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This week, Aviation Week publishes two print editions. On the cover far left, pilots of an American
Airlines Boeing 757 fly over Providence, Rhode Island, in this photo by Kent Wien for the airline’s train-
ing department. A special report delves into causes and consequences of a looming pilot shortage in

the U.S. (see page 62). Also in both editions are reports on Northrop Grumman’s T-X trainer (page 56),
Indian airlines (page 45), General Atomics’ laser (page 30) and Asia-Pacific defense (page 50). On the
cover of the Defense Technology International edition, a Royal Jordanian Air Force H-60 Black Hawk
prepares to deliver fast-roping troops during a multinational exercise at King Abdullah II Special Op-
erations Training Center, with an MD 530F scout in the background. U.S. Army photo by Spc. Saman-
tha Parks. That edition includes an additional section of articles on defense. Aviation Week publishes a
digital edition every week. Read it at AviationWeek.com/awst and on our app.
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Feedback

LAST WORD ON PERSON OF THE YEAR
Why is it the notorious are the ones
who are lifted to such an elevated status
as person of the year (AW&ST Jan. 15-

Feb. 1, cover and p. 36).

Vladimir Putin is merely the leader
of a country that manufactures anti-
aircraft missiles and supplies them to a
military force that it recruited, trained,
supports and controls. Yet he denies
any part of this force.

As to his purported impact in three
categories: Military, Commercial Avia-
tion and Space. For the military realm,
you state that world leaders are told
to increase defense spending by 20%
for their own safety. Well spending on
anti-terrorism should be that much.

And a heightened risk to commer-
cial aviation? Banning flights through
certain countries’ airspace is not new.
Failure to follow proper protocol will
lead to adverse situations in many
quarters of the world.

In the space sector, any effort as long
term as the International Space Station
will be in a constant state of turmoil.
Members will move in and out due to
the fluid nature of such a program.

I do not see that your selection truly
had a grandiose effect on aviation.

Roy Steele
GEORGETOWN, TEXAS

HUMAN FACTORS ARE KEY

The recent string of airline ac-
cidents has a common thread that
points to a human factors issue in the
interface of pilot and machine.

Human factors play a very impor-
tant role in aircraft design and in the
FAA certification process as cockpits
become more automated. However,
adequate training and testing in dealing
with the interface is lacking.

It is commendable that the FAA
has recognized this problem and is in
partnership with training and testing
stakeholders as well as industry volun-
teers to develop the Airman Certifica-
tion System—set to be introduced by
year-end—which updates training and
testing of pilots and their ability to
interface with the aircraft systems and
automation in all phases of flight under
normal and emergency conditions.
Robert J. Stewart
SAVANNAH, GEORGIA

THINKING BEYOND ‘BLACK BOX’

I agree with the premise in “Learn-
ing the Right Lessons” (AW&ST
Jan. 15-Feb. 1, p. 15) that easier-to-locate

8 AVIATION WEEK & SPACE TECHNOLOGY/FEBRUARY 16-MARCH 1, 2015

recorders may speed investigation but
would not make air travel safer.

I reiterate the proposal I origi-
nally submitted to Feedback years ago
(AW&ST July 6, 2009, p. 8): Real-time
transmission of flight and voice data,
rapidly screened by computers for
deviations and discrepancies, can alert
ground pilots in the loop, who can then
call the cockpit crew and encourage
corrective actions.

This could proactively avert
mishaps, save lives and aircraft and
improve flight safety.

Frank Yang, Flight Surgeon
RALEIGH, NORTH CAROLINA

ANOTHER PROUD INSTITUTION
“Celebrating France’s Aviation
Heritage” (AW&ST Feb. 2-15, p. 18)
states that the Aeroscopia museum in
Toulouse is trying to emulate Seattle’s
“Boeing-sponsored museum.” Please

Aviation Week & Space Technology welcomes <y
the opinions of its readers on issues raised in
the magazine. Address letters to the Executive
Editor, Aviation Week & Space Technology,

1911 Fort Myer Drive, Suite 600, Arlington, Va.
22209. Fax to (202) 383-2346 or send via e-mail
to: awstletters@aviationweek.com

Letters should be shorter than 200 words, and
you must give a genuine identification, address
and daytime telephone number. We will not
print anonymous letters, but names will be
withheld. We reserve the right to edit letters.

note that the Seattle Museum of Flight
is not a Boeing museum. We are an
independent non-profit enterprise. In
fact we have more Lockheed Martin
than Boeing aircraft in our collection.
And I would like to take this opportu-
nity to say that if, by chance, Lockheed
has a stealth aircraft they could donate,
the museum and aerospace aficionados
worldwide would be grateful.

Rees Shuman, Docent

Seattle Museum of Flight

SEATTLE, WASHINGTON

ROTE RESEARCHER RESPONDS
“Rule Out Rote” (AW&ST Feb. 2-15,
p. 60) states that during a simulator

training event in which an unexpected

stall was introduced “the correct

response in all cases is to immediately

push the power levers forward for full
power.” This statement is stunning in
its aerodynamic ignorance.

Stall recovery has nothing to do

with power and everything to do with angle of attack (AOA). Decades ago the
U.S. Air Force had its student pilots put the T-38 into a full aft stick stall and then
try to recover using power alone. Full afterburner had no effect.

We have at least one confirmed case—the catastrophic accident of Air France
Flight 447—in which a fully functional aircraft was stalled and then crashed into
the sea with full power and full aft stick controls.

The proper first response in any stall is to immediately reduce the AOA. This
allows aerodynamic control to be regained. Power (up to maximum) may then be

added to minimize the altitude lost.

If industry continues to propose that power is the proper corrective action for a
stall—and AW&ST promulgates it—flyable airplanes will continue to crash.

Guy Wroble
DENVER, COLORADO

NASA Ames Research Center’s Stephen Casner responds: The data were
collected before the FAA’s release of Advisory Circular AC 120-109, when there was still
much ongoing debate about the prevailing “power your way out of it” approach to stall
recovery during simulation events. For this reason, the research team was uninterested in
pilots’ stall recovery; the sole focus was on pilots’ stall recognition.

The thrust response data led us to wonder why pilots would do something different
when they were asked to recognize the stall themselves, rather than having the simulator
operator announce the event. During 40% of the stall events, pilots turned to the research
pilot in the right seat and asked about the nature of what was going on (stickshaker, buf-
feting, deteriorating airspeed, pitch-down attitude).

Although the industry has moved toward implementing the stall-recovery technique
the reader references, it should be noted that pilots still continue to practice one very
Sfamiliar stall routine, and in doing so may be failing to prepare themselves to recognize
the many ways in which stalls might appear.

AviationWeek.com/awst
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Who’s Where

atrick Piedrafita has been
P appointed head of the A350

program at Airbus. He has been
head of the A330-family program and
succeeds Didier Evrard, who is now
executive vice president-programs. Fol-
lowing Piedrafita is Eric Zanin, who
has been head of procurement opera-
tions. Klaus Roewe, who has been head
of the A320neo program, is now head of
the A320-family program and succeeds
Daniel Baubil, who is now senior ad-
viser to Evrard. Charles Champion has
been named director-general of Airbus
operations and will continue as execu-
tive vice president-engineering.

Thierry Casale (see photo) has be-
come senior vice president of the pro-
grams directorate of Toulouse-based
ATR. He was senior vice president-
operations.

Brad Sims has been appointed
chancellor of Embry-Riddle Aeronauti-
cal University-Worldwide. He was chief
academic officer at ERAU and had been
dean of the College of Technology at
Indiana State University. Sims succeeds
John R. Watret, who is now senior vice
president/chief operating officer. Rich-
ard Heist has been named senior vice
president-academic affairs/provost. He
was chief academic officer for the Day-
tona Beach (Florida) Campus.

Bridget Coulon (see photo) has be-
come vice president-human resources
for the corporate office and Enterprise
Shared Services organization of the
Northrop Grumman Corp., Falls Church,
Virginia. She was human resources
business leader for the engineering,
manufacturing and logistics section of
the company’s Electronic Systems Sec-
tor in Baltimore. Heather M. Crofford
(see photo) has been named the orga-
nization’s vice president/CFO, effective
March 9. She has been director of busi-
ness management for the Cyber division
within Northrop Grumman’s Informa-
tion Systems Sector. Crofford succeeds
Donald E. McHugh, Jr., who has been
appointed vice president/business op-
erations director/controller of National
Security Technologies, a joint venture in
which Northrop Grumman is a partner.

Francois Bastin has been appoint-
ed CFM programs director/executive
vice president of CFM International
at France-based Snecma. He succeeds
Cedric Goubet, who has been appoint-

ed executive vice president-
commercial engines. Goubet
succeeds Francois Planaud,
who has become executive vice
president-services.

Jon Hester (see photo) has
been promoted to vice presi-
dent-visual systems from gener-
al manager for New York-based
FlightSafety International.

Jurgen Schwarz has become
senior vice president-engineer-
ing of Germany-based Continen-
tal Motors Group.

Rodrigo Pesoa (see photo)
has been promoted to senior
director of sales for Latin Amer-
ica from sales director of South
America for Dassault Falcon Jet.

William McLemore has been
appointed vice president/chief
information officer at Houston-
based Landmark Aviation. He was
CIO for the Apex Clearing Co.

Dirk Schmitt (see photo) has
become Frankfurt-based CEO
for cargo services for Germany

Thierry Casale

H.M. Crofford

To submit information for the %
Who’s Where column, send Word
or attached text files (no PDFs) and
photos to: stearns@aviationweek.com
For additional information on
companies and individuals listed in
this column, please refer to the
Aviation Week Intelligence Network
at AviationWeek.com/awin For
information on ordering, telephone
U.S.: +1 (866) 857-0148 or

+1 (515) 237-3682 outside the U.S.

leadership role in the standards
development process” that led
to DVB-S, DVB-S2, DVB-RCS
and DVB-S2X. As a result,
more than three billion people
have access to the latest con-
tent. He later became CTO and
has worked to penetrate the
throughput barriers that have
limited the satellite industry.
Another inductee will be
Mark Dankberg, co-founder/
CEO/chairman of ViaSat. He
will be honored for creating an
organization that pioneered
a series of technologies with
major impact on the evolution
of defense, mobile and Internet
communications. The third
inductee will be David Thomp-

and Austria for Swissport Inter-
national. He held senior manage-
ment positions at Luxair Cargo.

Vasu Raja has been pro-
moted to vice president from
managing director of interna-
tional revenue management at
American Airlines.

Rodrigo Pesoa

son, co-founder/chairman/CEO
of the Orbital Sciences Corp.,
which developed the Orbcomm
low-Earth-orbit communica-
tions and remote-sensing fleet,
small-class GEO communica-
tions and Earth-observation
satellites, scientific satellites

Ron Case (see photo) has
become CEO of Cadence
Aerospace, Newport Beach,
California. He succeeds Larry
Resnick, who will continue as
chairman. Case was CEO of
Synchronous Aerospace.

USAF Lt. Gen. (ret.) Charles
R. Davis has become execu-

Dirk Schmitt

for NASA and cargo resupply
vehicles for the International
Space Station. The fourth
inductee will be Xuyen T.
Vuong, vice president/chief
scientist of Artel, which is the
largest bandwidth provider
to the Defense and Homeland
Security departments.

tive vice president of the New
York-based Seabury Aerospace &
Defense Consulting Div.

HONORS AND ELECTIONS
Dirk Breynaert, co-founder/
chief technology officer of New-
tec, is one of four technology
pioneers who will be inducted
into the Satellite Hall of Fame of the
New York-based Society of Satellite Pro-
fessionals International. He will be cited
for his work as CEO when he pushed
for Newtec to develop and introduce
innovations in DVB and also “played a

10 AVIATION WEEK & SPACE TECHNOLOGY/FEBRUARY 16-MARCH 1, 2015

Ron Case

Former NASA Deputy Ad-
ministrator Lori Garver has
been named the winner of the
National Space Society’s 2015
Space Pioneer Award in the
non-legislative Government
Service category. This award
is scheduled to be presented at
the society’s 2015 International
Space Development Conference in May.
She will be cited for “supporting launch
privatization and new technology devel-
opment that will allow more effective hu-
man space operations both in low Earth
orbit and beyond.” @

AviationWeek.com/awst
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First Take

contract, France is continuing nego-
tiations with Qatar, but discussions
with India over a 126-aircraft deal are
bogged down on how Rafales will be
produced there (page 54).

