic departure from 
the legacy Eagle pedigree, Parker says: “We 
should have looked at renaming that aircraft 
a long time ago; that’s something we’re 
 looking at.”

He adds that while the aircraft might look 

unchanged externally, “it is a different air-
craft today”.

Boeing will add CFT to the US Air National 
Guard’s (ANG) F-15Cs, which perform home-
land security missions. The recent $29.3 mil-
lion contract award from the NATO Support 
& Procurement Agency will cover the initial 

Prospective overseas customers are showing  
an interest in both the F-15 and F/A-18
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integration and test of the update. The con-
tract also covers options to purchase addition-
al CFT for the entire US Air Force and ANG 
fleets of F-15C/Ds. The extra fuel capacity 
will extend the type’s combat radius and loi-
ter time for the guard’s air superiority and 
homeland defence missions.

That is just one of many upgrades which 
are providing insurance to the F-15 line. In 
March, the director of the ANG entertained 
the possibility of retiring its F-15C/Ds and re-
placing them with Lockheed Martin F-16s. 
But Trump’s FY2018 budget request did not 
outline plans for F-15C divestment, and in-
cluded a new service life-extension pro-
gramme for the aircraft’s longerons.

Last November, the USAF awarded Boeing 
a $479 million contract to integrate BAE Sys-
tems’ Eagle passive active warning survivabil-
ity system (EPAWSS) on 400 F-15Es and F-
15Cs. EPAWSS will allow the Eagle to trace 
radar signals to a location and target aircraft. 
Boeing took the update through critical de-
sign review early this year and will begin 
modifying the aircraft with BAE, Parker says.

A 12 May notice on the Federal Business 
Opportunities website also outlines a sole-
source award to Boeing for an F-15C/D wing 
replacement programme that would produce 
an F-15E-variant prototype wing for the lega-
cy aircraft. Boeing clarifies that it is using a 
newly engineered wing, rather than the for-
mer “E” wing on the F-15C/D. The new wing 
has a higher fatigue life and supports addi-
tional weapons stations, Boeing says. Any ad-
ditional weight on the aircraft would be negli-
gible, according to Parker.

Parker maintains the F-15C will not face re-
tirement until the air force’s penetrating coun-
ter-air (PCA) platform, the service’s next stand-
off aircraft to address air superiority gaps, 
comes online. The president’s recent budget 
request boosted funding for the next genera-
tion air dominance effort, but USAF officials 
have said PCA would not reach initial opera-
tional capability until the mid- to late-2020s.

Parker does not believe the advanced Eagle 
would serve as a candidate for the future 
fighter contest, noting that the US government 
is looking at a different type of platform. Still, 
he hints that technology developed on the 
F-15 allows Boeing to change the aircraft’s 
outer mould line very easily. When asked 
whether Boeing’s PCA pitch would include 
the same Advanced Eagle capabilities with a 
different outer mould line, Parker demurs.

“We have a lot of space and a lot of power 
available, so things like Talon HATE, we can 
do lots of things much more quickly than 
other fifth-gen aircraft,” he says. “But I think 
PCA is going to be different from a wrapper 
perspective.”

HORNET STILL STINGS
Boeing’s F/A-18E/F Super Hornet will 
emerge as the comeback kid at this year’s 
Paris air show, with new orders from the US 
Navy and prospects cropping up across Eu-
rope and the Middle East.

For a programme pronounced dead almost 
a year ago, the Super Hornet is now experi-
encing an aviation renaissance. F/A-18 pro-
duction will continue into the 2020s and the 
aircraft will remain in the navy’s inventory 
into the 2040s, notes Larry Burt, director of 
global sales at Boeing. The USN has yet to 
identify the F/A-18’s replacement, a pro-
gramme dubbed F/A-XX, but its short-term 
procurement plans entail roughly a 50/50 mix 
of Super Hornets and Lockheed F-35Cs.

At one time, four F/A-18s rolled off the St 
Louis production line every month, but Boeing 
now produces two per month, including EA-
18G Growlers. That rate could ramp up though, 
especially with a potential order from Kuwait 
on the horizon, Burt says. Boeing is completing 
non-recurring engineering, but does not have a 
contract with Kuwait yet, which entails 28 air-
craft with an option for 12 more.

Kuwait would receive the most advanced 
Super Hornets coming off the line, with an 
all-glass cockpit, wide-area display and high-
definition video for enhanced situational 
awareness, Burt says.

Dubbed the “Block III” Super Hornet by the 
USN, the advanced F/A-18 is outfitted with 
CFT, Raytheon APG-63(V)3 radar, Block IV inte-
grated defensive electronic countermeasures  
(IDECM) and a Block II IDECM system. Boeing 
will begin production of Block III-configured 
aircraft as early as FY2019.

“[Kuwait] would get something very close 
to this,” Burt says. “We haven’t fully defined 
it, this is sort of a baseline.”

The new electronic defence countermeas-
ures on the advanced Super Hornet are part of 
Boeing’s strategy to pitch the souped-up F/A-
18 not as the stealthiest aircraft, but the most 
effective aircraft for the carrier wing. The 
pitch is a less-than-veiled attack on the Super 
Hornet’s nemesis: the F-35.

“Stealth is part of being survivable, but to-
day’s stealth, the stealth you see on fifth-gen 
aircraft and the stealth that’s in F/A-18 today, 
is focused on a certain kind of frequency 
range where a lot of the threat resides,” Burt 
says. “The threat knows that and the threat’s 
moving off that, so it takes than more just 
stealth to keep yourself survivable out there. 
A lot of things contribute to that. The IDECM 
system – that full radio frequency electronic 
warfare self-protect system – is very key.”
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❯❯ Kuwait’s configuration would also de-
pend on its needs, and Boeing is not sure 
whether the country wants the CFT – an op-
tional item that can be removed from the air-
craft. However, both Kuwait and Canada are 
seeking Lockheed’s Sniper advanced target-
ing pod, which is used by the USAF today, 
but not the navy.

Farther down the line but still in Boeing’s 
view are recapitalisation programmes with 
Canada, Finland and India. Finland’s air force 
has not defined its requirements yet for its HX 
fighter competition, which would replace its 
existing Boeing F-18C/Ds, Burt says. Compe-
tition comes from the F-35, Dassault Rafale, 
Eurofighter Typhoon and Saab Gripen E.

India is seeking a shipboard aircraft, but 
Boeing is still in the early request for informa-
tion stages of carrier suitability, he adds.

Boeing is also standing up a service life 
modification programme this summer, aimed 
at extending the life of USN Super Hornets. 
As the service pushes the life of its overused 
aircraft, Boeing will extend the life of F/A-18 
airframes from their current 6,000h rating to 
9,000h, Burt says. That modification pro-
gramme can also include a configuration up-
grade, he adds.

The production line received another as-
surance with additional buys promised in 

Trump’s proposed FY2018 budget. The re-
quest would add funding to buy up to 74 
Super Hornets through 2022, or 60 more than 
planned in previous budget forecasts.

The navy is requesting 14 Super Hornets in 
FY2018 to meet its strike fighter shortfall, ac-
cording to officials. In addition, Trump’s 
budget proposal inserts new plans to procure 
23 more F/A-18E/Fs in FY2019, 14 in 
FY2020, 14 in FY2021 and 15 in FY2022. The 
recent request not only includes funding for 
new Super Hornets, but also procurement 
dollars to address advanced capabilities.

While Boeing celebrated the intended pur-
chase of new F/A-18E/Fs as a sign that the 
Trump administration would commit to 
funding Super Hornets year after year, the sta-
tus of the five-year funding plan is not settled. 
During a budget roll-out briefing in May, Pen-
tagon officials warned that procurement num-
bers beyond FY2018 would be subject to 
change following the outcome of a defence 
strategy review due this August. John Roth, 
the Pentagon’s deputy comptroller, empha-
sised that the long-term budget was not in-
formed by strategy or policy.

“We have focused on getting a budget 
ready for FY2017 and then we pivoted to get 
’18 done to meet this date as well. The [de-
fense] secretary has not spent any time look-

ing beyond ’18,” he says.
Meanwhile, the scheduled first delivery 

date for Boeing’s KC-46A tanker programme 
is imminent, and the USAF is at least out-
wardly retaining a cautiously optimistic view 
regarding August 2017.

TANKERS APPROACH
For Boeing, much of the tanker’s story thus far 
has followed a pattern of two steps forward 
and one step back. At the 2016 Farnborough 
air show, Boeing announced a hardware fix for 
the KC-46, after the aircraft experienced high-
er-than-expected axial loads on its refuelling 
boom. The fix marked a mild victory for a pro-
gramme that has faced several hurdles since 
its inception in 2011. 

In April 2016, Boeing took a $243 million 
hit for cost overruns on the USAF project, 
though the programme chalked up wins later 
that July with a successful Fairchild Repub-
lic A-10 refuelling and the green light to 
begin low-rate initial production of Lots 1 
and 2 in August. But a January report from 
the Pentagon’s top weapons tester warned 
that the KC-46 programme’s schedule was 
unlikely to go as planned.

In a May roundtable meeting outside Seat-
tle, Boeing officials told reporters it would de-
liver the first tanker by the end of 2017, push-
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Upgrades for the F-15 include improved longerons and a next-generation integrated defensive electronic countermeasures system
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ing past the air force’s original September 
delivery date. The USAF announced a KC-46 
delivery ceremony set for 15 September in a 
Federal Business Opportunities notice earlier 
this year. The service set that as a planning 
date, according to Boeing’s KC-46 programme 
manager Mike Gibbons.

“There’s uncertainty to when that date 
is,” Gibbons says. “The air force was plan-
ning on a potential date that could have 
been as early as September. It’s likely that 
we will deliver later than that, probably late 
this year.”

In a 25 May written statement to Con-
gress, the air force’s top uniformed acquisi-
tion officials expressed less optimism for 
the tanker programme’s timeline. Several 
subsystems and hardware still need approv-
al from the Federal Aviation Administra-
tion, which is holding up flight testing, the 
USAF states.

“The KC-46 test programme is progress-
ing, albeit slower than planned,” the USAF 
says. “Boeing is several months behind 
schedule, which means the first aircraft will 
likely deliver after September 2017.”

Several of Boeing’s test aircraft are also 
undergoing design changes, slowing down 
the rate of planned tests. The air force and 
Boeing will update Congress on the pro-
gramme’s timeline following an ongoing risk 
assessment, though the service is committed 
to August 2017 for first delivery as planned, 
and the last of 18 aircraft by January 2018.

Boeing still requires an amended type 
certification from the FAA for the baseline 
767 with tanker provisions and a supple-
mental type certification for the militarised 
variant. The company is over 90% com-
plete with the amended certification and 
60% complete with the supplemental, Gib-
bons says. The plan this year is to finish the 
aircraft certification with the FAA and fill 
out the rest with the air force, which has al-
ready completed most of the airworthiness 
certification with the FAA, he adds.

Boeing will complete final assembly at its 
Everett, Washington facility, where both the 
freighter and tanker versions of the 767 wide-
body aircraft are being built on the same pro-
duction line. While a refuelling boom issue 
last May has slowed down development, Boe-
ing maintains overall production is continu-
ing at the same rate.

Boeing has 20 aircraft in production today 

and will start deliveries once development is 
complete and the aircraft receives its FAA 
certification.

“Regardless of where we end in develop-
ment and delivering that first aircraft, we 
have a number of jets that will then be deliv-
ered fairly quickly to the USAF,” Gibbons 
says. “The air force won’t take them all in one 
lump. In the first part of 2018, we believe we 
can get the air force those 18 aircraft.”

UNFAZED
Gibbons also plays down warnings from a re-
cent Government Accountability Office 
(GAO) report, which cautioned that Boeing’s 
test timetable may be unrealistically quick. 
Boeing is supposed to complete 29,000 total 
developmental flight test points over a 32-
month period; a higher rate than it has previ-
ously demonstrated, according to the GAO.

“The difference is, what we’ve got in the 
last phase is certification, whereas at the be-
ginning of the programme it was actual flight 
testing for development and learning,” Gib-
bons says. “In the first part of flight testing, 
anything we learn and do often would re-
quire software tweaks or even hardware 
mods and when that happened, slowed the 
pace of testing.”

The last phase for certification entails 
proving the aircraft’s stability, as well as final 
production versions of hardware and 
 software already examined during flight 
tests, he adds.