Israel Aerospace Industries (IAT)
has launched a maritime patrol air-
craft based on Bombardier’s Global
5000 business jet. India and Asia are
target markets. IAI will modify the
aircraft, installing its ELI-3360 mission
system, adding hardpoints and certify-
| ing the new configuration. The aircraft

NORTHROP GRUMMAN

DEFENSE

Northrop Grumman has scrapped
plans to offer BAE Systems’ Hawk
for the $1 billion U.S. Air Force T-38
replacement program, opting instead
for a clean-sheet trainer. Subsidiary
Scaled Composites is to fly a prototype
by year-end. A competition is expected
to begin in fiscal 2016, and Boeing also
plans a clean-sheet design (page 58).

OSPACE INDUSTRIES

can be equipped with a magnetic
anomaly detector, sonobuoys, torpe-
does and missiles.

Defense electronics suppliers Har-
ris and Exelis delighted analysts by
unveiling a planned $4.75 billion
merger on Feb. 6 . A day
later Alliant Techsys-
tems completed the
$5 billion merger of
its aerospace and defense
business with Orbital Sci-
ences. The deals lead analysts to
predict further portfolio shaping as
the supplier base in both the defense
and commercial sectors consoli-

\dates (page 35).

EMBRAER

Embraer launched a two-year test = Saudi Arabia is
program with the Feb. 3 first flight the first export
of the KC-390 tanker/transport from customer for Europe’s

MBDA Meteor ramjet-powered beyond
visual range air-to-air missile, signing a
contract worth more than $1 billion to
arm its Eurofighter Typhoons. MDBA
has previously sold Brimstone air-to-
ground and Storm Shadow cruise mis-
siles to the Saudis.

Gaviao Peixoto, Brazil. Powered by two
International Aero Engines V2500-E5
turbofans, the fly-by-wire airlifter flew
for 1 hr. 25 min. The Brazilian air force
has ordered 28 KC-390s for delivery
beginning by early 2017.

France confirms government-to-
government agreement with Egypt
on an arms package to include 24 Das-
sault Rafale fighters. Deliveries could
begin in 2018, says France’s procure-
ment chief. Still in search of an export

COMMERCIAL AVIATION

Bombardier has a new CEO and
financing plan. Former United
Technologies aerospace executive Alain
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Bellemare is succeeding Pierre Beau-
doin, who becomes executive chairman
following Laurent Beaudoin, who is re-
tiring. The company plans to raise $600
million in equity and $1.5 billion in debt
to help fund development of the CSeries
and Global 7000/8000. Bombardier will
also explore “participation in industry
consolidation” with certain businesses.

Ten of 49 pilots of Taiwan’s TransAsia
Airways failed an oral test on handling
the twin-turboprop ATR 72 after an
engine failure and were suspended from
flying, along with another 19 who had not
yet attempted the test. The test came a
week after a TransAsia ATR 72 crashed
on takeoff from Taipei’s Shansong
Airport, when one engine auto-feathered
and the crew shut down the other one.
Suspended pilots are expected to be
retrained and restested in a month.

To keep it selling until the 777X
enters service in 2020, Boeing is to
upgrade the 777-300ER to reduce fuel
burn by 2% from 2016 onward. General
Electric, exclusive engine supplier
with the GE90-115B, expects to begin
testing improvements by year-end,
targeting about a 0.5% specific fuel
consumption reduction. The rest is
expected to come from aerodynamic
improvements (page 42).

Alleging that unfair government
subsidies to Gulf carriers Emirates,
Etihad Airways and Qatar Airways
have tilted the playing field, Ameri-
can, Delta and United airlines have
petitioned the U.S. government to limit
open skies deals with Qatar and the
United Arab Emirates. Seven Europe-
an airline CEOs have also complained
to the European Commission about the
“absence of a level playing field.”

Spurred by the disappearance of
Malaysia Airlines Flight 370 and
shootdown of Flight MH17, Inter-
national Civil Aviation Organization
(ICAO) members have agreed to imple-
ment comprehensive global tracking
and conflict zone warnings over time,
and take interim steps almost im-
mediately. ICAO will launch “without
delay” a “simple centralized web-based
repository” of threat information, and
airlines will be strongly encouraged

to voluntarily begin tracking their
aircraft (page 37).
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A free “Alert” aircraft tracking ser-
vice will be offered in 2017 by start-up
satellite surveillance provider Aireon
and the Irish Aviation Authority. While
the primary use of space-based auto-
matic dependent surveillance-broadcast
is designed to reduce separation for sub-
scribing airlines over the North Atlantic,
Ireland will provide tracking data as a
public service for rescue coordination
centers and other vetted users.

2014 General Aviation Shipments

11114

+6.5% -6.5% +9.6% -25%
(compare with 2013 shipments, in units)
Business Jets  Turboprops Pistons Helicopters
722 603 1,129 971

DASSAULT

BUSINESS AVIATION

Dassault’s largest, longest-range
business jet, the Falcon 8X, made its
first flight from Bordeaux-Merignac,
France, on Feb. 6. A stretch of the Falcon
7X, powered by three uprated Pratt &
Whitney Canada PW307Ds, the 8X has
a range of 6,450 nm. A three-aircraft,
550-flight-hour test program is planned,
leading to certification in mid-2016.

AgustaWestland is flying the first

British-assembled AW189 commercial 2

helicopter, the second of 11 for the Bris-
tow Group’s UK. Department of Trans-
port search-and-rescue contract. The

SAR version was certified in December,

Source: General Aviation Manufacturers Association

HAV says. The prototype is planned to
fly in the second quarter.

52 YEARS AGO
IN AW&ST

The Boeing 727 passenger jet
made its first flight on Feb. 9, 1963,
powered by three Pratt & Whitney
JT8D turbofans. The first commer-
cial Boeing program to use a dedi-
cated aircraft for flight testing, the
727 was the first jetliner fitted with
an auxiliary power unit. Six years
later the Boeing 747 made its maiden
flight, also on Feb. 9.

SPACE

Europe was first to send a lifting-
body spaceplane into space when its
wingless Intermediate Experimental
Vehicle (IXV) splashed down in the
Pacific west of the Galapagos on Feb. 11

Osssmsiess 16, 1983

727 Aimed At
All-Weather
Capability

and the Italian-assembled first aircraft is s

being used for training in the UK.

New Zealand startup Composite
Helicopters International has filed

to certificate a new light single-turbine
family: the entry-level, five-seat KC630
with a Rolls-Royce RR300 for certifica-
tion in late 2017; and the high-power,
six-seat KC650 with a Honeywell LTS101,
and a proposed medium-power KC640
with Rolls M250-C20B, to follow in 2018.

Airship developer Hybrid Air Vehicles
has received a second “multimillion dol-
lar” funding tranche from the U.K. gov-
ernment, to help return its prototype to
flight and develop a production Airland-
er hybrid airship. The “significant grant”
from the Regional Growth Fund will
unlock private-equity investment and
customer funding for demonstrations,

AviationWeek.com/awst

EUROPEAN SPACE AGENCY

after a flawless reentry that could open
the door to reusable space vehicles. The
unmanned IXV was launched eastward
by Vega from Kourou, French Guiana,
on a 100-min. suborbital flight.

SpaceX scrubbed an attempt to re-
cover the first stage of its Falcon 9 when
high seas prevented the unmanned
landing barge from keeping its positon,
but successfully launched the Deep
Space Climate Observatory spacecraft
on Feb. 11. The company says the first
stage soft-landed in the Atlantic within
10 meters (33 ft.) of target and “nicely
vertical.” SpaceX will now beef up the
seaworthiness of its “drone ship.”

Read our original coverage of E =
these and other momentous events at
AviationWeek.com/100.
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Up Front

COMMENTARY

Rethinking

Bombardier

Why the aircraft builder needs a radical overhaul

Where there is smoke, there is usually fire. Bombardier’s shelving
of the Learjet 85 midsize business jet last month is symptom-
atic of two much larger issues that new CEO Alain Bellemare must
confront in the near future: one is financial, the other is strategic.

The financial issue is liquidity.
Bombardier has roughly $2.5 billion
in cash and cash equivalents on hand,
and it has an estimated $100 million-
per-month burn rate to support
development of the oft-delayed CSeries
narrowbody airliner (see photo), the
high-end Global 7000/8000 business
jets and until recently the Learjet 85.
The CSeries looks to be at least a year
away from entry into service (EIS), and
Bombardier must cover a $750 million
bond payment due next year. Given the
$1.5-2 billion in working capital that
it needs to run the business and meet
debt covenants, it looks like Bombar-
dier risks running out of cash in 2016.

Now Bombardier’s strategic issue:
In contrast to its Commercial Aircraft
business, Business Aircraft has a great
product portfolio—particularly in large
cabin aircraft—but it is being starved
of development funds as Bombardier
circles the wagons around the CSeries.
Case-in-point is Bombardier’s late
response to Gulfstream’s G650, which
entered service at the end of 2012.

A fast response was needed, but lack-
ing development funds, Bombardier’s
competing Global 7000/8000 will not
enter service until 2016-17. This has left
Gulfstream with a generous four or five
years alone in business aviation’s most
profitable segment. Not surprisingly,
Bombardier ceded its No. 1 market
position to Gulfstream last year. And last
month, Bombardier halted the Learjet
85, citing “weak market demand” at
a time when interest in smaller busi-
ness jets is poised for growth. Business
Aircraft’s problem—Ilack of development
funds—is growing worse.

BOMBARDIER

Its credibility is also suffering, which
may have contributed to poor 0.6 book-
to-bill ratio in 2014 when rival Gulf-
stream experienced robust unit sales.

What should Bombardier do? The
company appears to have two major
options short of a government bailout:
issue high-yield debt or fundamentally
restructure.

Issuing debt would rattle financial
markets, but would allow Bombardier
to bring the CSeries to market and
possibly fund the $1 billion-plus Global
7000/8000 development program. Not
surprisingly, Bombardier just indi-
cated it will seek up to $1.5 billion in
long-term debt. This will buy time but
not address the financial implications
of running a CSeries production line
at suboptimal rates. My firm, ICF In-
ternational, forecasts the CSeries to be
a niche aircraft with 40-60 deliveries
per year, when 100 or more is the likely
breakeven threshold. Additionally,
Boeing and Airbus are using marginal
pricing to sell their “last off the line”
737s and A320s before they are reen-
gined later in this decade.

Then there is the issue of scale. Last
year, Bombardier delivered less than
$2 billion worth of airliners; Boeing
and Airbus combined for more than
$100 billion. Bombardier portrays the
CSeries EIS as the end of its challenges;
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Ann Arbor, Michigan.

in reality, it could be just the beginning.
How in the long run can the company
remain in the same league as these gi-
ants while simultaneously competing in
business aircraft? This means Commer-
cial Aircraft likely will bleed cash for
the foreseeable future and continue to
drag down other parts of the business.

This leaves fundamental restructur-
ing as the best long-term option for
the survival of Bombardier. I believe it
could survive and thrive by pursuing a
three-point restructuring.

First, sell the aerostructures busi-
ness. Aerostructures is not a core
competency and does not provide a
competitive advantage in Bombardier’s
core aircraft business. Shedding this
business would sharpen management’s
focus and provide much-needed capital.

Second and most controversial: Sell

" or pursue a joint venture for the money-

losing Commercial Aircraft business. As
discussed in my June 23, 2014, column
(page 13), China’s Comac appears to be
the best option. To be successful, Comac
needs Western certification expertise, a
global customer support function, and
systems engineering and supply chain
capabilities. Bombardier can provide
all four. Bombardier needs capital and
customers; Comac can supply both. I
call this the “Combardier” scenario.
Combardier could then market the
CSeries in China and the Comac C919 to
customers outside of China. On paper,
the two are a hand-in-glove fit. The real
world is far messier, and politics could
block such a tie-up. If Combardier is not
in the cards, then Bombardier must find
another partner quickly.

The third element of restructuring
is to double-down on the profitable,
$6 billion-plus Business Aircraft unit.
Freed of the distractions and financial
drain of the CSeries, Bombardier could
accelerate development of the Global
7000/8000 and restart the Learjet 85.
With a broad product portfolio and
strong brand, Bombardier would have a
real shot at regaining its No. 1 position.

Fundamental restructuring is never
easy, but Bombardier’s current course
is potentially unsustainable. The new
Bombardier would be a focused, highly
profitable Canadian business aircraft
leader. And Combardier might just
have the scale and resources to break
the Boeing-Airbus duopoly. ®
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Going Concerns

COMMENTARY

Plus or Minus

Why a post-Chenevert UTC is emblematic
of a reshaped aerospace industry

hen the news broke late

last November, few could
believe it at first. Louis Chenev-
ert, architect of the aerospace
and defense sector’s largest
merger and acquisition (M&A),
the $18.4 billion purchase of
actuation systems and landing
gear provider Goodrich, was
suddenly out as chairman/CEO
of United Technologies Corp.

News reports told of an anxious
board of directors concerned that he
was too complacent and not focused
enough on securing the multi-indus-
trial giant’s growth. How much of that
drove his departure may never be
known beyond Chenevert, the board
and the new senior management at
United Technologies (UTC). But one
thing is known: Despite the jarring
transition, Wall Street approves.

That is because Chenevert’s replace-
ment by Gregory Hayes could lead to
more so-called bolt-on acquisitions
and divestitures of current business
lines, bringing even better positioning
for growth and stock prices, too. “He’s
more likely than his predecessor to
pursue financial initiatives like more
aggressive [share] buyback, portfolio
shaping (but not sale of Sikorsky), and
M&A,” Cowen and Co. analysts say.

If so, count United Technologies
among the latest to jump on the port-
folio-shaping bandwagon. On Feb. 6,
Harris and Excelis excited analysts
and stock traders alike by unveiling
their planned $4.75 billion combination
(see page 35). It came the day before
Orbital Sciences closed on its similarly
sized match-up with the A&D portion
of Alliant Techsystems.

“The management change at United
Technologies is intriguing because
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Former UTC CEO Louis Chenevert

of what this might imply regarding a
fresh look at its defense portfolio,” says
analyst Byron Callan of Capital Alpha
Partners. “Other defense firms could
also elect to further focus on core busi-
nesses and review their portfolios.” He
says M&A volume for deals worth $100
million or more picked up pace in 2014,
and he expects the trend to continue.

The reasons are self-evident. As gov-
ernment spending bottoms and even
looks up, and airliner manufacturers
move to boost production even more to
meet historic backlogs, companies are
moving beyond post-recession survival
mode and eyeing long-term growth
prospects. In turn, most observers
believe 2015 could be a banner year for
M&A in aggregate numbers of deals
and total spending, and at all levels
except between the few remaining
defense prime contractors and OEMs.

“Sentiment on the sector will start
to focus on growth, and we continue
to expect more consolidation in the
defense industry at all levels,” Canac-
cord Genuity analysts say.

“We’ve seen 60-plus defense-related
deals announced in 2014, which we
think is well up on the year before,”
say RBC Capital Markets analysts.

“As the defense sector becomes more
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comfortable in the improving outlook,
we expect M&A in the sector to gather
momentum. Structural growth areas
like cybersecurity, C4ISR, electronics
and UAVs are likely to be sought after.”

Likewise, in the commercial aviation
subsector, M&A is expected to be “very
robust” over the next 12-24 months,
with 92% of respondents to a GE
Capital survey late last October seeing
an uptick. They cite opportunities to
gain savings via streamlining business
operations, increased availability of low-
interest rates to finance acquisitions
and relatively low purchase prices.

“Record-high backlogs for com-
mercial aircraft give buyers an unprec-
edented level of visibility,” says Yair
Reiner, aerospace and government ser-
vices analyst with GE Antares Capital,
a provider of M&A financing to private
equity-backed middle-market compa-
nies. “Plane makers want suppliers to
become both stronger and leaner, which
encourages and rewards consolidation.
And defense spending, a significant
thorn for the industry in recent years, is
showing signs of stabilizing.”

Orbital ATK and Harris Corp. are
good examples of seemingly natural
pairs becoming the next big mid-tier
players. But while the Pentagon does
not want its primes to consolidate
wholly—and OEMs such as Airbus
Group, Boeing and Embraer are
unlikely to do so due to established
market positions—many industry
watchers see them shaking out, too.

For instance, Europe’s Airbus
recently announced a major divesti-
ture plan, as has Italy’s Finmeccanica,
including possibly selling off U.S.-
based DRS Technologies. Northrop
Grumman has hired Brett Lambert, a
former defense industrial policymaker
who mapped industry for the Pentagon
during the recession, as a vice presi-
dent in corporate strategy.

Myriad analysts say awards of major
contracts such as the U.S. Air Force
Long-Range Strike Bomber this year
could help primes decide whether
to stick with aircraft manufacturing.
Imagine Northrop shaving off its aero-
space division—as it did shipbuilding—
including a sale to Boeing or another
OEM. In the end, some surmise, it could
simply be a question of what price to
sell at—win or lose the bomber. @
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Inside Business Aviation

COMMENTARY

Bienvenue, Y’all

Whistling ‘Dixie’ with an accent

small Southern town 100 mi. from anywhere, Columbus,

Mississippi’s matters of historical note include a graveyard
full of Confederate and Union soldiers felled at the Battle of Shi-
loh, the boyhood home of playwright Tennessee Williams, and a
company, now bankrupt, that once turned out more toilet seats

than any other in the world.

So it came as a surprise to many
in the aerospace community when
in 2003, Eurocopter—now Airbus
Helicopters—chose Columbus as a site
for light final assembly work involving
its AS350 AStar helicopter. But the
Europeans had grander aspirations.

Three years later, the company
won a U.S. Army contract to build the
UH-72 Lakota, a militarized version of
the twin-engine EC145; the Mississippi
facility (center photo) will produce
some 300. Last year, the plant began
full assembly of the AStar (right photo),
the first of which is to be delivered right
about now. The facility could eventu-
ally produce 60 annually. To date, the
Mississippi unit—which employs 230,
almost half of them military veterans—
has delivered more than 800 aircraft.

When it began building what has
grown to a 331,000-sq.-ft. factory, the
company had the Golden Triangle
Regional Airport (GTR) pretty much to
itself. But not anymore. Today the air-
port is home to both Stark Aerospace, a
division of Israel Aerospace Industries,
and Aurora Flight Sciences; both are
unmanned air vehicle manufacturers.
“When we started, no one else was
here,” says Samuel Adcock, vice presi-
dent and general manager of the Airbus
Helicopter facility. “We blazed a trail
that others have followed.”

He is referring to new industries at
the airport and its environs, represent-
ing 5,000 new jobs. Similar moves are
being made by other international busi-
ness aviation manufacturers as well,
and the Southeastern United States
seems to be their favored landing place.

Honda Aircraft has built a sprawl-

AIRBUS HELICOPTERS PHOTOS
ing, sparkling new campus comprising
headquarters, manufacturing, research,
training and service facilities at the
Piedmont Triad International Airport
in Greensboro, North Carolina. Mean-
while, Honda Aero, the joint venture of
Honda and GE, is building engines at a
brand new facility in nearby Burlington.

Some 480 nm south, at Florida’s
Melbourne International Airport,
Embraer has created its own campus
for assembly of its Phenom jets. Last
year it also opened a research center
there, and currently is undergoing a
$76 million expansion of its assembly
and delivery facility to accommodate
its Legacy executive jets as well.

Meanwhile, Dassault Falcon Jet is
investing $60 million to add another
250,000 sq. ft. of space at its Little
Rock, Arkansas, completions center—
already the largest facility operated by
the French manufacturer—to handle
the new 5X and 8X models.

And not to be overlooked, Michelin
is manufacturing tires for business and
commercial aircraft at its facility in
Greenville, South Carolina.

So does this embrace of “the South,”
long home to Gulfstream, Bell Helicop-
ters, Piper, and Continental Motors,
among other original equipment
manufacturers (OEM), constitute a
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true and growing trend among their
international counterparts? “Absolute-
ly!” says one business aviation veteran
executive. “It’s noticeable.”

According to Adcock, the attractions
are many. The weather is much milder
and more accommodating for flying,
barbequing and golf; living, land and
power costs are lower, as are taxes if
compared with other regions; there’s a
good pool of skilled labor; and local and
state governments are eager—read,
generous with tax breaks—to attract
high-value manufacturing jobs.

Richard Aboulafia, vice president
and aviation analyst with the Teal
Group, says yet another factor stimu-
lating foreign companies to manufac-
ture or assemble in the U.S. is concern
over fluctuations in currency.

“The Southeast is especially ap-
pealing to non-U.S. companies,” says
Robert Stangarone, a consultant with
broad experience in business aviation
manufacturing. Coming to the South,
he says, allows them “to be closer
to their customers in their largest
market, the U.S., while having the
flexibility to start with a greenfield
operation and build the business from
the ground up with a clean sheet, using

the latest technology, manufacturing,
environmental and logistics concepts.”

Another draw is the Southeast’s
universal embrace of “right to work”
laws, which hold that no worker can be
compelled to join a union, or pay union
dues. As a result, unions are not well
represented in the region, obviating an
often-contentious relationship—and
one “that’s killing Wichita,” according
to one veteran of the battles there.

So will the new Southern palate of
fried chicken and foie gras, sushi and
shoofly pie continue to expand?

“There are two things necessary to
constitute a trend: data and a logical
explanation,” Aboulafia notes. “And it
seems to me we have both.” @
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Accept Reality

European and U.S. airlines seek protection against Gulf
carriers, but should consider more clever responses
f there was any need to show how serious a threat the Gulf car-

riers have become to the club of legacy airlines, then the Big Six
airline groups in the U.S. and Europe could not have come up with

more impressive action: In December,
Air France-KLM and Lufthansa Group
wrote a letter to the European Commis-
sion (EC) asking it to ensure fair com-
petition. While they did not exactly
specify what they wanted, it was clear
they want traffic rights withdrawn from
Emirates, Etihad Airways and Qatar
Airways. Then, in late January, British
Airways-parent International Airlines
Group (IAG) welcomed Qatar Airways
as its new largest shareholder. And al-
most at the same time, the CEOs of
American, Delta and United asked the
Obama administration to give up on
open skies and limit air service from
their new competitors.

What five of the largest airlines in the
world are demanding is a return to pure
protectionism. They want their govern-
ments to protect them from new mar-
ket entrants that are beginning to domi-
nate one part of the long-haul
market—traffic to, from and between
Southeast Asia, the Middle East, Eu-
rope, Africa and Australia. Gulf carriers
are also growing their presence in
North America, based upon long-estab-
lished open skies deals for which the
U.S. side has been pushing.

The demands by United, American,
Delta, Lufthansa and Air France-KLM
are in pursuit of their interests only
and have nothing to do with the prin-
ciples of free competition. They stand
in a long and poor tradition of similar
cases over decades: British Airways’
fight against the rise of Virgin Atlan-
tic, the much-delayed approvals for
Virgin America, and the U.S. industry-
labor alliance against Norwegian Air
International are just a few examples
that show how little trade principles
are valued when the consequences are
painful.
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Some of the arguments used could
almost be called cynical. The U.S.
carriers want capacity between Gulf
states and the U.S. to be reduced to
local demand. Yet it should be up to
any company to determine whether
it wants to pursue connecting traffic.
It was KLM, part of the Air France-
KLM group, that adapted the FedEx
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Chapter 11 bankruptey protection in
the U.S. is an incredibly powerful tool
for airlines (and other companies) to
reduce structural costs. It is a tool not
available to carriers outside the U.S.
European carriers still benefit from
significant “restructuring aid” by their
governments. Carriers such as Air In-
dia only survive on bailouts. Competi-
tion can be distorted almost anywhere
almost all the time, but as long as it is
not painful or even in one’s own inter-
est, nobody complains. And isn’t the
kind of protection American, United
and Delta are asking for, a subsidy in
the guise of economic policy?

Reversing open skies is clearly not
the answer, and one can only hope that
governments stand firm. It is time for
the incumbents to accept reality and
concede that parts of the market now
offer a superior product at competi-
tive prices. IAG came to the conclusion

-
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hub-and-spoke principle for passenger
traffic, and is to this day an airline that
is way bigger than justified by the local
market in the Netherlands. KLM has
been “stealing” traffic from others,

so why shouldn’t Emirates, Etihad

and Qatar be entitled to do the same?
Lufthansa or Delta, too, operate huge
hubs that not only connect their home
markets with foreign countries but
also happily connect China with Africa
or Europe with Latin America.

And then there is this issue of “fair
competition” that European and U.S.
majors argue should link traffic rights
to the absence of subsidies. While it is
true that access to enormous finan-
cial support from the state—to which
Emirates insists it has no access—can
distort competition, other factors can
do the same harm.

all
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years ago that it is better to cooperate
than to compete. The recent Qatar
investment into the holding company
that controls British Airways, Iberia
and Vueling is only a consequence of
the strategy IAG CEO Willie Walsh
has pursued for many years. He does
not need the money from Qatar, but

he benefits from the strategic link that
aligns IAG’s interests with Qatar’s. It is
high time for others to consider similar
steps. While Emirates has clearly
demonstrated it is not keen to cooper-
ate, Etihad would be very open, even
though the strategic value of invest-
ing in European (and, potentially, U.S.
airlines) is not that clear from the point
of view of Gulf carriers. The potential
targets should not be bothered as long
as it helps them deal with one of their
biggest challenges. ®
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Reality Check

Air France

Endangered, Again

The future is looking bleak
for France’s national airline

t seems Air France, a once-proud flag carrier with an impres-
sive history, may never see the light at the end of the tunnel.
In the next few days it is expected to unveil another severe cost-
cutting plan, the third in a row, and more job cuts. Ground staff

and flight attendants will be involved but not cockpit crews.