Boeing has six aircraft in testing, including 
one tanker undergoing electromagnetics ef-
fects (EME) testing at Edwards AFB, Califor-
nia. That testing includes the full tanker and 
its Cobham wing aerial refuelling pods, 

“In the first part of 2018, we
believe we can get the air
force those 18 aircraft”
Mike Gibbons 
KC-46 programme manager, Boeing

though Cobham’s design still requires FAA 
certification.

“The FAA certification requires that we go in 
with a production unit that has been witnessed 
by the FAA to be built as a production unit,” 
Gibbons says. “But that EME test is ongoing 
right now to be a full-up aircraft system test.”

Boeing plans to certificate 64 receiver aircraft 
as part of Phase 2 certification for the tanker and 
has already refuelled the A-10, F-16 and Boeing 
AV-8B, C-17 and F/A-18. Gibbons expects that 
number to grow as more operators come on 
board and the USAF makes a determination of 
which aircraft the service wants to certificate. 
Phase 2 receiver certification will last through 
2018 and will address 70% of the USAF’s refu-
elling operations today. Phase 3, which the 
USAF will conduct and Boeing will support, 
will certificate additional receiver aircraft in-
cluding the F-35.

President Trump’s proposed budget re-
quests $93.8 million for the ongoing KC-46 
engineering, manufacturing and develop-
ment, as well as $2.6 billion to award 15 air-
craft for low rate initial production Lot 4 in 
January 2018. That procurement would sup-
port the USAF’s plan to buy 179 KC-46 tank-
ers by FY2028, which still accounts for just a 
portion of the service’s ultimate recapitalisa-
tion of the legacy tanker fleet. There are more 
than 400 tankers in the USAF’s current fleet 
today and the service is planning two more 
recapitalisations, KC-Y and KC-Z, to replace 
the remainder of its ageing Boeing KC-135s 
and McDonnell Douglas KC-10s.

In the future, Boeing sees growth in the KC-
46’s communications relay mission and is 
planning more automation for the aircraft’s 
tanking mission. ■

KC-46As have already performed testing with types including US Marine Corps’ AV-8B
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Dassault 
d’accord
With its Rafale having secured a string of long-sought export deals to supplement steady 
production at home, France’s fighter champion has its sights set on securing further deals

A lthough its Falcon business jet unit 
is enduring something of an orders 
slump, Dassault Aviation’s defence 
arm is enjoying a bumper time, 

with production of its Rafale multirole fighter 
already assured until at least the middle of the 
next decade.

Recent boosts to the programme include a 
French commitment to launch an F4 operat-
ing standard of the jet; confirmation of a long-
planned Indian order; and numerous other 
prospects to add to its list of export buyers.

Announced earlier this year under a deal 
with France’s DGA defence procurement 
agency, the Rafale’s F4 evolution will build 
on its so-called “omnirole” capabilities.

“The launch of the F4 standard is essential 
to bring to our armed forces, by 2025, a sys-
tem with increased performance as a re-
sponse to the reality of ever-more-demanding 
commitments,” defence minister Jean-Yves 
Le Drian said as first details of the deal 
emerged in March.

Changes will include updates to the fight-

er’s sensors, air-launched weapons fit, en-
hanced Snecma M88 engines and new data 
links and communication system capabilities, 
the defence ministry says.

The Rafale’s next production standard will 
go beyond the updates being introduced with 
the French military’s current F3 configura-
tion. A new F3R standard, which will intro-
duce capabilities including MBDA’s Meteor 
beyond-visual-range air-to-air missile, is due 
to achieve operational readiness in mid-2018.

FIFTH TRANCHE
With Paris having so far ordered a combined 
180 Rafales for its air force and navy, against a 
long-stated requirement for 225, the F4 en-
hancement also holds the potential of a further 
commitment – which according to Dassault 
chief executive Éric Trappier could perhaps be 
for as many as 100 additional examples.

“I am delighted that the defence ministry 
underlines the need to continue with acquisi-
tion of the Rafale beyond the fourth tranche 
currently in production, in order primarily to 
meet the needs of the French air force,” he 
said earlier this year.

Dassault expects this possible fifth-tranche 
order to become defined as Paris releases its 
next six-year procurement plan in 2019. It 
firmly believes that more will be required as 
the air force retires increasing numbers of 
older Dassault Mirage 2000-series fighters and 
strike aircraft, and in order to guarantee a na-
tional combat aircraft fleet of at least 225 jets.

Equally importantly, Trappier believes the 
F4 standard will act as a “launch pad” for fur-
ther export sales of the Rafale.

After a long wait to secure its first interna-
tional customer for the type, Dassault now 
has three such buyers: Egypt, India and Qatar, 
which between them will acquire 84 exam-
ples. Of these, Egypt is the only one to have 
received the aircraft so far. Flight Fleets Ana-
lyzer records the nation’s air force as now 
having nine examples: six B-model trainers 
and a trio of single-seat Rafale Cs. Another 
five will follow this year, from a 24-strong 
order. Qatar will be the next to receive the 
type, in 2018, also having signed for 24.

Dassault’s most recent export success came 
last September, as India signed a 36-aircraft 
deal. Valued at €7.75 billion ($8.7 billion), 
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France could order additional jets in an F4 operating standard for introduction from 2025

Company is now targeting a long, 
co-operative partnership with India
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Dassault Rafale order book

Nation Active Ordered

Egypt 9 15
France – air force 97 30
France – navy 39 2
India 0 36
Qatar 0 24
Total 145 107

Source: Flight Fleets Analyzer

also including associated packages of air-
launched weapons and in-service support, 
this covers the production of aircraft at its 
Merignac facility in the south of France. A 
vastly more ambitious Indian medium multi-
role combat aircraft (MMRCA) deal, which 
had sought up to 126 fighters and associated 
transfer of technology and production capa-
bility, foundered on cost grounds before New 

Delhi and Paris finally sealed the more mod-
est Rafale purchase.

While the Indian deal for now covers 36 air-
craft to be delivered in a “fly-away” condition 
from 2019, Dassault has firm ambitions to sell 
more of the type to its long-term customer.

Welcoming confirmation of the initial 
order, it described it as part of a wider goal of 
establishing itself in the nation “with a view 
to developing wide-ranging co-operation 
under the ‘Make in India’ policy”. Trappier 
notes that, while establishing industrial part-
nerships in India would be “challenging 
work”, the company is “very confident, and 
full of motivation to go ahead”.

JUST THE START
The path to success in India was a long one – 
the deal was signed four years after its selec-
tion at the end of a protracted contest, but it 
was also a great campaign victory for Das-
sault, which defeated rival MMRCA bids with 
the Boeing F/A-18E/F Super Hornet, Euro-
fighter Typhoon, Lockheed Martin F-16, RAC 
MiG-35 and Saab Gripen.

Trappier believes the Indian air force’s cur-
rent order is “just the start”, and also sees a 
potential opportunity for the Rafale M to meet 
the Indian navy’s need for a new-generation 
carrier-based strike asset; estimated as for 57 
aircraft. “It is the only aircraft [among its com-
petitors] capable of being deployed on an air-
craft carrier,” he notes.

Several further export prospects are being 
pursued, including in Belgium, Canada, Fin-
land, Malaysia and Switzerland.

Trappier is particularly outspoken about 
the Swiss air force’s need to replace its 
 F/A-18C/Ds and Northrop F-5s, after the Ra-
fale was defeated in a contest with the Gripen 
NG earlier this decade – only for a planned 

22-aircraft purchase to founder following a 
referendum defeat.

“After trying to buy a smaller aircraft [the 
Gripen] they will buy the top of the range, 
which is the Rafale,” Trappier says. “I don’t 
see that the Swiss will return to the Gripen – 
the people voted against it, so it would be 
difficult for a defence minister to go back.”

The company’s annual production rate is 
an area of interest though. According to a fi-
nancial update issued by Dassault on 5 Janu-
ary, nine new-build Rafales were delivered in 
2016, along with two French navy Rafale Ms 
upgraded to the F3 standard.

The French military took six Rafales last 
year, with Egypt having taken the other three 
new examples. Eight new aircraft and three 
upgraded examples were transferred the year 
before, reflecting an annual rate of 11 jets.

Dassault’s apparently rigid production 
capacity has been seized on by its oppo-
nents as it enters export campaigns, and es-
pecially as it must now juggle orders for five 
customer services.

With France having an established fleet 
and small backlog – 32 aircraft as of the end 
of 2016 – its solution has been to slow deliv-
eries to its home nation to a trickle. Accord-
ing to a production plan detailed by the com-
pany earlier this year, the French air force 
will receive just one aircraft this year, fol-
lowed by three in 2018. It will then take a 
two-year break in deliveries, before accept-
ing its next examples in 2021.

But it is clear that given the prospect of a 
substantial new export order, Dassault – 
which had a total Rafale backlog of 110 air-
craft at year-end – could increase its existing 
build rate and look to establish partnerships 
with foreign companies.

Speaking to FlightGlobal at the EBACE 
business aviation show in Geneva last month, 
Trappier said Dassault would also discuss a 
new production rate for its French customers’ 
aircraft, and that he feels “confident in pro-
duction levels over the next decade”.

As the company strives to secure new in-
ternational buyers and also convert users of 
its earlier Mirage-series fighters to the Ra-
fale, its competitive footing in the fighter 
business looks solid for many years to 
come. ■
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NATO eyes 2% 
spending goal
US President Donald Trump’s call for alliance partners to 
bear more of the cost burden of collective defence has 
renewed a long-simmering debate: how much is enough?

 For decades, the USA has been by far 
the largest contributor to NATO’s mili-
tary strength. Its defence budget 
dwarfs those of all the other nations 

added together, and Washington DC has long 
sought to have its partners pay more towards 
the cost of the alliance. Now, president Don-
ald Trump has said that if NATO nations want 
to be assured of US support in a crunch, they 
have to pay their way.

The increasing calls for more spending fol-
low a declaration by NATO’s leaders at their 
Summit in Newport, Wales, in 2014 that any 
nation not meeting the 2% of GDP benchmark 
should aim to do so within a decade, and in-
crease defence expenditure in real terms as 
their GDPs grow.

Of NATO’s 28 nations, only five – the USA, 
Estonia, Greece, Poland and the UK – are gen-
erally held to meet the 2% level, although this 
measurement depends on how you define de-
fence expenditure.

According to the Military Balance 2017 
yearbook published by the International Insti-

tute of Strategic Studies’ (IISS) in London, in 
2016 only two of the 26 European members 
met the 2% target: Estonia and Greece. For the 
remaining 24 states, the average percentage of 
GDP allocated to defence was just 1.2%.

The 2008 economic downturn did not help 
defence budgets. Following the 2010 UK gen-
eral election, the Conservative-Liberal Demo-
crat coalition government instigated a painful 
Strategic Defence and Security Review, which 
led to major cuts including the scrapping of the 
Royal Air Force’s entire BAE Systems Harrier 
fleet, Nimrod MR2 maritime patrol aircraft, and 
its planned Nimrod MRA4 follow-on.

The government eventually declared a 
“black hole” in the defence budget – too 
many programmes chasing too little cash – to 
have been filled. In the past 18 months, how-
ever, fears have increasingly been voiced by 
think-tanks and retired senior officers that the 
problem of unfunded defence commitments 
has again reared its head.

“Defence always has the capability to come 
back and bite you,” notes Douglas Barrie, sen-
ior fellow for military aerospace at the IISS. 
This can be compounded by what is known 

as the “conspiracy of optimism”, by which 
the Ministry of Defence, industry and armed 
forces minimise the announced cost of future 
procurement projects to maximise the chance 
of gaining approval for them from the UK’s 
treasury.

PROBLEM WITH BENCHMARKS
“Looking ahead, it does look as if there are 
challenges in squeezing the current equip-
ment programme within the financial re-
straints that we have, even if we do see an 
uptick in defence expenditure at the mo-
ment,” comments Barrie.

More widely, he says, “Part of the problem 
of the whole NATO 2% calculation is that it 
focuses on the wrong thing.” Rather than 
looking at the input – the amount a govern-
ment puts into its defence budget – “every-
body needs to be focused on the output”, or 
what a country’s defence budget actually 
buys. “Two per cent spent badly is useless 
compared to 1.5% spent really well.”

Also querying the significance of the 2% Show of force: French troops deployed to Estonia in April, bolstering NATO’s eastern front 
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A US Army UH-60 Black Hawk, 
shown during an alliance exercise 
staged in Romania, March 2017
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benchmark is Dr Nan Tian, researcher in the 
arms and military expenditure programme at 
the Stockholm International Peace Research 
Institute (SIPRI).