The carrier, despite Herculean ef-
forts, is unable to regain profitability
because its traffic growth remains
below the European average. Domes-
tic traffic is lagging, while low-cost
carriers, chiefly EasyJet and Ryanair,
are posting robust results, mainly by
attracting more high-yield business
passengers.

The Franco-Dutch Air France-KLM
group is rapidly losing ground. It is
now the smallest of the European
majors, behind Lufthansa and the
International Airlines Group (IAG)

comprising British Airways and Iberia.

This year, IAG will acquire control of
Aerlingus—a major coup. Over the
past several years, Ryanair desperate-
ly tried, but failed, to buy the Ireland-
based Aerlingus. Now that airline will
help TAG to strengthen its market
share in the European market, thanks
to an efficient hybrid economic model

that is close to the low-cost principle.

Is Air France doing too little, too
slowly? Experts and airline analysts
maintain divergent views, although it
is obvious that company executives
earlier in this century largely under-
estimated the threat from low-cost
carriers. Jean-Cyril Spinetta, then-Air
France-KLM chairman/CEO, now
fiercely disputes the accusation. But
the recently deceased Robert Esperou
(a noted aviation authority) was con-
vinced the French carrier was paying
the high price for underestimating the
clout of low-cost competitors.

Today, the future largely depends on
Transavia’s French unit, the group’s
newly reactivated low-cost subsid-
iary. Initially, Transavia was a charter
airline serving leisure destinations
from the Netherlands and France. In
the last few years, it gradually evolved
into a scheduled carrier operating an

TRANSAVIA
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all-Boeing fleet of 21 737-800s, with
eight more soon to come. Based at Paris
Orly International Airport, Transavia
is expected to carry about 4.6 million
passengers this year. Clearly, it is no
longer a minor player. However, despite
the claims of Air France-KLM execu-
tives, the relaunched carrier is far from
having the size and power to launch a
counterattack against low-cost giants.
According to company executives, by
2020 Transavia will operate 80 aircraft,
although it is not expected to achieve
profitability until 2017.

But Air France-KLM leadership
has additional reasons to worry. The
group’s strategy depends on its long-
haul route system, and yet the key
factor facing them now is the rapid
proliferation of more lower-cost com-
petitors on the horizon.

European legacy carriers are lob-
bying against Norwegian Air Interna-
tional, which is seeking transatlantic
traffic rights. And other newcomers
such as Air Canada’s low-cost affili-
ate Rouge, which serves a number of
European destinations, have entered
the game. AirAsia X also could become
a competitive threat.

But the most ominous rumors
are coming from Amstelveen, near
Amsterdam, home of KLM Royal
Dutch Airlines’s corporate headquar-
ters. Although its top executives are
maintaining a stoic face in public, their
deep disappoint about the Air France-
KLM merger is becoming increasingly
apparent. The group’s Dutch arm was
always profitable. Its French branch,
however, has consistently posted heavy
losses, and this has led to resentment.

As soon as the merger agreement
was unveiled, eyebrows were raised
about the parties’ cultural dissonance;
keep in mind the Netherlands’ “north-
ern” and France’s “southern” tempera-
ments. Although company governance
was combined and unified, both
parties had to relinquish their working
language in favor of English, the sole
workable solution. Do cross-border
mergers really work? Suddenly, the
question is taking on new urgency. @

Transavia’s long-term plan is to expand
its fleet to 80 Boeing 737-800s in the
next six years.
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The Right Track

A century after creation of NACA, the National
Advisory Committee for Aeronautics, can NASA
hope to match its storied legacy?

Any discussion of NASA’s aeronautics research cannot avoid
confronting the defining fact: its level of funding. The $571
million sought for aeronautics in 2016 is barely 3% of NASA’s
total $18.5 billion budget request, and minuscule next to the $72
billion in 2014 sales by the U.S. civil aircraft industry it is sup-

posed to support.

Congress gave NASA another $100
million for aeronautics in 2015, for a to-
tal of $651 million, but it is just for one
year and hardly moves the percentage
needle. NASA’s aeronautics funding
is what it is, it seems, so the challenge
for its aviation research leadership
has been to make the most of what
the administration and lawmakers are
prepared to provide.

That has involved defining a new
strategic vision with six research
thrusts addressing future challenges
to civil aviation and aligning programs
with those thrusts, from low-carbon
propulsion to assured autonomy. With
the 2015 budget released in January
and the 2016 request “we will start do-
ing the work in earnest,” says Jaiwon
Shin, associate administrator for
aeronautics.

Foreseeing growing global demand
for mobility, challenges for energy
efficiency and environmental sus-
tainability, along with the impact of
technologies from other industries,
the strategy breaks no new ground,
but marks a departure for NASA. “We
can no longer do research and hope
someone will do something with it,”
says Shin. “We must be relevant and
have a clear goal that we work to grow
the U.S. economy.”

By articulating a strategic vision and
establishing the research thrusts, Shin’s
team intends that NASA over time will
more narrowly focus its aeronautics re-
search and move away from spreading
its limited funding too thinly over too

broad a portfolio—a “peanut butter”
approach much criticized by industry.

“We have a clear set of goals to
streamline against. That’s why we have
the strategy. It’s not revolutionary, but
it says these are the goals we want to
focus on and we start from there,” he
says. “Next we put the processes in
place to begin streamlining. And that is
hard, because we have a lot of activity
associated with our workforce.”

Unlike the U.S. Defense Advanced
Research Projects Agency, which works
through industry and academia and can
simply cancel programs, NASA cannot
easily exit areas of research and lay
off government researchers. Instead it
must refocus them on the new goals.
“We have to be patient and have a long
view,” says Shin.

To that end, NASA aeronautics has
established three mission programs
“designed to select and focus the
research so we can deliver.” These are
the restructured Aviation Operations
and Safety, Advanced Air Vehicles and
Integrated Aviation Systems pro-
grams, focused on “bread-and-butter”
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research developing air traffic manage-
ment tools and aircraft technologies
for the near- to mid-term.

“But if we have only these mission
programs, we would be so brittle. Over
the next five years we would produce
some amazing stuff, then the light
bulbs would go out,” says Shin. There-
fore, key to the strategy is the new
Transformative Aeronautics Concepts
(TAC) program, which he describes
as “our engine for innovation” and a
way to “breed an agile, flexible culture”
within NASA aeronautics.

This is a tall order for TAC, set up
to rekindle NASA’s X-plane culture
by funding 18-24-month feasibility
demonstrations of advanced concepts
that could progress to further develop-
ment within the mission programs. The
first demos will involve low-cost towed
X-planes, autonomous electric vertical-
lift and distributed electric propulsion.

One reason for Shin’s optimism is the
pending, as-planned completion of the
Environmentally Responsible Avia-
tion (ERA) project—the first six-year
program he can remember that finished
without changes in scope forced by
gyrations in funding. “We have stayed
the course. Funding was stable, and it
got to do what it was set up to do. ERA
will deliver a lot of compelling technol-
ogy to industry”

Collaboration and being tightly con-
nected to the customers for its technol-
ogy are central to the strategy. “ERA
did a lot of cost sharing with industry. If
we had to change scope, they would not
want to be part of it,” Shin says. “ERA
is a good precedent, allowing industry
to see NASA as a reliable partner.”

While an extra $20 million or $100
million is painfully small next to what
NASA spends on space, Shin views it
as an endorsement of the aeronautics
strategy. “We're back on the right track.
We have the rationale, program con-
tent, commitment and workforce. Now
we have to make tangible, compelling
progress.”

He hopes that ultimately 2015-16 will
be viewed as the dawn of a new era
in aviation, where autonomy, electric
propulsion and the Internet of Things
will combine with traditional avia-
tion technologies. “This is the 100th
anniversary of NACA. I believe we are
opening up another 100 years.” @
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Commander’s Intent

COMMENTARY

Breaking the Bank

The Pentagon is on course for fiscal disaster

he fiscal 2016 U.S. defense budget’s details matter less than

they should, being part of a plan to drive a wedge between
the Republican Party’s defense hawks and tax tightwads. But the
bigger picture is one of chaos and waste in the 2020s, beyond the
Future Years Defense Program (FYDP).

A five-year plan is useless when
programs take 20-25 years from the
first big investments to meeting the
original operational requirement.

A FYDP full of new starts means
trouble in the out-years, as the $100
million hatchlings turn into multibil-
lion-dollar chicks.

If the Pentagon was a family, the
parents would be buying new cars
every other year and eating out three
times a week while blithely planning
to put all five kids through Harvard.
This is sometimes called the “bow
wave,” but that’s a euphemism for fis-
cal misfeasance.

A dollar-by-dollar analysis is difficult,
but the picture is clear. The Pentagon is
starting some very large new acquisi-
tions, many current programs plan on
spending at high rates throughout the
2020s, and there are few large projects
due to be completed.

Nuclear deterrence justifies many of
the new starts. While politicians talk
about minimum deterrence, the nuclear
hawks have made other plans. A 2008
contract for a Common Missile Com-
partment committed the U.S. Navy to a
ballistic missile submarine based on the
existing multi-warhead Trident missile.

In 2011, there was a public debate
about whether the Long-Range Strike
Bomber (LRSB) would be wired for
nuclear weapons. Today, the B61-12
bomb is in full development and the
nuclear role is central to public ad-
vocacy for the bomber. Development
is expected to cost nearly $4 billion
per year in 2020, and the $550 million
cost target is just for procurement in
2010 dollars and is only a goal until
there is a Milestone B review.

The 2016 budget starts programs for

7
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a new intercontinental ballistic missile
and a replacement nuclear cruise mis-
sile. Together with the B61-12, these
will cost money outside the Pentagon
budget as the U.S. revamps its rusty
bomb factories—more than $100 bil-
lion by 2024, according to the Congres-
sional Budget Office.

This is not minimum deterrence; it
is a force that can be uploaded with
more warheads, a feature that is in-
tended to deter any other player from
restarting the Cold War race.

The 2016 budget gives a look at
what current programs will cost in
the 2020s. The biggest by far is $14
billion per year for the F-35, through
2030 and beyond. The KC-46 tanker
runs through the late 2020s and the
Air Force seems determined to make
the T-X trainer supersonic, agile and
expensive. The Ford-class carriers
continue to cost more than the Nimitz,
and the Navy plans to procure two
surface combatants in parallel.

But wait, there’s more. Every
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think-tank wonk and industry planner
inside the Beltway and beyond has a
different version of the Third Offset
strategy—the emerging plan to gain a
robust technological advantage over
threats of the 2020s and beyond. But
all can agree that nobody knows how
much the Third Offset technologies
and systems will cost because nobody
knows what they are.

The budget also will be crimped as
personnel costs continue to outpace
inflation, until the government adopts
reforms to compensation. The January
report of the Military Compensation
and Retirement Modernization Com-
mission produced some sensible recom-
mendations, which will be blocked by
well-funded groups representing those
who do best from the current situation.

None of this is new. In 2001, the Bush
administration arrived with a simi-
larly wishful policy, including stealthy
helicopters, cruisers and fighters, and a
plan to spend 20% of the procurement
budget on leap-ahead technologies.
The collapse of those plans can be only
partly blamed on the wars that started
in 2001-03, because much of that cost
was offset by a fatter Pentagon top line.
Even absent 9/11, the plans were unfea-
sible. No lessons were learned.

The Navy has been the first service
to see where the trend is going today,
announcing publicly that it cannot af-
ford to build the Ohio replacement sub-
marine. In the 2020s, if the Pentagon
wants to fully fund its new projects,
it will have to spend much less than it
now plans on other things—whether
land forces, tactical fighters or a 300-
ship Navy—and not just prune them
but cut them root and branch, includ-
ing personnel, bases and shipyards.

The resistance to every such cut will
make the Battle of Stalingrad look like
a cakewalk. Instead, when the mis-
planned acquisitions start to max out
the Pentagon’s Visa card, the response
will be to stretch and delay, at enor-
mous cost, and to kill things as a last
resort after billions have already been
flushed away.

Considered as a highly regressive
workfare and welfare system with a
secondary warfighting capability, the
Pentagon is on a path to do very well
indeed. But that’s not the idea, is it? ®
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Trammg Day

Teaching regular folks to fly in space

here are at least seven human spacecraft under development

in the U.S,, as the government hands off civil access to low
Earth orbit to the private sector. The diversity of the vehicle
designs—capsules for Blue Origin, Boeing, Lockheed Martin

and SpaceX; suborbital spaceplanes for
Virgin Galactic and XCor Aerospace,
and an orbital lifting body for Sierra
Nevada—is matched by that of the pas-
sengers lining up to fly on them. No
longer will the government select space
travelers solely for intelligence and
physical fitness. Most astronauts will
select themselves, largely on the basis
of their ability to buy a ticket.

Dr. Jim Vanderploeg, a former NASA
flight surgeon who has worked with Vir-
gin Galactic on what it will take to
screen passengers before they fly on
SpaceShipTwo, says the customer list
shows the spaceflight cohort has ex-
panded beyond prime-of-life astronauts
to the “18-to-high-80s” age group, with
“the entire gamut” of health and fitness.
Using centrifuge screening of about 100
individuals, including 77 early Space-
ShipTwo customers, he concludes that
“most people with well-controlled medi-
cal conditions are suited to take a flight
like this,” provided they are trained.

During the space shuttle era, NASA
astronauts typically trained about a
year for a two-week spaceflight, accord-
ing to Michael Lopez-Alegria, a former
International Space Station (ISS)
commander who moderated a panel
discussion on commercial spaceflight
training at the annual FAA Commercial
Space Transportation Conference Feb.
4-5. Initially ISS crews trained for four
years for missions lasting a few months.

“The other end of that spectrum
might be the passenger briefing you
get on an airplane about putting your
mask on first and then helping those
next to you,” he says, noting that train-

26

ing for “spaceflight participants” will
seek a middle ground.

The pilots who actually fly the new
space vehicles are likely to be skilled,
military-trained test pilots—including
those with shuttle experience—and
will be familiar with the training they
receive. Boeing’s CST-100 commercial
ISS crew vehicle will be fully automated,
but the pilots must be ready to take over
manual control at any point in a flight,
says Chris Ferguson, the commander
of the final shuttle mission and deputy
program manager for operations on the
Boeing commercial crew vehicle. Boeing
has subcontracted for the same Johnson
Space Center organization that manages
NASA human missions, and will install
its training simulators in the same JSC
buildings—Nos. 5 and 9—that housed
shuttle training hardware.

“To our flagship customer, the
environment will look very similar to
them,” he says.

The first private commercial space-
flight customers of the new era are
likely to ride SpaceShipTwo and the
XCor Lynx, neither of which has been
to space yet. XCor, which will carry a
single passenger alongside a company
pilot in its two-seat suborbital space-
plane, will outsource most passenger
training to one of the private companies
offering it (AW&ST Oct. 3, 2011, p. 54).
Exceptions include operation of the
pressure suit the passenger will wear,
and emergency-egress procedures, says
Rick Searfoss, XCor director of flight
test operations and chief test pilot.

“We really want people to experi-
ence at least the G-profile, and that’s . . .
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platform agnostic,” says Searfoss, an ex-
shuttle commander. “You can go off in

a centrifuge and do that, or you can go
out and do some wild and crazy flying.”

Panelists noted that potential space
tourists tend to be very “into it,” and ea-
ger to prepare for what they see as the
experience of a lifetime. Beth Moses,
who brings skills honed at NASA John-
son to her job as chief astronaut trainer
at Virgin Galactic, says “it is amazing
what people want” when she asks them
what they need from their training.

“There are folks that are interested
in somersaults; there are folks that are
interested in a Zen moment; there are
folks that really want to stay oriented
and be able to spot their house from
space, point toward Mecca from space;
there are folks that are in groups and
want to make sure they get the perfect
family portrait with their faces and the
reflection of the window and a certain
part of the Earth behind them with
exactly the right lighting,” she says.
“There are folks that want to make
sure that, instantly from space, they
can tweet.”

That “magic” moment will come
when the passengers unbuckle from
their seats and float freely in the cabin
(see illustration), taking advantage of
the shirtsleeves environment that Mo-
ses is helping shape in her dual role as
program manager for the SpaceShip-
Two cabin being built to replace the
one lost along with pilot Mike Alsbury
in an atmospheric flight test last year
(AW&ST Now. 14, 2014, p. 28).

But to get there, Virgin Galactic’s
customers will experience a long flyout
in the WhiteKnightTwo carrier air-
craft that air-launches the spacecraft
at 50,000 ft., and the G-loads of rocket-
propelled boost to space, atmospheric
reentry and the jolt that comes when
the wings are feathered and unfeath-
ered on its unique reentry profile.

That training will take place in
the company’s facilities at Spaceport
America in New Mexico, where the
passengers will spend three days
learning what to expect during the
flight and rehearsing what they want
to do in space and the life-critical ac-
tions they must perform. Most critical,
says Moses, will be returning to their
seats and strapping in when ordered to
do so for the bumpy return to Earth. ®

AviationWeek.com/awst


http://worldmags.net/
http://worldmags.net/

» ce-26 FEBRUARY 2015
- ADNEC, ABU DHABI, UNITED ARAB EMIRATES

Under the patronage of His Highness Sheikh Khalifa Bin Zayed Al Nahyan,
UAE President & Supreme Commander of the UAE Armed Forces.

lDﬁxlqug[

f » s

[JEFENCE
TECHNOLOGY
e |HE FUTURE

THE INTERNATIONAL DEFENCE EXHIBITION AND CONFERENCE

The world's leading joint defence exhibition returns to Abu Dhabi in February 2015, aftracting
more than 1,200 exhibitors and 80,000 local, regional and international trade visitors and
officials from the governments, industry and armed forces.

VISITOR REGISTRATION IS NOW OPEN!

Don't miss this opportunity to meet with the top local and international manufacturers and suppliers
of the latest equipment, technology, sustems and crafts.

To register at IDEX 2015, visit
To book an exhibition stand or outside space, email

Strategic Partner: Co-located With:  Co-located With: Organised Bu: In Association With:

++ Ujlg— AL 4 e ‘ @
TAWAZUN : x|

Toex Lo

A ATREL E--:ml:;u:o-q ‘ UAE Armed Forces ‘



http://worldmags.net/
http://worldmags.net/

Washington Outlook |

COMMENTARY

y
In Congress’s Hands
From the F-35 to the FAA and more, fiscal 2016

debates are heating up

he Pentagon’s $585 billion request for fiscal 2016 may far out-

pace spending by other countries, but if current budget caps
force a reduction, lawmakers are looking for ways to help balance
the books. Five high-profile defense analysts from Washington
think tanks offered suggestions to the House Armed Services

Committee Feb. 11. Some echoed the
Pentagon’s recommendations to cut
bases, personnel and compensation.
But many of those ideas have been
rejected by Congress year after year,
and in that light, Rep. Adam Smith
(Wash.), the top Democrat on the

committee, asked the analysts to iden-

tify a major weapon system. “Some-
thing has to go,” he said. “What would
you say should go?”

According to American Univer-
sity Prof. Nora Bensahel, the “obvi-
ous answer” is the F-35 Joint Strike
Fighter. “That is the defense program
that is eating the entire defense budget
alive,” she said, quickly adding that
she is not advocating canceling the
years of investment and sunk costs.
Rather, she said, the Air Force doesn’t
need the 1,763 F-35s it has planned in
its program of record. Despite that
recommendation, Congress has been
a year-over-year supporter of the F-35,
directing the Pentagon to buy an ad-
ditional four of the fighters this year.

With that in mind, lawmakers are
hardly likely to curtail production of the
costliest defense program in history.
Rather, they are gearing up for another
tussle over base closures, person-
nel spending and, when it comes to
hardware, the A-10 Thunderbolt II. The
most recent round played out in the
media. Citing recently declassified data,
USA Today has reported that A-10s are
the aircraft most likely to cause civilian
casualties and friendly fire incidents.
But the Project on Government Over-
sight points out that might be because
the A-10 has been flying far more mis-
sions than other aircraft, arguing that

“Something has to go.’
_REP. ADAM SMITH

CQ ROLL CALL/NEWSCOM FILE PHOTO

A-10s actually have the second-lowest
rate of civilian casualties. ®

SPACEFLIGHT DIVIDE

NASA has won White House approval
for a $519 million budget increase

in fiscal 2016, but if Congress goes
along, it will assume control of a new
Earth-observation portfolio. Under

the $18.53 billion budget request now
pending before lawmakers, the U.S.
space agency will take over missions
previously handled by the National
Oceanic and Atmospheric Administra-
tion, leaving weather-forecasting as that
agency’s sole focus in space. NASA is
seeking $8.5 billion for human space-
flight, including for work on commercial
crew capsules that Boeing and SpaceX
are developing to shuttle crew to and
from the International Space Station.
It would also include ongoing develop-
ment of the heavy-lift Space Launch
System (SLS), and preparations for
the second unmanned flight test of the
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Orion crew capsule for exploration be-
yond low Earth orbit. The SLS figure is
a cut of $367 million, to $1.8 billion, from
what Congress enacted for the current
fiscal year.

The agency and Congress have
been at odds over human access to
space. The administration is pushing
the two commercial crew vehicles,
and Congress has shifted funds from
the commercial vehicles to SLS. The
request for commercial spaceflight in
fiscal 2016 is $1.2 billion, up from $805
million in fiscal 2015. Rep. John Culber-
son (R-Texas), the new chairman of the
House Appropriations subcommittee
that funds NASA, has taken a strong
personal interest in mounting a robotic
mission to Europa, one of the moons of
Jupiter, which may harbor more water
beneath its frozen surface than exists
on Earth.

The $30 million the agency wants for
mission formulation work in fiscal 2016
doubles the amount requested last year,
according to NASA budget documents,
and would come on top of $100 million
Congress ultimately enacted for fiscal
2015 with Culberson’s support. @

ON DECK

FAA’s $15.83 billion budget request for
fiscal 2016 seeks to patch holes created
by chronic underinvestment and gov-
ernment spending limits. The request
“allows for maintenance of the existing
infrastructure as well as forward move-
ment on NextGen, Unmanned Aircraft
Systems (UAS) and commercial space
transportation,” according to the
agency. Proposed NextGen funding to-
tals $956 million, spread across several
facilities and equipment programs.

The total represents about a 12%
increase over what Congress provided
for fiscal 2015. That is not likely to be
a contentious issue on Capitol Hill.
Rather, all eyes this year will be on two
primary issues: the FAA reauthoriza-
tion bill to replace one expiring at the
end of this fiscal year and the ongoing
fight over the Export-Import Bank,
whose authority ends in June.

Business aviation will be watching
those and a number of other issues
including streamlining the certification
process for manufacturers and repair
stations, tax and trade issues, and stan-
dards for business aircraft interiors. @
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Big Zapper

General Atomics claims laser breakthrough

Bill Sweetman Washington

eneral Atomics (GA) has completed laboratory tests of

what it calls its “third-generation laser system,” saying

that the weapon sets new standards in efficiency, beam
quality and system weight. According to an industry source, the
company says the new laser will deliver 150 kw of energy, with
three times higher beam quality than the Laser Weapon System
(LaWS) now being tested by the U.S. Navy on the amphibious
warfare ship Ponce, and will be able to fire 10 shots between

3-min.-long recharges.

Fairing~

~ Payload

GENERAL ATOMICS

This concept section of a laser pallet installed in an Avenger shows laser mod-
ules, power storage and cooling. A turbine generator could be incorporated.

Moreover, the laser is being designed
as part of a 3,000-1b. self-contained
package that can be installed in the
weapon/payload bay of the company’s
Avenger turbofan-powered unmanned
air vehicle. The same industry source
suggests that GA’s technology is ma-
ture enough to fly on an Avenger within
18 months, given adequate funding.

According to analyst Mark Gunzinger
of the Center for Strategic and Budget-
ary Assessments (CSBA), a 150-kw la-
ser “with decent beam quality” would be
a step above previous electrically pow-
ered laser weapons, which have demon-
strated the ability to engage targets such
as mortar rounds and small unmanned
air vehicles. The new weapon could be
“effective against air-to-air missiles, and
against cruise missiles using a crossing
shot,” he surmises.

The new system—not yet formally
named—has evolved from govern-
ment-funded programs and is being
developed with a mix of government
and company money, according to
Mike Perry, GA’s vice-president for la-
ser and electro-optic systems. These
programs include the High-Energy
Liquid Laser Area Defense System
(Hellads), still underway with the
support of the Defense Advanced
Research Projects Agency, and the
Army-sponsored Robust Electric La-
ser Initiative (Reli). GA’s Reli work was
completed in 2013.

The latest Hellads demonstrator, a
150-kw weapon, is ready for delivery
to Darpa, Perry says. It is due to be
tested at White Sands (New Mexico)
Missile Range, and by the end of the
current fiscal year—the last in which
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work is funded—it should be moved to
amountaintop site to emulate airborne
missions, including targeting of ground
vehicles and aircraft self-defense.

The “third-generation” laser is more
refined than Hellads, Perry says, al-
though it uses technologies that have
been integrated into the latest Hellads
demonstrator. While not confirming
specific figures, Perry says the beam
quality—a measure of how tightly the
beam is focused—is “the highest ever
achieved on an electrically pumped
laser” and that its power output is
comparable to the 150-kW Hellads.
However, the Hellads name is not be-
ing used for the new system, which em-
ploys a different lasing medium. Perry
declines to say whether or not it is a
liquid medium.