Like Barrie, Tian acknowledges that calcu-
lating the existing level of military expendi-
ture of individual nations is difficult. SIPRI 
classes only the USA, Estonia, France and 
Greece as meeting the 2% benchmark, with 
the UK and Turkey at about 1.97%. Some are 
far below it; Belgium, for example, would 
have to virtually double its defence budget to 
meet the NATO target.

The usual motive given for increasing de-
fence spending in Europe is the perception of 
increased Russian military activity over the 
past decade and the need to react to that. 
However, SIPRI’s calculations are that Euro-
pean NATO (ie, minus the USA and Canada) 
spends $254 billion annually. Russia, by con-
trast, spends just short of $70 billion. “It’s a 
very difficult case to justify that you should be 
spending more,” says Tian.

The 2% benchmark is a purely arbitrary 

figure, he adds. Like Barrie, he makes the 
point that a country’s annual defence budget 
does not necessarily translate to an equivalent 
output, namely security. Greece, for example, 
is one of the highest spenders in NATO, but a 
large percentage of its defence budget goes on 
pensions and salaries, rather than weapons.

The difficulty of defining just how effective 
a nation’s defence budget is can be seen in the 
case of Canada. In terms of a share of GDP, 
Canada comes 23rd in the NATO “league 
table”. But the actual monetary value of its an-
nual defence budget – around C$20 billion 
($14.8 billion) – puts it in fifth position in the 
alliance. “We really feel that we’re doing our 
share,” Canada’s foreign minister Chrystia 
Freeland said in March.

FINANCIAL GOALS
Tony Battista, chief executive of Canada’s Con-
ference of Defence Associations Institute 
(CDA), says it makes sense for NATO nations 
to work towards meeting the 2% GDP aspira-
tion. Canada’s Standing Senate Committee on 

National Security and Defence has concurred 
that Ottawa aim for that target by 2028.

However, says Battista, “From a Canadian 
perspective, what that means in actual dollars 
is that in 11 years that will be a budget of 
C$55.4 billion. That means a tripling of our 
defence budget in 11 years. It would be al-
most crippling from a financial point of view. 
How can you justify it in an open democra-
cy… when there are so many pressures in 
other programmes?

“The response is that it’s practically im-
possible.”

What he believes should happen is that 
every NATO nation currently below the 2% 
GDP level should make “clear and progressive 
moves” towards that figure, to show genuine 
intent in improving their defence postures. 
“As long as we make progressive improve-
ments that are beyond the inflation rate, then 
we see that there’s some seriousness there.”

Canada’s major defence aerospace prob-
lems at present revolve around its ageing Boe-
ing F/A-18 Hornet fleet and whether it should 
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❯❯ be replaced by the Lockheed Martin F-35 
Lightning II or if an interim batch of F/A-
18E/F Super Hornets should be acquired.

The CDA Institute, says Battista, believes 
that foregoing the Super Hornets and opting 
for a competition to find a replacement type 
by the mid-2020s is the best course. That 
would save the estimated C$5-7 billion the 
Super Hornet fleet would require, together 
with the inevitably higher maintenance and 
sustainment costs a mixed fleet would bring.

The key near-term expenditure for the UK’s 
RAF, meanwhile, is the purchase of nine Boe-
ing P-8 maritime patrol aircraft, followed by 
F-35B fifth-generation fighters.

Given the UK’s escalating defence commit-
ments, “You do wonder if there’s going to be a 
mini strategic defence review post-election,” 
says Barrie. The UK goes to the polls on 8 
June. “Alternatively, there could be a closer 
look at the various sets of figures to determine 
if a defence ‘black hole’ actually exists and, if 
so, how big it is and whether some defence 
programmes have to be reshaped to cover it.”

In Europe more widely, an increase in de-
fence budgets can be seen in some nations: “It’s 
not huge, but the decline certainly seems to 
have stopped, at least in key states and there’s a 
slow movement upwards again,” says Barrie.

“It’s not going to happen overnight and not 
everyone will meet [the 2% figure].”

One nation well below the 2% figure is 
Germany, which currently spends around 
1.1% of GDP on defence. The German govern-
ment has said it will aim to get to the 2% 
mark, but not before 2025. However, given the 
size of Germany’s GDP, even a modest rise to-
wards that level would equate to a considera-
ble sum, notes Barrie.

One hindrance to Germany increasing its 
defence spending could be a lack of skilled 
personnel, suggests Prof John Louth, director 
of defence, industries and society at the UK’s 
Royal United Services Institute think-tank.

He says the country is around 1,400 per-
sonnel short in its procurement function after 
several years in which recruitment has been 
frozen. This has led to a shortage of skilled 
staff such as lawyers and project officers.

RESOURCE POOL
There are some areas where relatively modest 
improvements in NATO nations’ expenditure 
would bring disproportionate benefits. More 
air-to-air refuellers are badly needed, and even 
the recent announcement that the Netherlands 
and Luxembourg will pool their finances to 
fund just two new Airbus A330 multi-role 
tanker-transports is welcome, comments Bar-
rie: “As long as you can harness these collec-
tively, it gives you a bit of capability.”

Louth agrees that improving air-to-air refu-
elling capability would require “a relatively 
modest investment”, but says some structural 
issues would have to be worked out: “Is it a 
NATO capability or European Union capabil-
ity? All those things have to be discussed.”

He believes one area where nations could 
pool resources would be a European missile 
defence system, perhaps using Lockheed’s 
terminal high-altitude area defence system.

Louth believes that NATO nations will also 
have to start thinking about how they respond 
to fifth- and sixth-generation fast jets, whose 
technologies represent a real jump compared 
to those in service today. This could be a sub-
stantial burden on future budgets: “If you de-

cide to upgrade, that’s a serious investment.”
Although the cost of the F-35 is starting to 

drop as production ramps up, it is still suffi-
ciently high for nations to be faced with buy-
ing increasingly small numbers of such “ex-
quisite technologies”.

That raises the question of when quality, 
no matter how high, starts to lose out to quan-
tity. “Fantastic though these assets are, they 
can only be in one place at a time,” notes 
Louth. “And if they’re lost, they take an awful 
lot of time to regenerate.”

This has led to some people favouring a 
“high-low mix” of small numbers of high-tech-
nology aerial assets buttressed by larger quanti-
ties of simpler aircraft. However, if the pace of 
technological change moves on very rapidly, 
the simpler assets may swiftly become simply 
obsolete, Louth argues: “Whether we like it or 
not, NATO is led by the USA, and that’s a high-
tech country. The USA is very aware that ad-
vantage comes from technology as well as 
numbers.” So, pressure on budgets is likely to 
continue.

The complexity of modern aerial weaponry 
soaks up huge amounts of funding and some-
times this is arguably unnecessary, Barrie be-
lieves. All air arms now want precision-guided 
munitions and in recent conflicts, such as the 
Libyan civil war, he says it is difficult to find a 
single example of “dumb” weapons being em-
ployed against ground targets. Better matching 
of weapons to targets could give countries 
more “bangs for the buck”, he suggests.

The main focus of US interest in recent 
years has increasingly switched to the Pacific 
rather than Europe. Could European NATO 
nations cope with a significant incident on 
their own? Any such major incident would be 
most likely involve Russia, but “If you look at 
the Russian air force now, it’s not the Soviet 
air force by any stretch of the imagination”, 
comments Barrie.

“You can’t ignore it, but be realistic about 
it. The Europeans have enough capability 
there to make anyone pause for thought.” ■

European NATO defence spending, 2016

Country % of GDP

Greece 2.37%
Estonia 2.15%
United Kingdom 1.98%
Poland 1.94%
France  1.90%
Norway 1.59%
Lithuania 1.51%
Romania 1.49%
Latvia 1.48%
Bulgaria 1.35%
Italy 1.20%
Netherlands 1.19%
Turkey 1.19%
Croatia 1.19%
Denmark 1.17%
Germany 1.10%
Slovakia 1.09%
Portugal 1.06%
Slovenia 1.02%
Czech Republic 1.02%
Spain 0.98%
Albania 0.96%
Hungary 0.85%
Belgium 0.83%
Luxembourg 0.36%
Iceland 0.16%
Source: International Institute of Strategic Studies

Serious investment: a leap to fifth- or sixth-generation fighters may be needed – and costly
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Unmanned wait
Le Bourget won’t be a showcase for advanced European UAV technology, but don’t be 
fooled – France, Italy and the UK have cash and political will behind indigenous projects

 V isitors with an eye for unmanned 
systems could be excused for think-
ing Europe has wound down efforts 
to establish sovereign control of 

this critical enabler of 21st century air power. 
But while the big exhibitors are not yet in a 
position to show off shiny new systems at Le 
Bourget, work continues apace to bring to a 
close an era of reliance on American and Is-
raeli technology.

Among programmes with substantial politi-
cal and industrial backing is the Future Com-
bat Air System (FCAS). Development work by 
France and the UK has industry on both sides 
of the Channel striving to determine the shape 

of this future capability. In March 2016, the 
leaders of the two countries committed a fur-
ther £1.54 billion ($1.97 billion) to the effort to 
take the programme to a second phase, which 
followed on from a two-year feasibility study 
stage that began when the programme kicked 
off in 2014. The second phase of the pro-
gramme has not yet started, but interim work 
is being carried out as risk reduction until this 
is officially contracted.

Italy’s Leonardo is also involved, on the 
electronics. “For FCAS, we’ve completed the 
initial two-year feasibility study on the sens-
ing systems,” the company tells FlightGlobal. 
“We’re now working with Thales on an in-
terim phase to mature technologies, develop 
industrial capability, and conduct prepar a-

tory work in advance of the circa €2 billion 
[$2.23 billion, split equally] UK-France dem-
onstration programme, contracting for which 
is due this year.”

Led by BAE Systems and Dassault, from the 
UK and France, respectively, the second phase 
of the FCAS programme will see the eventual 
assembly of two full-scale demonstrators. 
These will be used for test and evaluation, 
with the aim of producing an operational sys-
tem by 2030. Other similar efforts in Europe to 
develop an unmanned combat air vehicle in-
clude the Dassault-led Neuron programme and 
the BAE-led Taranis, both of which have been 
in the works for a number of years.

The pan-European Neuron development 
had effectively come to an end, until a boost 
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operated by France, 
Italy, Spain and the UK 
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was offered to the programme in May 
2016 when France’s DGA defence procure-
ment agency announced it was going to carry 
out maritime testing of the demonstrator in-
volving the aircraft carrier Charles de Gaulle. 
While it marked a change in direction – and a 
boost in terms of continuation – for the pro-
gramme, it is unlikely that the UCAV would 
have been operated from the carrier through-
out the testing, which was to run into 2017.

MALE COLLABORATION
Another European programme under way is a 
multinational effort to develop a medium-al-
titude, long-endurance (MALE) UAV, which 
has France, Germany and Italy working to in-
troduce a sovereign system that will roll out 
in the 2025 timeframe. The industry players 
leading the effort are Dassault, Airbus De-
fence & Space and Leonardo, respectively.

In September 2016 it was announced that a 
definition phase had begun that would pave 
the way for a development phase beginning in 

2018. This would lead to the first flight of a 
prototype in 2023, and deliveries of the armed 
UAV in 2025. The definition phase began dur-
ing a meeting chaired by the Organisation for 

Joint Armament Cooperation, and it was con-
cluded that air traffic integration and certifica-
tion for the dense European airspace were key 
objectives of the future development.

A crash in May 2016 has delayed development of Italy’s unmanned P.1HH Hammerhead
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“This is a significant milestone for the Eu-
ropean defence industry,” then Leonardo 
chief executive Mauro Moretti said at the 
time. “At a time when Europe is debating 
how to address the issue of sovereignty and 
technological autonomy of new-generation 
remotely piloted systems, Leonardo-Finmec-
canica is ready to play a leading role.”

He added that the technologies and appli-
cations that companies such as Leonardo 
have developed would contribute to this new 
aircraft, thus “allowing Europe to reduce its 
growing dependence on equipment pro-
duced outside Europe”.

Until then, nations are focusing on the in-
terest of their individual fleets. Italy is devel-
oping its own indigenous MALE UAV, the 
P.1HH Hammerhead UAV derived from  the 
Piaggio Aero P180 Avanti II. Development is 
well under way and supported by Italian in-
dustry including Leonardo, with the United 
Arab Emirates committing in March 2016 to 
buy eight examples under a deal worth 
€316 million ($354 million).