He says the system’s space, weight
and power requirements are sized to
the Avenger. GA has noted that the
UAV has a 3,500-1b. payload and 20
kw of power available. This was not
the initial target of the program, Perry
says, but the UAV and laser programs
were evolving in parallel. “The Aveng-
er was a challenge, but if we could size
it for the Avenger all other platforms
would be easier.”

The engineering that remains to
be done before the system can fly is
“not in the laser,” Perry says, but in
the platform integration and design of
a beam director and a target acquisi-
tion system. GA, he believes, is “sub-
stantially ahead” of competitors using
fiber lasers, partly because of experi-
ence gained in the Hellads program.
Another industry source points out
that an airborne laser is “a system of
systems” including power condition-
ing and storage, cooling and optics as
well as laser modules, and that these
may be areas where GA has moved
ahead of its rivals, in part because of
in-house expertise with high-energy
storage systems.

The timescale for future develop-
ments will depend on budgets, Perry
says. The next step would be to ground-
test a complete system, followed by in-
tegration into an aircraft. “We see the
Avenger as the next step, but others
see other platforms coming first. It
will be determined by the customer.”
The special-operations community, for
example, has proposed several differ-
ent approaches to develop for a pallet-
mounted laser that could be installed
on a C-130.

The U.S. Missile Defense Agency,
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meanwhile, is pushing UAV-borne la-
sers for target discrimination as an
interim step toward the much higher-
power levels needed for interception.
The MDA is requesting $285.8 million
in fiscal 2016-20 for “weapons technol-
ogy,” according to budget documents,
and the aim is to “build the foundation
for the next-generation UAV-borne la-
ser system, capable of tracking and
eventually destroying the enemy at a
much lower cost than the existing mis-
sile defense system.” Of that, about $45
million is expected in fiscal 2016.
MDA Director Vice Adm. James Sy-
ring was tight-lipped about the work
during a Feb. 2 briefing. “At the power
levels we'’re talking about today, for-
ward discrimination and tracking in
the near term” are possible missions,
he said. “Due to the classification level,
I'd just like to leave it at that for today.”
A December 2014 report by the Con-
gressional Research Service summa-
rizes estimates of the effectiveness of
different laser power levels against dif-
ferent target classes, as published by
a number of sources over the past 10
years. Most agree that guided missiles
start to become vulnerable as power
exceeds 100 kw if the beam quality
remains high. One important issue is
that the power of the laser is only one
element of its “target fluence,” which
according to Gunzinger’s 2012 report
for the CSBA is defined as the amount
of energy that a laser device can con-
centrate on a desired spot on a target
over a specific distance. Fluence is af-
fected by beam quality, jitter and at-
mospheric absorption and scattering.
The effectiveness of a laser weapon
will also depend on the hardness of the
target and the kill mechanism. For in-
stance, a missile aimed at an aircraft
could be defeated at close range and
short time-to-impact if its radome (al-
ready under thermal and aerodynamic
stress) is destroyed, as postulated in a
number of research papers. That dam-
age would both destroy the missile’s
seeker and destabilize it aerodynami-
cally, and a relatively small miss dis-
tance is needed to prevent damage to
the aircraft. Defending a ship against
an anti-ship cruise missile may mean
more power and range to ensure that
missile fragments and fuel do not hit
the ship. Says the CSBA’s Gunzinger:
The earlier Hellads is believed to use
liquid-cooled slab laser modules. ®

—With Amy Butler in Washington.
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Action and

_Reaction

Northrop and Lockheed rethink Ucl

in light of more Pentagon waffling

Amy Butler Washington

s federal spending for defense
Ahas decreased, the Pentagon

has made an effort to rely on in-
dustry’s development dollars to keep
major procurements on track, which
has opened the door to more dialog on
requirements early in a program’s life.
However, in at least one high-profile
case, the budget ax is having a chilling
effect on this initiative.

Northrop Grumman and Lockheed
Martin have scaled back work on de-
veloping their own company-funded
designs for the U.S. Navy’s Unmanned
Carrier Launched Airborne Surveil-
lance and Strike (Uclass) aircraft.

This is because the Navy’s program
to produce an unmanned aircraft for
near-term use on aircraft carriers has
been punted again. In its fiscal 2016
budget request—released Feb. 2 to
Congress—the Navy slips its plans to
release a long-awaited request for pro-
posals for the air vehicle to fiscal 2016.
The service seeks $135 million, down
from $403 million requested last year.

The program was originally slated
to begin in 2014, with the first aircraft
fielded in 2020. Since then the Penta-
gon has waffled, first on requirements
for the aircraft (debating levels of sur-
vivability versus payload), and then
on the timing of a competition. Now
the very program seems to be in ques-
tion. Deputy Defense Secretary Rob-
ert Work says the decision to proceed
with Uclass is part of a larger review
of intelligence, surveillance and recon-
naissance programs across the entire
Defense Department.

Uclass could have been stunted due
to advances by the Air Force and CIA
in developing its stealthy, unmanned

LOCKHEED MARTIN CONCEPT

Lockheed Martin is slowing its work
on Uclass in light of another pro-
gram delay from the U.S. Navy.

RQ-180 reconnaissance system, which
is thought to be entering operations
this year. Details have not been re-
leased by the Pentagon, but the Air
Force acknowledged its existence in
December 2013 in response to an Avia-
tion Week query. The RQ-180 is being
developed as a stealthy, penetrating
intelligence collector that would as-
sume the role once held by the SR-71
in being able to surveil well-defended
targets around the globe.

Rep. Randy Forbes (R-Va.), a mem-
ber of the House Armed Services Com-
mittee, said during a Feb. 3 Defense
Writers Group that the discussion
about Uclass was mired in classified
restrictions. “I wish I could be more
specific with you on the Uclass,” he
said. “I am pretty comfortable at this
particular point in time, although most
of the conversations are on a classified
level. But I'm pretty comfortable with
the direction. . . . I'm not trying to be
vague. I just don’t want to go to jail.”

Based on the fiscal 2016 budget
request, Uclass vehicles are now ex-
pected no earlier than 2022. Work on
the aircraft carrier portion, control
systems and connectivity segments
will continue, says Rear Adm. William
Lescher, deputy assistant Navy secre-
tary for budget.

Ultimately, the program—estimated
in June 2018 to cost $3.7 billion—could
field as many as 24 Uclass vehicles on
four aircraft carriers. Although the
numbers are not high, the program
is significant, as this is the first major
project for the Navy to field unmanned
intelligence and strike assets—with
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some level of survivability—on the
aircraft carrier alongside F/A-18E/Fs
and, eventually, the F-35C.

Northrop Grumman—once consid-
ered a frontrunner for Uclass based
on its contributions to the X-47B,
a stealthy, unmanned predecessor
demonstration project—has halted its
Uclass work. “Because we were funded
for only $15 million two years ago, we
must have stable requirements to de-
sign any real airplane and would have
to carry a genuine program design
review effort against shifting require-
ments at a much higher level of effort
on internal money . . . [so] we have
stopped our current efforts,” said one

industry official of Northrop’s work.
A company spokesman declined to
provide details about the decision.
Lockheed Martin also is scaling back
its work, says company spokeswoman
Heather Kelso. “We are adjusting our
pace, especially with the requirements
and acquisition program in flux.”
Boeing declined to comment on its
company-funded Uclass status. It has
been stung before, having designed the
X-45C for an antecedent requirement
for the USAF that was partly govern-
ment-funded but eventually dropped.
General Atomics did not respond to
requests for comment.
However, some industry officials are

citing the waffling on Uclass as an ex-
ample of how poor guidance from the
Pentagon can waste precious company
R&D funds. They fear the effort will
be overcome by events; threats and air
defense systems continue to advance
as the delay drags on. Or the system
could be eclipsed by the F/A-XX, the
Navy’s moniker for a next-generation
F/A-18E/F replacement.

Originally, Navy officials eyed Uclass
as a small-scale follow-on to the Un-
manned Combat Air System Demon-
strator, the Northrop Grumman-led
X-47B project, which, in July 2013,
achieved the first carrier landing of a
stealthy, tailless unmanned aircraft.

Course Change

Navy diverts money from fighters to missiles

Bill Sweetman Washington

he U.S. Navy has reduced its
Tplanned buys of the Lockheed

Martin F-35C Joint Strike Fight-
er by almost one-third over the fiscal
2016-20 Future Years Defense Program
(FYDP), while committing almost $800
million to new standoff weapon devel-
opments and canceling the only missile
program that was primarily dedicated
to the F-35C. All the new developments
are part of the fiscal 2016 presidential
budget proposal and constitute the first
move by a U.S. service to slow down its
JSF procurements.

Last year’s budget buys four
F-35Cs, including two added late in
2014 by the lame-duck Congress.
The Navy now plans to buy another
four aircraft each in fiscal years
2016 and 2017. The rate ramps up
slowly in the final three years of the
FYDP, peaking at 12 aircraft in fis-
cal 2020 and buying 38 F-35Cs in the
plan period. The FYDP includes 83
F-35Bs for the Marine Corps, un-
changed from earlier years.

Under 2015 plans the Navy would
have bought 54 F-35Cs in the fiscal
2016-20 span, with F-35C production
reaching 20 per year in 2020. The JSF
Program Office states that “the Navy’s
commitment to the program remains
strong” and that it expects the Navy’s
cutbacks to be offset by international
JSF procurements.”

The Navy says the reduction is bud-
get-driven. Each of the 12 F-35Cs that
the Navy plans to buy in fiscal 2020
has a gross weapon system unit cost
of $144 million (44% more than the
Air Force’s F-35A) and a flyaway cost
of $115 million. The weapon system
unit cost of the F-35B averages $147
million at its full 20 per year produc-
tion rate. In total, the Navy expects
to spend $4.7 billion for 32 F-35s in
2020. In 2013, the service spent $3.7
billion for 49 new fighters, comprising
37 F/A-18E/Fs and 12 EA-18Gs.

The 2016 budget cancels the Ray-
theon AIM-9X Block III, an increased-
range version of the air-to-air missile
with a more powerful motor. In April
2014, AIM-9X program manager Capt.
John Martins said that the Block IIT
was primarily intended for the F-35C
because it would permit the fighter
to carry six beyond-visual-range mis-
siles: four AIM-120s internally and
two Block IIIs on outer-wing pylons.
The Block ITI would have entered ser-
vice by 2024. One element of the can-
celed project, a new warhead meeting
insensitive munition standards, will
continue into the AIM-9X program.

Two new initiatives cover stand-
off weapons launched outside the
range of surface-to-air threats. The
new-start Advanced Anti-Radiation
Guided Missile—Extended Range
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(Aargm-ER)—receives $267 million
in development funding across the
2016-20 FYDP and will mate the ex-
isting guidance system and warhead
of the AGM-88E Aargm with a new
motor. Two motor options were stud-
ied: dual-pulse for a 20-50% range im-
provement, or solid integrated rock-
et-ramjet for doubled range. Budget
documents indicate that the Navy has
chosen the rocket.

A new “precision strike weapons
development program” funding line,
budgeted at $510 million in the FYDP,
primarily supports the new Next Gen-
eration Strike Capability effort, which
combines two previous programs: Of-
fensive Anti-Surface Warfare Incre-
ment II, a follow-on to Lockheed Mar-
tin’s Long-Range Anti-Ship Missile
(Lrasm) that would be capable of air
and sea launch, and Next Generation
Land Attack Weapon, a replacement
for the Raytheon Tomahawk. NGSC
could be either a common weapon or
a family of weapons, but the goal is to
use technologies “across multiple mis-
sion areas” to reduce cost. Near-term
strike capability is to be provided by
Lrasm and modernized Tomahawks—
compensating for the wind-down of
new Tomahawk production.

The Navy’s budget priorities reflect
the views of Chief of Naval Operations
Adm. Jonathan Greenert. In June
2012, shortly after he was appointed
as CNO, Greenert published an ar-
ticle in the Naval Institute’s Proceed-
ings magazine that downplayed the
importance of advanced platforms,
including stealth aircraft, in favor of
“payloads” including standoff weap-
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Having proved with X-47B that an un-
manned aircraft can operate safely on
and around the carrier deck, the next
step was to procure Uclass and field
aircraft for decks in small numbers to
begin mixing manned and unmanned
operations from aircraft carriers.

Industry officials do not disclose to-
tal amounts spent on Uclass concepts,
due to competitive sensitivity.

The next aircraft program likely to
rely heavily on corporate investment is
the Air Force’s pending project to buy
a T-38 replacement aircraft for a next-
generation trainer for fighter pilots op-
erating F-22s and F-35s. Multiple com-
panies are funding prototype designs

or demonstrators. USAF originally
suggested it wanted to take advantage
of as much off-the-shelf technology as
possible to curb prices and develop-
ment time. This prompted probable
bids from Northrop Grumman/BAE
Systems offering the Hawk; Lockheed
Martin/Korea Aerospace Industries,
the T-50; and General Dynamics/
Alenia Aermacchi, the M-346. All of
the proposed models would have relied
on modifications to existing designs.
Then Boeing entered the fray, saying
it will create a clean-sheet design. Now
Textron is examining a possible T-X ap-
plication based on elements of its Scor-
pion prototype.

But the Air Force has shifted gears.
USAF Secretary Deborah Lee James
said last month that T-X will be a path-
finder program for her initiative to
open a more frank cost-and-require-
ments dialogue with industry. Her goal
is to better inform the Air Force on
the price of its requirements needs;
eventually, she hopes the service can
make requirements trades to arrive at
the most capable system for the right
price.

Ultimately, however, the shape of
this discussion could prompt some
competitors to drop out or change
course due to the scarcity of corporate
development dollars. ®

Fiscal 2016 Presidential Defense Budget Request ($ millions); F-35 Program Breakdown: Fiscal 2015-20

($ millions) | Quantity

Request ! Quantity
F-35 Joint Strike Fighter - Total Program 34 7,965

Fiscal Year

2016

Quantity | Request

57 10,532

Enacted
66 11,700

Quantity | Budgeted | Quantity
88 12,686 90 12,578 92 12,295 67,875

2017 2018
Quantity | Budgeted

2019 2020
Quantity

2015-20

F-35A Joint Strike Fighter (USAF)

44

6,425

48

7,247

60
60

7,908

60

Procurement 26] 3,553
Advance Procurement 292
F-35 Modifications 188
JSF / F-35 - EMD- SDD (R&D) 563
F-35 Squadrons-0SD (R&D) 44
F-35 EMD - ACD&P (R&D) 5.0

F-35 Joint Strike Fighter (Navy and

Marines)

28 3,691 44| 5,260 48 5,356
292 460 529

29 310

568 589 323

40 115 269

10 3,444

611 60 6,024 60 5,527 26,468
522 498 506 2,807
294 260 260f 1,153
115 5.3 54| 1,606
339 372 390 1,526

F-35C - JSF CV |

Procurement 2 611 4 849 4 898 4 848 1,218 10 1,496 12| 1,606 6,914

Advance Procurement 29 29 49 92 112 126 204 612

F-35 CV Modifications 21 21 69 89

F-35 C - EMD - SSD (R&D) 516 502 505 443 45 0.57 0.62 1,497

Navy Follow-On Development - SDD 11 48 104 134 146 149 591

(R&D)

F-358 - JSF Stovl , |

Procurement 6 1,200 6 1,184 9| 1,483 14 2,050 2,713 20 2,796 20| 2,810 13,037

Advance Procurement 144 144 203 226 137 140 142 992

F-35 Stovl Modifications 286 216 256 171 175 17 18 852

F-35 B - EMD - SSD (R&D) 513 499 538 399 87 8.0 8.5 1,540

Marine Corps Follow-On Development 10 59 120 157 169 172 687
SDD (R&D) | | |

Stovl = Short Takeoff and Vertical Landing SDD = System Devel and D Source: Aviation Week Intelligence Network analysis. All figures represent total obligation

authority and are drawn from the OUSD(C) P1 and R1 documents. Totals have been rounded.
EMD = Engi ing and ing D 0SD=0 ional Sy D Funding contained in the amalgamated Spares and Repair Parts lines is not included.
ACD&P = Ad d C D &P

ons. Speaking to a Navy technology
conference in Washington on Feb. 4,
Greenert reemphasized these points,
saying that any future fighter will
likely “not be so super-fast because
you can’t outrun missiles, and not so
super-stealthy because you can’t be
invisible. Stealth may be overrated,”
he said. “If you move fast through the

AviationWeek.com/awst

air . .. that puts out heat and you are
going to be detected.”

Also, demonstrations carried out
by the Navy and Boeing in 2013 and
2014 have been aimed at using the
EA-18G Growler’s ALQ-218(V)2 elec-
tronic surveillance measures system
to detect and track moving or relocat-
ables emitting targets at long range,

with enough accuracy to launch a
weapon at them. Both Aargm-ER and
Lrasm already use advanced radio-
frequency (RF) guidance and would
be compatible with that approach,
and Raytheon has demonstrated an
RF-based passive seeker, with a mil-
limeter-wave active terminal mode, as
a Tomahawk upgrade. @
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Powerful Packaging

Podded AESAs could open new markets
for low-cost air and surface surveillance

Tony Osbhorne Havant, England

raeli know-how to develop a roll-
on, roll-off airborne early warning
(AEW) capability for helicopters.

The Ship and Aviation Systems
(SAS) Mission System that has been
under development in the UK. for the
last five years is competing with a sys-
tem from Thales to meet the require-
ments of Crowsnest, a British Royal
Navy program worth up to £400 mil-
lion ($600 million) to provide an organic
AEW capability on the new Queen Eliz-
abeth-class aircraft carriers toward the
end of the decade.

Lockheed Martin believes the SAS
mission system could have significant
export potential, too, as more nations
increase the protection for their poten-
tially vulnerable surface vessels that
do not have access to organic or land-
based airborne radar coverage.

The system was born of the need to
fit an AEW capability onto the Royal
Navy'’s existing AgustaWestland AW101
Merlin Mk. 2 helicopters that would
enable them to switch while at sea to
the AEW mission from their current
antisubmarine-warfare (ASW) mission.

The system devised by Lockheed
Martin for Crowsnest consists of four
Israel Aerospace Industries (IAI)
Elta ELM-2052 active, electronically
scanned array (AESA) radars, two fit-
ted into each pod. The pods are mount-
ed on either side of the helicopter on the
Merlin’s two weapon pylons. Also inside
the pod is an identification, friend or foe
interrogator. Avionics racks to support
the two-man mission console would be
added in the cabin.

Lockheed Martin says a Merlin can
be converted to the AEW mission from
the ASW mission in less than 3 hr.

“We are building straight off the
Merlin Mk. 2 mission system that’s al-
ready installed,” says Younas Mustafa,
airborne military solutions director at
Lockheed Martin UK. “The mission
system itself detects what sensors are
onboard. Once you actually connect up
the pods, it knows you are in a particu-
lar configuration. . . . It is very much a
plug-and-play solution.”

I ockheed Martin has leveraged Is-

Introducing the AEW capability
adds 30 kg (66 1b.) of additional “para-
sitic” weight in the form of extra wir-
ing. Flight tests have shown that once
the radars are put onto the pylons, they
have no impact on aircraft handling,
aerodynamics and performance. The
helicopter weighs less with the entire
system than it would if it were carrying
a pair of torpedoes on an ASW mission.

The Merlin is also able to provide all
the electrical power for the four radars.

A key element in the system’s devel-
opment has been integration work to
ensure that the four radars could be

the Merlin with upgraded versions of
the incumbent mechanically scanned
Searchwater 2000 radar system from
the Westland Sea King Mk. 7 helicopter.
Thales argues that its option is the low-
er-cost alternative, as the U.K. Defense
Ministry already owns the system.
Thales has not responded to repeat-
ed requests for details on trials of its
system. Lockheed Martin’s Mustafa
says his company’s SAS mission sys-
tem is “future-proof,” has less impact
on the Merlin aircraft and is “plugging
new sensors into an existing solution.”
The Lockheed Martin system allows
for overland and overwater surveil-
lance, and can generate images using
synthetic aperture (SAR) and inverse
synthetic aperture radar modes. The
radars feature a non-cooperative-tar-
get-recognition functionality, although
company officials declined to discuss
the results of tests of that capability.
During trials, operators found they
could use the

AESA technology
to generate a radar

The AESA radars fit inside the

two pods, pictured here in an early
prototype configuration on a Royal
Navy Merlin Mk. 2 ASW helicopter.

grouped to provide 360-deg. coverage.
Much of this work was done in Israel,
where TAI Elta demonstrated the
combining of radar information from
several arrays on its Boeing 737 radar
testbed.

The system also correlates feeds
from an automatic identification system
for shipping and the Orange Reaper
electronic support measures system
with the radar data to reduce display
clutter and improve situational aware-
ness. Lockheed Martin engineers used
and built upon the correlation software
engine used in the Sikorsky MH-60R
Seahawk ASW helicopter and added
algorithms to deal with air threats.

Thales, meanwhile, plans to outfit
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picture and dis-
seminate it to other
assets by Link 16 in
2 min., 30 sec., com-
pared to as long as
40 min. on the Sea
King Mk. 7 or the
E-2C Hawkeye. The
trials also tested all
the radar modes,
and Lockheed Mar-
tin officials say the
images produced
by the SAR are as good as those from
the UK. Royal Air Force’s Raytheon
Sentinel radar-reconnaissance aircraft.
If the Lockheed Martin system is se-
lected, Vector Aerospace will build the
radar pods, and the U.K. will have con-
trol over the source code for the radars,
enabling it to add more capabilities
later, if desired. Lockheed Martin says
the system is not restricted by U.S. In-
ternational Traffic in Arms Regulations
and can be applied to other helicopters
and fixed-wing platforms. The compa-
ny has conducted design studies to fit
AESA pods to the Airbus Helicopters
EC725, Mil Mi-17 and Sikorsky SH-60
Seahawk. Mustafa says there would be
a significant market for the system in
the overland-surveillance mission.
Lockheed Martin delivered its pro-
posal to the U.K. Defense Ministry at
the end of January, and a down-select
decision is expected by April 2015. @

NILYVIN G33HYO01

AviationWeek.com/awst


http://worldmags.net/
http://worldmags.net/

Over and Out

Harris’s $4.75 billion acquisition of Exelis
finishes the former ITT spinoff’s journey

Michael Bruno Washington

lion acquisition of Exelis by Harris

could instantly create one of the
largest aerospace, aviation and de-
fense providers in the West outside of
the “primes.”

Ultimately, the Feb. 6 deal may also
come to be revered as a masterstroke
in business deal-making, due to the
timing of still-low interest rates and
defense budget stability, as well as cor-
porate compatibility and international
growth potential. When Exelis becomes
a subsidiary of Harris, the combination
equates to a technology, communica-
tions and services
giant across a wider
field of local and na-
tional government
customers world-
wide, plus some com-
mercial clients.

Still, for employ-
ees, bondholders and
others, it could get
worse before it gets
better. For starters,
Melbourne, Florida-
based Harris expects
to save $130-150 mil-
lion in streamlining
cuts, including work-
force reductions and
possibly moving its headquarters.

Harris’s corporate credit rating also
takes a hit, as the deal is funded mostly
with debt, according to Standard &
Poor’s Ratings Services and Moody’s
Investors Service. And Exelis carries
almost $2 billion in underfunded pen-
sion liabilities, which could compete for
Harris’s future cash flow allocations.

But executives on both sides see all
of it as manageable, and if so, the deal
could be one for A&D history books.
At more than $8 billion in combined
annual revenue, the new Harris would
rank behind the six traditional U.S. de-
fense primes and only L-3 Communica-
tions in the middle tier, according to a
comparison of regulatory filings. The
deal also caps a four-year journey for
McLean, Virginia-based Exelis, which
was born of a spinoff from I'TT, and last

I fit closes as expected, the $4.75 bil-
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year spun off a major portion of its own
business, now called Vectrus.

“This transaction provides imme-
diate value to Exelis shareholders as
well as long-term upside potential
from the equity ownership stake in
Harris,” Exelis CEO and President
David Melcher says.

“This is a highly strategic and com-
pelling combination that generates
significant value for our customers,”
echoes Harris Chairman and CEO Bill
Brown.

Analysts see the logic. “Once in-
tegrated, the combination of Harris

DENVER INTERNATIONAL AIRPORT

Exelis’s airport operations systems—
used by Denver International Airport
and others—are among many com-
plementary offerings the companies
will share as part of Harris.

and Exelis provides the new company
stronger positions in military commu-
nications, space payloads and sensors
and information systems, particularly
for air traffic control,” says Byron Cal-
lan of Capital Alpha Partners. The
combined entity could develop new
electronic warfare products as well.
“Given the defense electronics na-
ture of both companies (and duplicate
overhead) we expect this deal will have
plenty of synergistic attributes,” says
Steven Cahall of RBC Capital Markets.
Those include combining radio fre-
quency and electro-optical solutions

for intelligence and reconnaissance,
Exelis’s in-orbit sensors with Harris’s
ground-based space network, FAA
Next Generation air traffic manage-
ment work, and tactical radios, all ar-
eas in which both companies are well
established.