Unfortunately, in May 2016 a prototype 
crashed into the sea near Sicily. The twin-
pusher UAV was operating from Vincenzo 
Florio airport in Trapani, Sicily, and it was 
said to have lost communication with its 
ground control station, after which it crashed 
into the Mare di Levanzo around 4.3nm 
(8km) north of the island of Levanzo.

Piaggio has provided little detail on the 
crash, but the event did not put the project in 
good stead as development had been due to 
conclude soon after the crash.

Despite these efforts, the mainstay of 

MALE military UAV operations in Europe is 
still the General Atomics Aeronautical Sys-
tems MQ-1/MQ-9 Predator/Reaper family. 
Operated by France, Italy, Spain and the UK 
– with the Netherlands still trying to acquire 
the funding to secure the purchase of one sys-
tem – the UAV is a significant part of Western 
European NATO fleets.

Moves to end dependence on the US sys-
tem include Germany’s search for a leased 
MALE UAV capability as an interim step until 
a sovereign European system is developed. A 
requirement of this arrangement is to partner 
with German industry. Israel Aerospace In-
dustries won the tender with its Heron TP, 
which it was pitching alongside Airbus De-
fence & Space; the same teaming that has seen 
the former’s Heron 1 leased to Germany for a 
number of years. However, General Atomics 
and partner RUAG objected to the selection, 
and took a claim against the German govern-
ment to court on the basis that there had not 
been an open competition for the tender. This 
was rejected on 31 May.

WEAPONS AND TRAINING
The UK, meanwhile, which already operates 
10 Block 1 MQ-9 Reapers, became the launch 
customer for General Atomics’ Certifiable 
Predator B under the nation’s Protector pro-
gramme in 2016. While still acquiring the 
American system, the UK is notably looking 
to integrate British weapons on the UAV, 
something which it has so far failed to do on 
the incumbent fleet. These include the 
MBDA Brimstone air-to-surface missile, as 
well as the Raytheon Systems Paveway IV 
precision-guided bomb.

There are also plans to set up training for 
Protector in-country, which would be a step 
away from reliance on US Air Force training 
that is currently carried out at Holloman AFB 
in New Mexico and Creech AFB in Nevada.

Gene Colabatistto, group president for de-
fence and security at CAE – the company that 
currently provides the training facilities at the 
USAF air bases – tells FlightGlobal that the 
UK is looking to progress on contracting train-
ing domestically by the end of 2017. “Protec-
tor is pretty advanced, and we hope to work 
on that pretty soon,” he says, adding that be-
cause the new UAV will be able to operate in 
national airspace, this element of training will 
have to be bespoke, and will differ somewhat 
from the Reaper training carried out at Hollo-
man and Creech.

In bringing UAV training home, Italy is 
leading the way – and due to receive its ze-
ro-hour mission simulator from CAE this 
summer. This will mean that there will be 
almost no dependence on the USA for train-
ing, and it is expected that the other opera-
tors of the type will eventually follow suit, 
Colabatistto notes. ■

Despite efforts to diversify,
the mainstay of military UAV
operations in Europe is still
the Predator/Reaper family
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A Rafale escorts the Neuron demonstrator 
above the aircraft carrier Charles de Gaulle
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With EU exit negotiations between London and Brussels yet 
to begin, UK aerospace and defence manufacturers are 
keeping their heads down – and hoping for minimal change

Hard call for 
a soft Brexit
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The clock is ticking. With the UK 
 having triggered the exit clause on 
membership of the EU, it is set to 
leave the 28-nation group by the end 

of March 2019.
UK-based aerospace and defence compa-

nies are watching events with great interest 
and, in some cases, considerable concern. 
 Several were reluctant to speak in detail on 
problems they could face, because of the 

 uncertainty over what Brexit negotiations will 
bring. And, when contacted by FlightGlobal in 
the weeks running up to the 8 June UK general 
election, some were also wary of making 
 statements that could be deemed to be ventur-
ing into the political arena.

There is no doubt, however, that the 
 aerospace industry wants a “soft Brexit” – one 
that still gives it some form of access to the 
EU’s single market, in return for concessions 
such as allowing the continued free movement 
of people between the EU and the UK.

Achieving the best possible outcome post-
Brexit is the priority for ADS, the UK’s trade 
association for aerospace and defence. It wants 
the UK government to aim for an “ambitious” 
agreement with the EU that includes:
■ Access to, and influence in, the European 
Aviation Safety Agency’s regulatory regime, 
as well as to collaborative European space 
and research and development programmes;
■ Access to the EU single market, without 
companies having to cope with burdensome 
customs regulations; and
■ Access to the pool of EU skilled labour.

ADS notes that these access rights have 
been secured by several other non-EU nations 
and says they must be a priority for the UK 
Brexit negotiators. “The UK’s aerospace 
 industry needs the government and its EU 
partners to agree an ambitious and compre-
hensive trading relationship,” says chief 
 executive Paul Everitt. “A failure to agree a 
new trade relationship would undermine 
competitiveness and threaten the many high-
value, long-term jobs our companies sustain in 
the UK and across the EU.”

Ironically, the UK’s largest aerospace com-
pany, BAE Systems, believes it will be rela-
tively lightly affected, at least in the short 
term, by Brexit. “We respect the decision by 
the British people to leave the EU,” it said in a 

Wings for the entire family of Airbus aircraft are 
made at its Broughton plant in north Wales
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brief comment. “While we await the outcome 
of the UK’s negotiations with the EU, we do 
not anticipate any immediate or material 
d irect impact on our business.”

This is because much of BAE’s workload in-
volves the UK, USA, Saudi Arabia and Aus-
tralia, none of which will be affected by EU 
withdrawal.

One of the largest European defence 
 programmes, Eurofighter, does involve three 
EU nations – Germany, Italy and Spain – but 
the four-nation collaboration operates outside 
the EU’s structure.

The UK government has made it clear that it 
wishes to have a strong, continuing defence 
relationship with Europe and has signalled the 
importance it attaches to continued access to 
European science and technology assets – 
commitments that BAE welcomes.

FOREIGN EXCHANGE
Like BAE, engine manufacturer  Rolls-Royce 
was wary of commenting on  Brexit in the mid-
dle of a UK election campaign. A spokesman 
referred FlightGlobal to the official ADS stance 
and noted that group chief executive Warren 
East had answered questions on the issue at 
the company’s recent annual general meeting 
by  confirming that while it would not com-
ment on the matter in detail, it was engaged 
with the UK government on the issue.

Tier One subcontractor GKN Aerospace 
notes that some 90% of its business is con-
ducted outside the EU and it believes Brexit 
will not have a significant financial impact be-
cause of its global nature. Speaking at a pre-
Paris air show briefing in London in late April, 
chief executive Kevin Cummings said that 
while the Brexit impact so far has been posi-
tive in foreign exchange terms, in the long 
term it is not seen as positive. However, he 
stressed, like other aerospace companies, GKN 
works very hard to avoid entanglements in any 
particular government policy, because cus-
tomers – spread over the globe – like certainty.

The company has much flexibility, having 
taken pains to establish footprints in North 
America and Asia. And Cummings is quite 
right to say of GKN – whose recent acquisi-
tions include Fokker Technologies of the Neth-
erlands and Sweden’s Volvo Aero – “We are as 
European as we are British.”

The really big company with most at stake 
from Brexit is Airbus. The company’s 
Broughton factory in north Wales makes 

wings for the entire family of Airbus airliners 
and its Filton plant, near Bristol, is involved 
with structures and systems. At  Filton, Air-
bus also has several hundred  engineers work-
ing on research and technology for future pro-
jects.

“In the UK, just like other companies, we 
are lobbying hard in favour of a soft Brexit,” 
Airbus Group chief executive Tom Enders told 
France’s Le Figaro newspaper in December 
2016. “All our planes’ wings – I’m talking 
about more than 1,200 wings a year – come out 
of our English plants. What’s at stake is the 
continuation of our investments in Britain.”

CUSTOMS CLEARING
Airbus’s worries were spelled out in detail by 
Tom Williams, chief operating officer and 
president of commercial aircraft, when he ap-
peared before the treasury committee of the 
lower house of the UK parliament in January 
this year. Airbus is a highly-integrated com-
pany, he said: “When we build a set of wings 
in Broughton, they go literally out the back of 
the factory into a Beluga, which is a flying 
truck, which flies them to Hamburg and Tou-
louse, and a few hours later they are being 
built into an aircraft.

“We are clearly concerned about anything 
that disturbs that model, because it is a seam-
less, just-in-time process. I would want that to 
stay in place so that I do not have to go through 
a complex customs clearing arrangement.”

Free movement of personnel is also vital, 
Williams said: “We have a lot of Brits working 
in Europe, and a lot of French and Germans 
working here in the UK. Anything that dis-
rupts that model will create inefficiency and 

could affect our long-term competitiveness. If I 
have a problem in one of the final assembly 
lines in Germany or France today, I could call 
the plant in Broughton, and get 20 mechanics 
sent to Toulouse first thing tomorrow morning, 
with their toolboxes, to fix the problem.” 

Retaining that degree of flexibility is vital, 
said Williams, and he would want to see the 
final deal between the UK and EU preserving 
features of the current arrangements.

“We have an expression: if it was not for our 
wings, it would just be a bus. I remind my 
 European colleagues of that all the time.”

But while Williams’s concern about per-
sonnel issues being disruptive is probably 
shared by aerospace bosses across the UK, he 
may be understating the case. One director of 
a UK company with entrepreneurial roots in 
the nexus of academia and industry, and 
which operates at the cutting edge of 
 aerospace technology, told FlightGlobal that, 
officially, they expect no change. But, really, 
there is much concern.

More than half of the technical people on 
some teams are not UK nationals; the director 
– a European himself – says these people are 
real specialists, and it is not unusual to have a 
vacancy that takes a year to fill. In short, if 
these people must leave Britain or wish to, it 
will not be possible to “just replace” them. 
And, without their capabilities, key contracts 
will definitely be lost.

Ultimately – and the implication is that the 
company might consider it prudent to be pro-
active rather than wait to see if Brexit will 
work out alright – it will “not be impossible” 
to relocate to mainland Europe. ■
Additional reporting by Dan Thisdell

Rolls-Royce says it is “engaged” with the UK government on the issue of leaving the EU

“In the UK, just like other 
companies, we are lobbying 
hard in favour of a soft Brexit”
Tom Enders 
Chief executive, Airbus Group
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Comac has approached EASA for type certification of its C919, which first flew in early May
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World game 
starts local 
The scale of Chinese aircraft makers’ global ambition is 
matched only by the technical, regulatory and commercial 
challenges they face in breaking into international markets 

 The first flight of the Comac C919 nar-
rowbody airliner on 5 May was a 
clear reminder of China’s aerospace 
ambitions. The 158-seater will face 

certification challenges, and will not be the 
most advanced of jets, but it will give China 
valuable knowledge and experience as it 
strives to join the big leagues of aircraft manu-
facturing and export.

Although the AVIC MA60 turboprop is 
 China’s only commercial aircraft export 
 currently, the Chinese aerospace industry 
aims to offer a full range to serve all market 
segments. AVIC is developing the MA700, a 
larger and more  advanced turboprop, and 
Comac is busy delivering ARJ21 regional jets 
to launch customer Chengdu Airlines. Further 
up the size scale, as Comac embarks on the 
C919 flight test  campaign, it has also tied up 
with Russia to  develop a widebody aircraft.

More details about the Sino-Russian wide-
body could emerge at the Paris air show, where 
Comac will have a strong presence as it seeks 
to extend its reach beyond its home territory.

So, if all goes to plan, China will have offer-
ings from 70 to 280 seats. But to be a truly suc-
cessful global aircraft player, it still has some 
way to go.

While the MA60 entered service with 
 Sichuan Airlines 17 years ago, it has had lim-
ited success both at home and abroad. Flight 
Fleets Analyzer shows that most of the 60 
MA60s in service are operating with two Chi-
nese carriers: Joy Air and Okay Airways. A fur-
ther 24 of the turboprops are used by local air-
lines or air forces in 11 developing countries 
such as Congo, Laos, Nepal and Zimbabwe.

This is unsurprising. Although China 
 certificated the aircraft in 2000, neither it nor 
its improved version, the MA600, has 
 received certification from the US Federal 
Aviation Administration or the European 
Aviation Safety Agency. This means AVIC 
can only sell the turboprop to countries that 
recognise Chinese certification.

CERTIFICATION BARRIER
The same problem persists with the ARJ21, 
which was certificated by the Civil Aviation 
Administration of China (CAAC) in December 
2014 but has failed to receive a stamp of ap-
proval from the FAA, despite a shadow certifi-
cation programme. Some at Comac believe US 
reluctance to certificate the regional jet reflects 
a fear that the C919 programme is a threat to 
Boeing’s hold on the single-aisle market. Oth-
ers say the Chinese product is just below par.

Western certification is probably not critical 

for the success of the ARJ21, since it has orders 
for only 20 jets from four foreign customers: 
lessor GECAS, Thai operator City Airways, 
Myanmar Airways International, and the gov-
ernment of Congo. The City Airways order for 
10 ARJ21s (and 10 C919s) looks doubtful; the 
carrier was shut down by the Thai government 
in early 2016.

The Chinese, however, know all too well 
that their products can find real success only if 
recognised internationally. So Comac has ap-
proached EASA for type certification of the 
C919, signalling its intent to sell and market 
the aircraft internationally. EASA is working 
on the C919 approval, having visited Comac’s 
Shanghai facility to examine the manufactur-
ing process.

Ray Jaworowski, senior aerospace analyst 
at Forecast International, says achieving 
EASA or FAA certification is a prerequisite 
for an aircraft to break into Western markets, 
but by itself is no guarantee of success. He 
foresees the main market for the C919, ARJ21, 
MA60 and MA700 to be China and other 
countries in Asia, as most airlines in the West 
can be expected to stick with the established 
manufacturers.

“The pursuit of export sales for the ARJ21, 
C919 and the MA700 can perhaps be seen as 
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Some at Comac believe US 
reluctance to certificate the
ARJ21 reflects a fear that the
C919 is a threat to Boeing’s
hold on the single-aisle market

stepping stones to future inroads by Comac 
and AVIC into the global commercial aero-
space market, particularly in terms of forming 
partnerships with Western suppliers and 
 establishing a sales, marketing and product 
support infrastructure,” he adds.

PROVING GROUND
Flight Ascend Consultancy head of market 
analysis Chris Seymour  believes China first 
needs to get its aircraft into commercial ser-
vice with local airlines and demonstrate “reli-
ability, competitive  utilisation figures and 
maintenance intervals”, before it even at-
tempts to market its aircraft to “blue-chip cus-
tomers”.

For operators concerned about the quality of 
Chinese aircraft, Fleets Analyzer data tells a 
story; there are 30 MA60s in storage and the 
type has been involved in 15 accidents since 
2009 – five of which were total losses. The 
most serious was a 2011 accident with Indone-
sia’s Merpati Nusantara Airlines, which killed 
all 25 people on board. The aircraft was operat-
ing between Sorong and Kaimana and attempt-
ing to land in bad weather when it crashed. In-
vestigators later attributed the accident to the 
crew’s failure to adhere to standard operating 
procedures, and a loss of situational awareness.

The pilots were found to have been inexpe-
rienced with the MA60 and also failed to con-
duct an approach briefing and landing check-
list. Alarmingly for AVIC’s international sales 
ambitions, investigators also pointed to the 
use of non-standard aviation English in both 
the flightcrew operations and aircraft mainte-
nance manuals.

Two years later, another Merpati MA60 was 
damaged in a hard landing at Kupang’s El Tari 
airport, and investigators found a discrepancy 
between the manufacturer’s flightcrew opera-
tions manual and the carrier’s approach check-
list that may have led to the left power lever 
being put in beta range, generating significant 
drag when the aircraft was on final approach. 
The incident led Indonesia to order a “special 
audit” of all its MA60s, and the type has since 
been grounded in several countries.

Myanmar’s civil aviation department 
grounded the MA60 after two accidents within 
a month where aircraft skidded off runways. 
Even China grounded the type, in 2014, after a 
malfunction in an Okay Airways landing gear 
indicator system.

Thereafter, the Chinese regulator issued 
three airworthiness directives, calling for a 
 revision of the MA60 flight manual to include 
the replacement of the front landing gear lock-
up and lock-down parts on turboprops that 
had accumulated 6,400 or more take-offs and 
landings. CAAC also called on all operators to 
inspect the aircraft’s landing gear indicators.

MARRIAGE OF QUALITIES
Of the in-development MA700, AVIC says it 
will marry the best qualities of the market-
leading ATR 72 and Bombardier Q400: a max-
imum take-off weight of 26.5t and a maxi-
mum range of 1,460nm (2,700km), optimised 
to serve markets within an 430nm radius. The 
schedule calls for first flight in 2018 and 
CAAC certification in 2020.

Asked if the type will seek Western certifi-
cation, AVIC deputy general manager Zhang 
Xiaohong says: “When our aircraft [the MA60] 
first entered the market over 10 years ago, eve-
rybody’s view was that US FAA certification is 
critical. If you can’t get FAA certification, you 
can’t sell it around the world. The reality is 
that we’ve already passed that barrier. Now 
our aircraft is in 18 countries, across four con-
tinents and 33 operators.”

He adds that the priority, instead, was for 
potential operators’ local aviation authori-
ties to recognise CAAC certification of 
 Chinese aircraft.

With a population close to 1.4 billion and 
steady expansion of air travel, China has a 
home market where airlines are nudged to do 
the patriotic thing and support local products 
– but every programme is seen as a stepping 
stone towards a global market impact. C919 
vice chief designer Fu Guo Hua says: “We are 
fully using what we have learned from the 
ARJ21. In terms of planning, the top manage-
ment has made the effort not to repeat the mis-
takes that we made on the ARJ21. We don’t 
rule out issues cropping up on the C919 since 
it’s a different generation aircraft with different 
certification requirements and standards. But I 
believe that its flight test and certification jour-
ney will be very different from the ARJ21’s.”

Seymour believes that the C919 and MA700 
programmes should have the objective of in-
ternational sales – which will be the only way 
to continue to develop the Chinese industry 
and get footholds and acceptance in interna-
tional markets. “This will require investment 
and expertise but must be a long-term goal,” he 
says. “It will likely be the next Chinese prod-
ucts, in the 2030s, which can be more interna-
tionally competitive.” ■

The ARJ21 regional jet is 
in service, but Comac faces 

super-jumbo challenge to 
break into global markets
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China’s own August 1st display 
team flies the flag, in multirole 
Chengdu J-10 fighters
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China
syndrome 

Over the past half century China has had notable success exporting military aircraft when 
measured in volume, but modern types are struggling to find buyers or industrial partners

 On the second day of the 2015 Dubai 
air show, reporters crowded into 
the AVIC chalet. Expectations were 
high: a sign outside a day earlier 

had proclaimed there would be a briefing on the 
Changhe Aircraft Industries WZ-10 attack heli-
copter. Minutes passed while AVIC officials 
avoided eye contact. The time set for the brief-
ing came and went. Inquiries to the reticent of-
ficials evinced no more than a brusque shrug. 
Half an hour after they arrived, reporters depart-
ed in frustration. It turned out that the decision 
to hold a media briefing on the helicopter had 
been countermanded – although nobody want-
ed to say this outright.

Such is the secrecy-shrouded world of 
 China’s military aircraft exports. While air-
framer AVIC and the China National Aero-
Technology Import & Export Corporation 
(CATIC) signal that they are eager to market 
Chinese military aircraft abroad, their 
 reticence about saying too much is clear. This, 
despite the significant benefits that can  derive 
from exporting defence equipment.

Irrespective of Chinese defence firms’ inept 
handling of international media, aircraft 
numbers tell a different story, with a vast fleet 
of Chinese military aircraft in service with 
more than a dozen air forces. These are not 

the sorts of countries Western airframers give 
much thought to, but China’s aerospace ex-
port achievements over the past half century 
have been impressive.

Flight Fleets Analyzer shows that there are 
1,396 Chinese-built military aircraft in service 
with export customers. The biggest operator 
by a large margin is North Korea, with 568 in-
service Chinese-built aircraft. This number 
must be taken with a very large dose of scepti-
cism: the majority of Pyongyang’s China-
made fleet is Cold War types such as the 
Shenyang F-5 and F-6 (based on the MiG-17 
and MiG-19), and the Chengdu F-7 (a MiG-21 
copy), and even the Harbin H-5 bomber (a 
copy of the Ilyushin Il-28). While listed as in-
service, it is all but certain that a large number 

of these aircraft are out of commission. Even 
were they fully serviceable, the combat utility 
of such dated platforms is open to question.

Other major users of Chinese military air-
craft are Pakistan, with 211 examples, Egypt 
(180), Myanmar (66), Bangladesh (61), Sudan 
(54) and Zambia (47).

Richard Bitzinger is senior fellow at the 
Military Transformations Program at Singa-
pore’s S. Rajaratnam School of International 
Studies. He points out that although Beijing 
has enjoyed success selling aircraft interna-
tionally, it has struggled recently with newer 
types such as the Chengdu/Pakistan Aeronau-
tical Complex JF-17 and the Chengdu J-10.

SALES DOUBTS
“I’m sceptical about China’s military aircraft 
sales,” he says. “If they were very good in the 
first place, they would not have a hard time 
selling them. The best thing they sold over-
seas is the Hongdu K-8 trainer. Generally 
speaking, this aircraft was only sold to coun-
tries that could not afford anything else.”

Fleets Analyzer shows that the internation-
al order book for Chinese-made military air-
craft stands at 71. Of these, 61 aircraft are jet 
trainers, mostly K-8s. Bangladesh has orders 
for five K-8s, and Myanmar for 50. Sudan has 
orders for six Guizhou JL-9s.

The other 10 orders are for the Harbin Z-9 

Chinese-built military aircraft in export 
service by type

Fighters/multirole types 673

Jet trainers 490

Bombers 80

Utility turboprops 60

Multirole helicopters 49

Strike/ground-attack 41

Attack helicopters 3

Total 1,396
Source: Flight Fleets Analyzer
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helicopter – a copy of the Airbus Helicopters 
AS365 Dauphin. Bangladesh has orders for 
two Z-9s, which will perform coastguard du-
ties. Venezuela has orders for eight that will 
be used in the maritime patrol role.

“Chinese military aircraft export efforts have 
proven desultory to date,” says Forecast Interna-
tional analyst Dan Darling. “The J-10 and JF-17 
have picked up few orders. The purported fifth-
generation [Shenyang] FC-31 is being actively 
marketed for export as a competitor to the Lock-
heed Martin F-35, but these claims appear to 
have evinced scant interest on the global mar-
ket. This has not stemmed from lack of effort on 
the part of China, but from qualms about the 
quality of the merchandise in comparison to 
available US, European and Russian fighters.”

At the Paris air show in 2015, a Pakistani 
official told FlightGlobal that a contract had 
been signed with an Asian customer for the 
JF-17, giving the type its second user beyond 
Pakistan itself. In the two years since then 
there has been much speculation that the 
mystery buyer is either Myanmar or Sri 
Lanka, but no formal order has been declared. 
In 2010, Pakistani officials claimed that sev-
eral countries were interested in the aircraft, 
but no orders materialised.

Despite the JF-17’s sales travails, the type is 
something of a cult favourite among industry 
journalists, who see in its relative simplicity the 
spiritual successor of the Northrop F-5: a basic 
fighter designed for developing nations during 
the Cold War. A large part of the JF-17’s popu-
larity (among journalists, if not air forces) stems 
from the easygoing marketing efforts of Paki-
stani delegations at air shows, who tend to be 
far more open than their Chinese counterparts.

Siemon Wezeman, an analyst at the Stock-
holm International Peace Research Institute, 
says the success of Chinese military aircraft 
exports has ebbed and flowed over the years. 
From 1975 to 2016, aircraft comprised 33% of 
total Chinese weapons exports. In the past 
five years aircraft comprised just 26% of Chi-
nese military exports. This is mainly because 
orders for other military equipment – such as 
air-defence systems, missiles and warships – 
have grown significantly.

He refers to the period until the mid-1990s 
as the “golden years” for Chinese exports. The 
1980s saw it benefit from the Iran-Iraq war by 
selling F-7s to Tehran, while there were also 
major F-6 and F-7 sales to Pakistan.

One major change that Wezeman has ob-
served is that Chinese export aircraft, while 
still not in the same league as foreign rivals, 
have shown signs of relative improvement.

“Unlike in the 1970s, 1980s and 1990s, 
when Chinese aircraft were considered of low 
quality and low-tech, China now has aircraft 
on offer that are closer to the more advanced 
aircraft offered by other producers,” he says. 
“The JF-17, while not exactly state-of-the-art, is 
more capable compared with what others have 
to offer than the F-6 and F-7 were in the 1980s.”

Wezeman adds that positive attributes of 
Chinese fighters – for certain customers, at 
least – include lower prices, lack of political 
strings and sustainment. Given China’s large 
military, customers can be sure of spare parts 
and upgrades. On the other hand, there are 
some challenges, including a possible lack of 
technology transfer, and China’s weakness in 
key areas such as engines. Also, some coun-
tries prefer to buy weapons that come with a 
tacit military alliance.

Beyond the JF-17, the one aircraft that 
could suggest China is trying to move up the 

value chain, as opposed to selling basic fight-
ers on the cheap, is the FC-31. Based on the 
experimental J-31, this has been promoted as 
a fifth-generation fighter with stealth features, 
capable of supersonic cruise without after-
burners (“super cruise”), and with advanced 
sensors and datalinks.

The only challenge, apparently, is that the 
aircraft does not have a buyer, either in the 
Chinese military or overseas. Still, at the 
Dubai air show in 2015, AVIC held a briefing 
in which it invited partners to join the pro-
gramme. The briefing was short on specifics, 
such as the FC-31’s engines and development 
timelines, but there was a slick graphical 
video showing the jet shooting down other 
aircraft and engaging ground targets.

JOINT PROGRAMMES
Bitzinger says finding a foreign partner for the 
FC-31 will be a tall order. He notes that many 
countries interested in developing fighters are 
already involved in joint programmes. Per-
haps the only significant power that is inter-
ested in developing fighters, but which has no 
foreign partners, is Iran. Tehran, however, is 
subject to a UN arms embargo.

“China has little history with such co-oper-
ative programmes,” says Wezeman. “That 
may come – some work is being done with 
Ukraine and recent reports mention Russia as 
another option, but China’s options are limit-
ed. No country in the West is willing or able 
to work with China, and Russia doesn’t 
 always feel secure with Beijing.”

The one area where Beijing has reportedly 
enjoyed success in recent years is in selling 
armed unmanned air vehicles to the Middle 
East. Customers of AVIC’s Wing Loong series 
(which resembles General Atomics Aeronau-
tical Systems products) reportedly include 
Kazakhstan, Saudi Arabia and the United 
Arab Emirates.

But Darling feels that success with UAVs is 
more suggestive of weakness than strength.

“Drones are far cheaper to buy than combat 
aircraft,” he says. “With China’s limited cus-
tomer base lacking available cash for expen-
sive military systems, the drone market is nat-
urally more palatable to buyers looking to add 
numbers or capability. The relative success of 
China in selling its locally sourced UAVs also 
appears to convey that co-opting and knock-
ing-off foreign platforms may be easier for 
 Chinese engineers and designers in the area of 
drones than it has proven for them in larger, 
more technologically complex combat aircraft 
– particularly where engines are concerned.”

China will continue to win export defence 
customers. But it could be years if not 
 decades before it breaks into the big leagues, 
competing with established suppliers of 
 military aircraft from western Europe, the 
USA and Russia. ■

Chinese military aircraft in service with 
export customers

North Korea 568
Pakistan (excludes JF-17) 211
Egypt 180
Other 111
Myanmar 66
Bangladesh 61
Sudan 54
Zambia 47
Iran 28
Tanzania 24
Venezuela 24
Namibia 22
Total 1,396
Source: Flight Fleets Analyzer

JF-17 partner Pakistan    
remains only user of the type
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Cabins now 
inside deals
For Rockwell Collins and Safran, the lure of a broader position 
in widebodies has shaken up the aircraft interiors market by 
driving two of 2017’s most far-reaching aerospace acquisitions

 One of the two most prominent 
names in airline interiors is under 
new ownership – and the other 
could be shortly – as part of the 

largest burst of consolidation the sector has 
seen. In April, Rockwell Collins completed its 
acquisition of fellow US company B/E Aero-
space – the 36th biggest aerospace business by 
revenue in the FlightGlobal Top 100.

This time last year, Cedar Rapids-head-
quartered Collins, previously ranked 25 in the 
Top 100, had about $5 billion in revenue and 
a portfolio composed largely of avionics and 
other cockpit systems. Thanks to a $2.9 bil-
lion contribution from its new acquisition, it 
arrives in Paris with $8.1 billion in revenue, a 
product line that reaches from the cockpit to 
the cabin, and a significantly larger stream of 
aftermarket revenue.

Meanwhile, Safran – the eighth-largest aer-
ospace company, with a line-up comprising 
engines, landing gear, and defence and secu-
rity equipment – is closing in on its pursuit of 
Zodiac Aerospace, ranked 23, an all-French 
marriage Safran says will create “a global 
leader in aerospace” and should take its turn-
over towards the $25 billion mark.

STORM CLOUDS
That, however, has been a more controversial 
nuptial, with Zodiac’s chief executive offering 
in April to step down from the troubled com-
pany and some key Safran shareholders doubt-
ing the wisdom of the merger, despite claims by 
Safran’s management that it can turn around 
the fortunes of a company beset by quality and 
supply issues and customer criticism in the 
past few years. On 24 May, Safran and Zodiac 
announced “new terms” for the merger.

For Collins, the merger with B/E reduces its 
reliance on new aircraft programmes and posi-
tions it to benefit from expected strong demand 
for cabin overhauls, says chief executive Kelly 
Ortberg. “Rockwell Collins has been very 
strong in the front of the airplane, [and] the in-
teriors segment is very strong in the back,” Ort-
berg says. “Interiors get retrofitted three, four 
times in the life of a widebody aircraft. We 
don’t enjoy that in avionics.”

The B/E acquisition has thrust Collins into 
an interiors business that is booming amid a 
global trend by airlines to outfit existing air-
craft – particularly widebodies – with new 
cabins. Airlines are adding more business 
class and premium economy seats to older air-
craft – making those cabins comparable to 
new Boeing 787s and Airbus A350s. Indeed, 
the interiors modification business is forecast 
to grow at a compounded annual rate of 5.6% 
for 10 years, climbing from $2.8 billion in 
2016 to $4.8 billion by 2026, according to a 
consultancy, ICF International.

Airbus has complained of a ‘plague’ of quality 
troubles coming from A350 cabin supplier Zodiac
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Ortberg says Collins has worked hard to 
minimise any impact on customers, noting 
that former B/E chief executive Lieberherr 
and his team continue to manage the unit. 
“The number one feedback we got from cus-
tomers is: ‘We like the combined entity, but 
don’t screw it up through the integration’,” 
Ortberg says. “We structured our integration 
plan to be extremely low risk.”

Ortberg also stresses that the B/E deal will 
enable Collins to develop systems that link 
cabin products to larger aircraft networks, 
bringing to the cabin what has been called the 
“big data” revolution. For instance, Ortberg en-
visions technology that can alert airline staff 
when a seat actuator is near failure. Sensors 
could likewise detect when a passenger awak-
ens from a nap and alert cabin crew to bring a 
hot towel, he says. “We are just on the cusp of a 
connected airplane,” Ortberg says. “Every de-
vice on an aircraft is going to have sensors.”

For Safran, any synergies from the merger 
have been overshadowed by a spate of bad news 
stories surrounding Zodiac. In April, it reported 
first-half results with seats revenue down by 
5.3% and cabin revenue declining 2.2%. The 
company has been a victim of its success in 
winning positions on new programmes, with 
the ramp-up of the A350 and Bombardier 
CSeries generating “production variances” and 

B/E, now known as Rockwell Collins’ inte-
rior systems business, has about 11,000 em-
ployees and facilities throughout the USA 
and in Canada, Germany, Mexico, the Nether-
lands, the Philippines and the UK. The unit’s 
largest presence is in Winston-Salem, where it 
designs, manufactures and tests a range of 
seats, including its line of Meridian economy 
seats and business class products such as its 
Super Diamond lie-flat seats. The site deliv-
ered 65,000 seats last year.

Customers include Air Canada, Air China, 
American Airlines, British Airways, Delta Air 
Lines, Emirates, Japan Airlines, Lion Air, Luf-
thansa, Qatar Airways and United Airlines. The 
company makes a host of other cabin products, 
including lavatories, lighting, galley appliances, 
crew rest areas, oxygen systems, power manage-
ment systems, and water and waste systems.

Although the company makes seats for 
business jets and helicopters, 80% of 2016 
revenue came from commercial aircraft prod-
ucts. Likewise, about two-thirds derived from 
so-called line-fit products – those installed on 
aircraft at the factory – and about one-third 
from aftermarket sales. Executives also stress 
that B/E has strong relationships with air-
lines, noting that 78% of sales come from con-
tracts directly with airlines under so-called 
“buyer-furnished equipment”, or BFE deals.

Aside from the B/E products, Collins’ offer-
ing consists largely of cockpit systems, such as 
integrated avionics, head-up displays, fly-by-
wire systems and communication, navigation 
and surveillance systems. In 2016, it derived 
42% of its revenue from military systems and 
27% from sales of air transport electronics, 
with the balance composed of sales of business 
aircraft and information systems products.

Aftermarket air transport products generat-
ed just 10% of Collins’ pre-merger revenue, re-
ports show. In other words, it has traditionally 
relied more on new aircraft manufacturing 
trends than on the rapidly expanding commer-
cial aircraft aftermarket business.

“If an OEM rate goes down… there is no af-
termarket for us to pivot to, because they are 
not doing mods and upgrades [on avionics] 
like they do in interiors,” Ortberg says. In-
deed, although production of narrowbody air-
craft has remained strong, airframers have 
slowed production of earlier-generation wide-
bodies such as 747-8s, 777s and A380s, Ort-
berg notes. “We are seeing weakness on lega-
cy widebodies,” he says. “We are going to be 
in a soft patch on widebody demand.”

Collins bought B/E on 13 April for $6.4 bil-
lion in cash and stock, plus an additional $1.9 
billion in debt. “Rockwell is the leader in the 
cockpit. We consider ourselves the leader in 
the cabin. So the two of them – it’s a perfect 
combination,” says Werner Lieberherr, execu-
tive vice-president and chief operating officer 
of Collins’ interior systems business.

An early win in the cabin for Collins are these seats for A321s on order with Hawaiian 
Airlines, which unveiled its new interior in April as the B/E merger was being finalised
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“Interiors get retrofitted
three, four times in the life of
a widebody aircraft. We don’t
enjoy that in avionics”
Kelly Ortberg
Chief executive, Rockwell Collins

“excess” costs, Zodiac admitted.
At the same time, Zodiac chief executive 

Olivier Zarrouati offered his resignation, al-
though the board turned it down, asking him 
to remain at the helm to concentrate on final-
ising the merger with Safran. United Airlines, 
American Airlines, Cathay Pacific and Airbus 
itself are among the organisations that have 
expressed displeasure with the quality or ser-
vice offered by Zodiac in the past two years.

AIRBUS INTERVENTION
In February, Airbus Group chief executive 
Tom Enders said the A350 had been 
“plagued” by problems relating to cabin qual-
ity and that this had been “one of the recur-
ring complaints” from customers. He urged 
Zodiac management not to be “distracted” by 
merger talks with Safran in their efforts to put 
production back on track.

However, Safran remains convinced of the 
wisdom of the merger, which it values at €9.7 
billion ($10.9 billion), because it will raise the 
proportion of its revenues from aircraft equip-
ment from 32% to a more balanced 48%, 
while its reliance on propulsion revenues will 
fall from 61% to 46%.

Safran’s logic is not dissimilar to that of 
Collins. In January, Safran chief executive 
Philippe Petitcolin said Zodiac’s large BFE 
business would bring benefits to Safran. 
While Safran was “very well-positioned” in 
the short- and medium-haul aircraft sector, 
Zodiac had a “much better position” on large 
aircraft, Petitcolin said. This would provide 
additional BFE business to Safran, he said, 
through the typical eight-year cabin refurbish-
ment cycle on long-haul types. ■
Additional reporting by David Kaminski-
Morrow and Murdo Morrison
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T he Paris air show is famously attrac-
tive to Asia-Pacific customers for 
commercial airliners and military 
aircraft, but the region is also one of 

the world’s hottest markets for a higher- 
altitude aerospace segment: commercial satel-
lite launches. Here, European launch operator 
Arianespace is a world leader and vying for 
business.

Indeed, Asia-Pacific is a profoundly impor-
tant market for the European launch provider. 
Since 1981, it has launched 78 satellites for 17 
customers in the region. The company esti-
mates that Asia-Pacific comprises 25% of its 
overall launch business.

“Asia-Pacific is a very important region and 
a very dynamic region,” says Jacques Breton, 
senior vice-president sales and business de-
velopment. “It is still growing as well.”

FlightGlobal caught up with Breton at Sin-
gapore’s annual Communicasia show, which 
brings together the elite of the Asia-Pacific 
satellite, communications and broadcast in-
dustry. Outwardly the stands resemble those 
found at air shows, but there are no aircraft 
models. Rather, the displays feature kit such 
as antennas, illustrations of transmission ca-
pabilities, and the odd satellite model. For 
somebody used to air shows, Communicasia 
is somewhat like a parallel universe – every-
thing is the same, but different. The only 
name many aerospace executives will be fa-
miliar with is launch provider Arianespace. It 
has been a stalwart of the show for several 
years, with scale models of its Ariane 5, 
Soyuz and Vega rockets on display.

TRACK RECORD
The company has had two successful 
launches for regional customers this year. Its 
Ariane 5 vehicle orbited Telkom Indonesia’s 
Telcom 3S on 14 February, and KT SAT’s Ko-
reasat-7 on 4 May. Three other Asia-Pacific 
missions remain this year: the Indian Space 
Research Organisation’s GSAT-17 and GSAT-
11 satellites, and the BSAT-4a satellite for Ja-
pan’s BSAT.

Breton, a 32-year veteran at the company, 
adds that Arianespace is also vying to have its 
Vega launcher selected for two other satellites 
to be orbited in 2019: a Japanese-built Earth 
observation satellite for Vietnam, and a South 
Korean Earth observation satellite. Breton es-
timates that the Vietnamese satellite’s launch 
mass is about 700kg (1,540lb), while the 
South Korean’s is in the 500-600kg range.

“Competitiveness is not just about price, 
but quality of service that you provide,” says 
Breton. “On reliability, it is clear that launch-
ing a satellite successfully remains a must for 
a customer, a goal for us, and is always an 
achievement. Keep in mind that a launch mo-

GREG WALDRON SINGAPORE

Heavy lifter 
eyes Asia
With a corporate restructuring now complete and a new 
generation of rockets set to fly from the end of the decade, 
Arianespace is going to market with global confidence
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Breton admits, however, that price is a major 
factor in the launch industry, and that Arianes-
pace works to keep launch prices as low as 
possible – provided it does not compromise 
quality. Breton adds that weakness in the euro 
in recent years has helped. This is clearly a key 
consideration for him, given that he can easily 
rattle off historical exchange rate figures.

RATIONALISATION
Breton also touches on the company’s restruc-
turing, completed last year, that made Arianes-
pace a subsidiary of Airbus Safran Launchers 
(ASL). From its formation in 2014, ASL took 
39% of the launch firm’s shares. ASL, prime 
contractor for Ariane 5 and its in-development 
successor, Ariane 6, subsequently took French 
space agency CNES’s 35% stake in Arianes-
pace, bringing its shareholding to 74%. This 
was part of a broader plan to ensure cost-com-
petitiveness by bringing design, build, sales 
and operation under one commercial roof.

“The reorganisation is going really smooth-
ly,” says Breton. “Being closer to the people 
developing Ariane 6 allows us to more quick-
ly influence the design, transmit the needs of 
the customer, and really have the vehicle 
adapted to the market. Since ASL is in charge 
of technical activity, [the reorganisation] 
brings them closer to the market through us, 
helping them receive direct and more rapid 
inputs from the market. All is going smoothly 
and interfaces have been set up.”

Looking to the future, Arianespace is al-
ready discussing Ariane 6 and Vega C, to fly 
from 2020 and 2019, with customers. The 
company is working with ASL and the Euro-
pean Space Agency on final details of Ariane 
6, but it is also talking with several telecom 
operators about Ariane 6 launches, as well as 
some satellite operators who want to launch 
constellations of smaller satellites – a new ca-
pability being introduced with Ariane 6.

“We’ve been talking with customers about 
Ariane 6 and its capacity,” he says. “We have 
attracted a lot of attention.”

Breton and his team are also exploring 
more possibilities with companies that need 
to launch smaller satellites. There are differ-
ences with this market, however. While they 
are more numerous than users of larger satel-
lites, they do not have the same resources and 
experience, thus requiring more individual 
attention and more technical discussions.

Soyuz, primed and ready to orbit SES-15

4 May’s Ariane 5 flight, with South Korean  
and Brazilian payloads, typifies European 

launcher’s heavy payload pedigree
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“It takes a lot of involvement,
and scrutiny… for the launch
to be performed safely”
Jacques Breton
Senior vice-president sales and business development, 
Arianespace

bilises a lot of technology, systems, pieces, 
parts and equipment. It takes a lot of involve-
ment, and scrutiny on everything for the 
launch to be performed safely.”

He notes that one of the company’s com-
petitors, Russia’s Proton, has been suspended 
for nearly a year owing to a manufacturing de-
fect and problems with a launch in June 2016.

“Customers are waiting for the launch, yet 
they are being postponed month after 
month,” says Breton.

While SpaceX is an emergent competitive 
threat, the US operation has had its share of 
challenges, including the explosion of a Fal-
con rocket in September 2016 that destroyed 
a $200 million satellite owned by Facebook.

As for the rest of 2017, Breton says Arianes-
pace is confident of achieving its objective of 
12 launches for the year. That confidence indi-
cates a robust operation at Europe’s spaceport 
in French Guiana; the 4 May Ariane 5 launch 
that orbited Koreasat-7 and a Brazilian de-
fence and communications satellite had been 
scheduled for 20 March, but was delayed by 
some six weeks owing to a general strike in the 
territory, an overseas department of France.

It has already completed five launches: two 
Ariane 5, two Soyuz and one Vega. The rest 
will comprise five Ariane 5s and two Vegas.

NOVEL APPROACH
Breton is especially pleased with the Soyuz 
launch of SES-15, for Luxembourg-headquar-
tered satellite communications provider SES. 
The satellite was ready, but instead of waiting 
for a co-passenger to fill an Ariane 5, Arianes-
pace launched it to geostationary transfer orbit 
(GTO) as a sole payload on the smaller, mid-
weight Soyuz – the first time the company used 
a Soyuz launched from French Guiana to put a 
satellite in GTO. From GTO, a satellite uses its 
own propulsion to slowly reach its final, geo-
stationary orbit at about 36,000km.

That launch was the latest flight in a rela-
tionship with SES that goes back to 1984, and 
Arianespace has another five SES satellites in 
its backlog. The launch also highlighted the 
global nature of the business. SES-15 was 
built by Boeing in its El Segundo, California 
facility, and was the 53rd Boeing-built space-
craft to be launched by Arianespace. In this 
particular case, the satellite was notable for 
being SES’s first unit with all-electric propul-
sion; a technology that makes volume and 
mass normally consumed by fuel tanks avail-
able to working payload. ■
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Ball monument
Following the death of 
Capt. A. Ball, D.S.O., 

R.F.C., it has 
been decided to 
erect a 
monument to 

his memory in his native 
city of Nottingham. 

Allied output
J. Carlton Ward, jun., 
president of the Fairchild 

Airplane and 
Engine 
Corporation, has 
estimated that 

the aircraft output of the 
United Nations is now 8,600 
a month, or more than 
double that of the Axis with 
a reputed production rate 
of 4,100 machines a month.

Israeli airspace
Israel has backed its battle-
won territorial gains on the 

ground with the 
more peaceful 
issue of a Notam 
claiming an 

extension of national 
airspace to cover the whole 
of the Sinai peninsula east 
of the Suez Canal, the 
former Jordan territory west 
of the Jordan river and the 
city of Jerusalem.

Single market 
The Australian Government 
has set the stage for a 

wholesale 
transformation 
of the 
Australasian 

airline industry after giving 
its approval to a merger 
between Qantas and 
domestic carrier Australian 
Airlines. Canberra has also 
agreed to the formation of 
a single aviation market 
with New Zealand.

the Duxford Air Show when 
pilot Cdr Simon Hargreaves 
performed what Navy Wings 
calls a “highly controlled, 
wheels-up textbook landing…
showing first class airmanship”. 
He walked away from the 
wreckage unhurt.

It adds: “Simon’s calm 
professionalism and 
outstanding flying skills, in a 
situation that demanded utmost 
courage and control, minimised 
damage to a rare and nationally 
important heritage jet.”

Panels have been removed 
from the aircraft and assessors 
are carrying out an inspection of 
the damage, including to the 
hydraulic system.

Navy Wings “will make every 
effort to get the Sea Vixen 
repaired and back in the air as 
soon as possible”. But if the 
damage is beyond repair, funds 
raised for the aircraft’s original 
restoration will be used to 
support other historic aircraft in 
the Navy Wings collection.

Flyer beware
For the not-too-discerning dad 
on Father’s Day, how about this 
retro BOAC VC10 T-shirt 
advertised on Ebay?

Trouble is, the image is a BMI 
A330, with its logo back-to-
front. All it has in common with 
the venerable Vickers quadjet 
are British-built wings and 
Rolls-Royce engines.

Exit Amelia
Eighty years ago on 2 July, 
Amelia Earhart vanished on her 
mission to be the first woman to 
circumnavigate the globe. 

To mark the anniversary, the 
History Press has published a 
new biography of the US 
aviatrix, in which author Mike 
Roussel focuses on her 
childhood and early years, 
during which she set her heart 
on becoming a pilot. The book 
also includes press coverage of 
her flights and many 
photographs, mainly from the 
Mary S Lovell collection.

Roussel examines theories 
around the disappearance of 
Earhart and navigator Fred 
Noonan in their Lockheed 
Electra over the Pacific, but we 
are no closer today to solving 
the mystery than in 1937.

Didn’t mean to 
turn you on
IAG boss Willie Walsh has 
suggested the catastrophic 
failure of Birdseed’s IT system 
over the last weekend in May 
was down to a disconnection in 
the power supply followed by 
its uncontrolled restoration. 
Maybe engineers were simply 
following the fall-back advice of 
IT help desks everywhere: 
“Have you tried turning it off 
and back on again?”

City limits
A poster at EBACE in Geneva 
boasting that business aviation 
connects 100,000 European 
cities left us scratching our 
heads. It depends on your 
definition, but Europe has 51 
states, of which the UK – one of 
the largest – has 69 conurbations 
with city status. Generously, the 
European total may be 10,000, 
only a tiny proportion of which 
would have a local airport.

So, dodgy decimal point, or 
something more obvious? The 
European Business Aviation 
Association’s web site solves the 
conundrum. The 100,000 figure 
refers not to cities, but city pairs.

Fox on the rocks
Navy Wings, the charity behind 
the last airworthy de Havilland 
Sea Vixen, is hoping damage 
from a belly landing on 27 May 
does not mean curtains for the 
former Fleet Air Arm fighter.

Foxy Lady had been returning 
to its RNAS Yeovilton base from 

“Er… yes… in the circumstances that could be described 
as a textbook landing”

VC mistake to make

Earhart: missing 80 years
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RETIREMENT

Keep older, healthy pilots flying
Many articles have been written about the upcoming pilot 
shortage, particularly in the USA.

The first question to ask is why have they got a compulsory 
retiring age of 65 for captains of air transport operations?

If a pilot can still pass the medicals and the various flight 
checks, why can’t they continue flying? 

Also, a lot more people aged 65 or more are fitter and 
healthier now than those who were 65 say 30 or so years ago.

In New Zealand, we used to have a retiring age of 55, then 
60. Next came some human rights legislation which basically 
stated that no person can be made to retire because of age. 

Some pilots want to continue to fly beyond 65. Admittedly 
the overall salary bill may be higher because of the older pilots’ 
length of service, but surely this is better than having a short-
age of pilots and far less experienced aircrew.
David Clemow 
via email

We welcome your letters on any 
aspect of the aerospace industry. 
Please write to: 
The Editor, Flight International, 
Quadrant House, The Quadrant, 
Sutton, Surrey, SM2 5AS, UK
Or email: 
flight.international@flightglobal.com
The opinions on this page do not  
necessarily represent those of the editor. 
Letters without a full postal address supplied 
may not be published. Letters may also be 
published on flightglobal.com and must be 
no longer than 250 words.

Wake incident 
raises questions

abreast business class seating on 
its primary international aircraft, 
the Boeing 777, has one of, if not 
the worst product extant.

Being squeezed into that seat, 
and then later “enjoying” its “lie-
flat” capability, is akin to being 
enclosed in a coffin-like space. 
Very, very few of the world’s air-
lines employ eight abreast busi-
ness-class seating, and for good 
reason. It makes for a terrible in-
flight experience, and to add in-
sult to injury, at a premium price.

Add to that BA’s policy of fre-
quently requiring business- and 
first-class passengers departing 
on later evening flights (say, after 
21:00) to be served dinner in the 
carrier’s airport lounge, and not 
on the airplane, and you have 
two compelling reasons never to 
fly BA – at least in Club World.
Chris Skillern 
San Diego, California, USA

Re-engined 767 
is MoM solution
With reference to your article 
about Boeing’s plans for the 
middle-of-the-market (MoM)
segment: “Analysis defines 
sweet-spot for MoM” (Flight 
International, 23-29 May), 
the graphic suggests that by 
connecting the dots, Boeing 
already has an appropriate 
model, in a version of the 
venerable 767, that is roughly 
between the -300 and the 
-300ER, which puts it square in 
the desired black spot area.

The company could save a 
packet of development money 
just by re-engining this aircraft. It 
has a seating arrangement that 
has always been popular with 
passengers and its twin aisles 
make for rapid passenger loading 
and deplaning.
David Hebb
via email

Your article “Challenger rolled 
during wake incident” (Flight 
 International, 23-29 May) poses 
multiple questions that need to 
be addressed. Firstly, were the 
two aircraft at the reduced verti-
cal separation minimum (RVSM) 
of 1,000ft altitude? If not, would 
it constitute pilot error on an air-
craft with incorrect altitude?

Next, if both aircraft crossed at 
correct RVSM altitudes in calm 
air, and the Challenger went into 
wake turbulence, the RVSM rule 
would have to be modified for 
heavy aircraft such as the Airbus 
A380 and Boeing 747, would it 
not? This would upset the RVSM 
rules globally and push it out to 
1,500ft separation or more, in-
creasing traffic on all flight legs.
Chris Barnes
Charleston, South Carolina, USA

Max experience
I read with interest your flight 
test report on the Boeing 737 
Max 8 (Flight International, 
16-22 May). I have flown the 
737 for a great part of my airline 
career – from the -200 to the NG 

– so I was a bit disappointed to 
read that your test pilot, Paul 
Smith, had no experience at all 
with the type.  

It is not to say that he was not 
up to the job, and the quality of 
the report is there. Yet somebody 
with a wide 737 experience 
would have been better suited to 
mark the improvements, differ-
ences or defaults in this new 
model.
Jacques Bodart 
via email 

Editor’s reply: Unfortunately the 
brief window of opportunity with 
Boeing to evaluate its 737 Max 8  

meant that our regular test pilot, 
Michael Gerzanics – who has vast 
experience flying current versions 
of the narrowbody – was unable 
to attend. As with his review of 
the 787 in 2012, Paul Smith did a 
great job in Gerzanics’ place.

Worlds apart 
You will pardon discerning busi-
ness class flyers for being decid-
edly underwhelmed by British 
Airways’ new chief executive an-
nouncing a complete rework of 
Club World.

Compared with virtually eve-
ryone else, BA, with its eight-

Experienced, 65-plus flightcrew – or a costly shortage?
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flight-safety-symposium-2017

3-5 October
Helitech International Expo and 
Conference
London, UK
helitechinternational.com

10-12 October
New Generation of Airline 

Passenger Service Systems
London, UK
flightglobalevents.com/
passenger-service-systems-2017

10-12 October
NBAA
Las Vegas, Nevada, USA
nbaa.org/events/bace/2017

17-19 October
ERA General Assembly
Athens, Greece
eraa.org

17-22 October
Seoul ADEX 2017
Seoul, South Korea
seouladex.com

12-16 November
Dubai Airshow
Dubai, UAE
dubaiairshow.aero

19-21 November
ALTA Airline Leaders Forum
Buenos Aires, Argentina
alta.aero

23-24 January 2018
AIME/MRO Middle East
Dubai, UAE
aime.aero
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TEL +44 (0) 20 8652 8130 EMAIL chris.pilkington@flightglobal.com

Courses and tuition

Equipment, maintenance and service Business services

– Are you an Aircraft Maintenance Engineer holding 

an EASA category B licence?

– Do you want to deepen your understanding of 

Aircraft Technology?

– Are you looking to top up your quali�cation to a 

BSc(Hons) in two years part-time?

– Do you want a broader view of the aviation 

industry and enhanced  career prospects?

Funding support is available through the William 

Willis Aircraft Engineering Scholarship

Accelerate your career 

 via  Aircraft Engineering 

BSc(Hons) 

       kingston.ac.uk/williamwillis 
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TEL +44 (0) 20 8652 4900 EMAIL recruitment.services@rbi.co.uk

Getting careers off the ground

TIME FOR 

YOUR CAREER

TO TAKE FLIGHT

Start your job search today
flightglobal.com/jobs

° °AVIATION | AIRLINES | AEROSPACE
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Ref: DACGO/Recruitment/2017/1355                                                                            Date: 25 May 2017
Vacancy Announcement

for

Director Customer Services

Biman Bangladesh Airlines Ltd., the national flag carrier of Bangladesh, is looking for a
dynamic, experienced and result-oriented candidate for the position of Director Customer
Services on contractual basis. The incumbent will be responsible for overall activities of Airport
Services, Ground Service, Flight Service, Ground Support Equipment, Cargo Handling,
establishing policies concerning all aspects of handling & service to the passengers on ground
as well as on board, coordinate/liaison with IATA, other airlines & Government/CAAB/other
agencies with a view to simplifying & standardizing passenger/ground handling activities,
agreement with Interline partners & agencies in Bangladesh/abroad in accordance with
company requirements. The required terms and conditions are:

Qualification: Master degree/MBA in any discipline with impressive academic qualifications.
Candidates must have minimum 2nd division/class or equivalent in all educational degrees.

Age: Maximum 55 years as on 02-07-2017. Age may be relaxed upto 2 years in case of
exceptionally qualified candidate.

Work experience & Skill: At least 10 years’ experience at senior management level and 10
years’ experience in customer services related field in any Autonomus Body/Corporation/Semi-
Government organization or reputed Airline/Multi-national Commercial Orgnaization.
Experience in airline customer services would be given preference. Well conversant in Business
Strategy. Knowledge on related software is preferred.

Remuneration: Negotiable. However, the applicant may indicate expected remuneration.

Interested candidates fulfilling the requisite qualifications are requested to send their
applications to mgremp@bdbiman.com along with a recent passport-size color photograph and
other relevant certificates (academic/ professional documents/certificates) (maximum limit of
any single attachment is 300 kb) on or before 02 July 2017. The application by post/courier is
also acceptable. Internal candidates may also apply through internally approved channel.

This role is open to both nationals or non-nationals. The position is based in Dhaka,
Bangladesh.

Biman Bangladesh Airlines Ltd. reserves the right to accept and reject any application without
assigning any reason. 

Manager Employment
Human Resources Department

Biman Bangladesh Airlines Limited
Head Office ‘Balaka’,

Kurmitola, Dhaka-1229
Tel: (+880 2) 8901600 Extn 2154, 2157

www.biman-airlines.com
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TEL +44 (0) 20 8652 4900 EMAIL recruitment.services@rbi.co.uk

   

 

Engineering

 

Maintenance

E

Flight crew

M

Flight crew

M

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

Tel: +353 1 669 8224
Fax: +353 1 669 8201

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

you’re in safe hands with us

Call: +44 (0)1524 381 544
Email: info@safehands.aero
www.safehands.aero

The preferred company for Stress (Fatigue & DT), GFEM,
Composites), Aeronautical Research. Business units:
Contract staff, Workpackages, Innovation and New

Concepts, Aeronautical Research. www.bishop-gmbh.com
Contact bishop.peter@bishop-gmbh.com

Tel 0049-(0)40-866-258-10 Fax 0049-(0)40-866-258-20

Strongfield

Specialist Aerospace
Personnel

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

www.strongfield.com

Worldwide specialist for 
Aerospace Engineering, Certification &

Management Services
E: yourcv@gdcengineering.com

T: +49 (0) 8153 93130
W: www.gdcengineering.com
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As a young pilot Cālītis got to fly float planes in the wilds of Canada

From old school to state of the art
Pauls Cālītis is senior vice-president, flight operations for Latvian low-cost carrier Air Baltic. The airline 
was a launch customer for Bombardier's CSeries, and he has been closely involved with its introduction

WORK EXPERIENCE PAULS CĀLĪTIS
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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

How did you get started in the 
aviation industry?
It’s the usual story – as a youth, 
aviation, airlines and airline pi-
lots had a mystique and fascina-
tion. This gave me the motiva-
tion to find a way to become part 
of it. The career path and oppor-
tunities for becoming an airline 
pilot back then were very differ-
ent from today. Thankfully, I 
went through a very professional 
and high-standard college avia-
tion programme, which set the 
foundation for my career. I very 
much appreciate that I had expo-
sure to some “old school” train-
ing and instructors.
Tell us about your career so far
I have had the unique opportuni-
ty to combine an airline pilot's 
career with the challenges of 
modern day operational and 
business management. This has 
resulted in some very interesting 
developments and experiences. 
As a pilot, I started bush flying 
float planes in Canada. I was 
lucky to also experience some 
classic aircraft, even working for 
a short while as flight engineer 
on the Boeing 727. I have had op-
erational experience flying 
worldwide and still maintain 
Senior TRI/E qualification. I am 
proud to have been at Air Baltic 
from the very beginning, starting 
out as a flight officer. For many 
years now I have been Posthold-
er, Flight Operations – very 
much involved with operations, 
people and business. It has been 
unbelievable to be in a company 
from the outset, to have great col-
leagues for so many years and to 

have played a part in the growth, 
development and success. I had 
the opportunity to study for an 
aviation MBA early enough in my 
career, which gave valuable busi-
ness knowledge and insight and 
was a great starting point for new 
challenges. 
What have been the highlights?
To just mention just a few: flying 
into Paro (one of world’s most 
challenging airports), which I or-
ganised and flew myself for a wet-
lease we did in the lovely King-
dom of Bhutan. Instruction in 
both classroom and simulator – a 
way to persistently challenge 
yourself and pass your knowl-
edge and experience on to others. 
My aviation MBA – a challenge to 
complete while still maintaining 
the regular job, but a great experi-
ence that resulted in friends for 
life. Lead for a SESAR-funded 
project – from initiating the pro-

ject to final completion. This not 
only proved the value of modern 
technology in aviation (RNP ap-
proaches), but also served as a 
great lesson in the difficulties and 
rewards of keeping people moti-
vated. Introduction of the CSeries: 
how often does an airline em-
ployee get to fly a brand new, yet-
to-be-certificated, state-of-the-art 
aircraft? Establishing a training 
company – Air Baltic Training – 
and turning it into a strong and 
professional operation.
What does your job involve?
I am a member of the manage-
ment team, working closely 
with the chief operating officer or 
accountable manager and other 
operational area managers. I rely 
on my great colleagues, who 
form the flight operations man-
agement and deliver an unbeliev-
able level of dedication and ca-
pability.

What do you enjoy most about 
your job?
Combining a pilot's career with 
other business and operational 
skills. Working with and meeting 
many people. Implementing and 
creating processes that utilise 
modern technology, work well 
and are efficient.
The least?
Encountering non-value-adding 
bureaucracy and people.
How has the Bombardier CS300 
been received?
It has been a once-in-a-lifetime 
opportunity to be involved in 
bringing all-new aircraft into op-
erations. I have got to learn about 
the aircraft and the many people 
behind this newly certificated 
airliner. We were involved in 
working groups and had the 
chance to directly influence pro-
cedures, for example, the struc-
ture and contents of checklists. 
After many years of planning and 
effort, finally landing the first 
CSeries in Riga was a momentous 
occasion. The aircraft is deliver-
ing everything that was expected: 
performance is unbelievable, pas-
senger comfort brings us into a 
new league, and we have the 
most modern airliner to serve our 
customers. n

Download the Military Simulator  
Census online now.
www.flightglobal.com/milisim

CAE offers training centres, training services, and simulation products for helicopters.
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