An information technology and
services company, Exelis moved in
2014 to focus on the U.S. Air Force,
FAA and NASA while turning away
from the U.S. Army and the years of
land-warfare-oriented business that
drove its growth starting under ITT
(AW&ST, Oct. 6, 2014, p. 35). Exelis
has been involved on every GPS sat-
ellite going back to when it was part
of I'TT, although it suffered a bruised
reputation two years ago from a delay
in delivering GPS I1I. At the same time,
Melcher has pressed to build up inter-
national business, in part by trying to
find overseas opportunities and match
them with prime partners it knew well.

Harris, a communications and IT
company serving government and
commercial markets in more than 125
countries, also has moved away from
ground-focused radio work that was
lucrative during the wars in Iraq and
Afghanistan. In particular, Brown has
emphasized research and develop-
ment spending that exponentially ex-
ceeds the industry average (AW&ST,
June 11, 2014, p. 48).

Together, the merged companies
will have roughly 23,000 employees,
including about 9,000 engineers and
scientists. Annual pre-tax earnings are
estimated at $1.8 billion. About 10,000
employees, including 3,000 engineers
and scientists, and $3.25 billion in rev-
enue will come from Exelis.

For Harris, Exelis will “balance” the
revenue stream by boosting Air Force,
Marine Corps and Navy work, as well
as international sales. As for pension li-
abilities, executives note that new U.S.
laws have lowered and spread funding
requirements, pushing them forward
so that rising interest rates in the fu-
ture could make them smaller and re-
quire less overall cash.

The deal is expected to close in June
but first requires Exelis shareholder
approval, as well as the customary
regulatory approvals. But analysts see
all of that coming.

Says RBC’s Cahall, “With the De-
fense Department budget backdrop
improving, this is exactly the sort of
deal we have thought logical in defense
mergers and acquisitions.” @
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|_SPACE |
Costly Lessons

Shuttle experience on reusability,
survivability guides commercial crew

Frank Morring, Jr. Washington

ost of the companies building next-generation com-
mercial spaceflight vehicles to carry humans to

space are drawing on the rich and sometimes sen-
sitive database generated by NASA’s 30-year history flying
the space shuttle, with the expectation it will help them save
money and lives as they build reusable spacecraft for a mar-
ketplace in low Earth orbit and beyond.

All of the engineering teams developing human-space-
flight vehicles except the one at Blue Origin have discussed
forensic evidence on crew survivability garnered from the
Columbia accident investigation, according to one of the

NASA

physician/astronauts who studied exactly what killed the
orbiter’s seven crewmembers.

Lessons from that 2003 accident, the loss of Challenger in
1986, and from flying and reflying the space shuttle through
all 135 of its missions can help those developing new reusable
spacecraft avoid some of the mistakes of their predecessors
when they designed the orbital spaceplane in the 1970s, says
an experienced shuttle mission director and program man-
ager who is helping apply them to the new vehicles.

“Pay me now or pay me later,” says Wayne Hale, now direc-
tor of human spaceflight at Special Aerospace Services, a
Boulder, Colorado, engineering consultancy. “You can skimp
on the tests up front. You can skimp on what it needs to be to
make that first flight certification, to make a design that will
get you off the ground the first time, at a lower cost, maybe,
and then pay for it over the life of your vehicle. If you want to
use it twice, you can maybe get away with it. If you want to
use it 10 times, you can wind up costing yourself a lot more.”

There is no way the Columbia crew could have survived the
breakup of their orbiter after it lost its left wing to a crack in
the thermal protection system caused by falling foam debris
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on ascent two weeks earlier. But careful forensic analysis
after the catastrophe revealed “survival gaps” in cabin and
crew-equipment designs that could give space travelers a bet-
ter chance in future accidents if they are fixed, according to
Dr. Michael Barratt, a flight surgeon/astronaut in the NASA
Human Research Program Office.

“This is really the only source of high-altitude hypersonic
breakup information we have with regard to human response
to it,” Barratt says. “It’s incredibly valuable, and it’s obviously
information that came to us as a very high price, and some-
thing we are obligated to process.”

The data show all but one of the crewmembers died of
blunt-force trauma. Their shoulder harnesses did not lock as
the failing shuttle spun slowly in the thin upper atmosphere,
and they suffered head injuries inside the non-conformal
helmets, suggesting redesigns of both the crew safety con-
straints and helmets.

None of the crewmembers was able to close a helmet visor.
The cabin decompression killed one of them outright, and the
rest lost consciousness, which led to a requirement that crews
on the remaining shuttle flights practice sealing their suits,
Barratt told the annual FAA Commercial Space Transporta-
tion Conference here Feb. 5.

The forensic results of the Columbia accident investiga-
tion are contained in a NASA publication—“Loss of Signal:
Aeromedical Lessons Learned from the STS-107 Columbia
Space Shuttle Mishap”—released last year. That material has

Space shuttle main engines were designed to be reused,
but they had to be pulled after each flight for inspection.

formed the basis for ongoing discussions between the agency
and the teams developing new human spacecraft. Blue Origin
has yet to engage in the process because “we just haven’t had
the opportunity,” Barratt says.

In a separate presentation to the FAA conference, Hale
described a number of unanticipated engineering difficul-
ties in reflight preparations for the shuttle, which was origi-
nally intended as a low-maintenance “space truck” able to
operate with rapid turnaround times. Cabin windows, for
example, regularly returned to Earth pitted by small mi-
crometeoroid and orbital debris (MMOD) strikes. Shuttle-
processing engineers eventually concluded it was easier to
replace the 2-in.-thick windows, which also played a thermal
protection role, after each flight than to find and polish out
the tiny MMOD craters.

Similarly, reusing the space shuttle main engines involved
alot more work than expected, because they needed internal
borescope inspections after each use.

“You couldn’t get access while the engines are installed on the
orbiter, so we came to a requirement to pull the engines off every
flight, which is not a small job,” says Hale. “You have to take off
a bunch of stuff to get to the engines, and once you’ve got the
engines open . . . we had a lot of engineering creep, and a lot of
things that were good things to do, we did. Because, why not?”

The result, he says, was more than 5000 man-hours per
flight spent in the aft compartment where the main engines
operated, only about one quarter of which involved the in-
spections and other mandatory tests.

“Early in your design process, you need to understand your
vehicle environments very well,” Hale adds, suggesting “the
story’s not completely told” on whether shuttle lessons will
be usefully applied to the new vehicles. ®
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COMMERCIAL AVIATION

Stepwise Safety

ICAO takes small steps first as it
navigates path to global tracking

John Croft Montreal

purred in large part by two disasters in 2014—the disap-
pearance of Malaysia Airlines Flight 370 in March and

the shootdown of the carrier’s Flight 17 (MHI17) in July—
the member-states of the International Civil Aviation Organiza-
tion (ICAO) have agreed with few exceptions to implement a
comprehensive suite of global tracking and conflict-zone warn-
ings over time but to take interim steps almost immediately.

In response to the MH17 shootdown, the conference of 118
states and 34 observer organizations meeting for a High-Level
Safety Conference in Montreal during the first week of Febru-
ary decided to launch “without delay” a “simple centralized
web-based repository” of threat and safety information to help
air navigation service providers and airlines assess destination
and overflight risks in conflict zones. Eurocontrol developed
an early prototype of the system, but ICAO will operate the
first implementation.

The Dutch safety board has not released its final report on the
MHI7 crash, only confirming in a preliminary report an external
explosion, widely believed to have been caused by a long-range
surface-to-air missile (SAM) fired by Russian separatists, that

Delegations from 118 countries gathered in Montreal the
first week of February to debate aviation safety issues.

destroyed the Boeing 777-200ER in cruise at 33,000 ft. over
eastern Ukraine. The downing took place in an active military
conflict zone, but high-altitude air routes over it remained open.
In the aftermath, ICAO formed the Task Force on Risks
to Aviation in Conflict Zones (TF-RCZ) to study concepts for
sharing risk data and create guidance for developing risk as-
sessments that states can use to decide when to issue warnings
or close airspace. Estimated to cost as much as $2.5 million per
year to operate, the web portal will be operated by ICAO and
draw upon input from all member-states. Only certain users
will be able to add data, and ICAO says it will not be respon-
sible for information from anonymous sources.
Threat-assessment best practices came from ICAQO’s
Aviation Security Panel Working Group on Threat and Risk
(WGTR) and input from 21 member-states. Risk factors to
consider appear to mimic the MH17 scenario:
® ] ocal presence of SAMs.
® An area of armed conflict.
® Military or unmanned aircraft being used in a combat role.
® Aircraft being used to transport ground troops or military
equipment.
® “Poorly trained or inexperienced personnel” operating the
SAMs.
® A lack of “effective” air traffic management caused by the
state responsible for that airspace not having full control of
its own territory.
® Routing that passes over or close to assets of “high stra-
tegic importance.”
Despite the impact of the MHI17 disaster, the WGTR consid-
ers the potential for intentional and unintentional long-range

AviationWeek.com/awst

SAM attacks to be of low risk, despite 70 states having the
weapons and others wanting them.

“The WGTR would assess the current risk from intentional
attack as low, primarily due to the fact that where intent may
exist, there is currently no evidence of capability in terms of
hardware and trained personnel,” says the group. While past
events suggest a higher risk from unintentional attacks, in
particular confusing a military target with a civilian aircraft,
the group says such events are also rare and of low risk.

Russia expressed concern that legal assessments should
be made regarding provisions that would penalize a state for
not providing information, suggesting the concept should be
approved at the next ICAO Assembly in 2016. The ICAO Sec-
retariat disagreed, however, saying the “overwhelming major-
ity agreed that these issues could be addressed as they arise
during the implementation process.”

Nearly one year after the disappearance of MH370, with no
end in sight to the search for the aircraft, the ICAO members
agreed to finalize plans for a Global Aeronautical Distress and
Safety System (Gadss) while “strongly encouraging” airlines
to voluntarily begin flight-tracking their aircraft with updates
every 15 min. when in oceanic or remote regions. With 15-min.
updates, typically provided through Automatic Dependent
Surveillance-Contract (ADS-C) transmissions via ACARS over

JOHN CROFT/AW&ST

satellite links, the time to activate search-and-rescue services
will be reduced to 44 min. from 89 min. today, according to ICAO.

A fully functional Gadss, likely available on new aircraft be-
yond 2021, is expected to include:
® Normal tracking updates every 15 min. sent to an airline’s
operational control center.
® An autonomous distress-tracking mode that transmits posi-
tion, time and identification updates at 1-min. intervals, acti-
vated automatically or by the crew or ground when certain
attitude or system health issues occur.
® An improved method for recovering flight data and cockpit
voice recorders.

ICAO is proposing that the distress-tracking mode be stan-
dard on new aircraft built after 2021 and that automatic de-
ployable flight recorders (AFDR) be installed on new aircraft
from 2019. As an alternative to ADFRs, airlines could use a
different form of data recovery, possibly data-streaming before
a crash, as an option on all aircraft from 2016.

To improve its guidance to airlines, by August ICAO plans
to complete a multinational test of operator flight monitoring,
air traffic services, search-and-rescue and civil and military
cooperation. ®
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Very Chinese

China Airlines gears up for North
American business growth

Bradley Perrett Taipei, Taiwan

wants access to transfer traffic from mainland China.
While rivals such as Korean Air can pick up passengers
from China and transfer them to onward flights, especially
to North America, Beijing is withholding that right from

P robably more than anything, Taiwan’s China Airlines

CHINA AIRLINES

Fueling Growth |

Widebodies drive most of
Middle East MRO expansion

Lee Ann Shay Dubai

pair and overhaul (MRO) market is growing at a faster

rate than the global average, and the majority of those
expenditures are being driven by widebody aircraft. Glob-
ally, widebodies account for 18% of the in-service fleet, but
in the Middle East that percentage surges to 50%, according
to Aviation Week fleet data.

During the next decade, expect Middle East operators to
accept 1,900 new aircraft—with the Boeing 777-8 and -9 the
highest percentage types—12%, the fleet data show.

Besides widebody dominance in the region, the fleet
will have a low replacement factor. The global average
aircraft replacement factor is forecast to be 44%, accord-
ing to Brian Kough, Aviation Week director of forecasts
and analysis, but the Middle East fleet retirement rate is
expected to be only 21% over the next decade. This rate
has an impact on MRO expenses. Airlines in the Middle
East will spend $4.6 billion on MRO in 2015, according to
Aviation Week forecasts. Engine expenses account for

The Middle East commercial aviation maintenance, re-
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Taiwanese carriers, even though it views them as Chinese.

Transfer traffic is one of the economic carrots that China
dangles in front of Taiwan as a reward offered for the island
nation moving politically closer to the mainland. No one out-
side of the Chinese government knows when the aviation
policy will change, but China Airlines is getting ready.

The Skyteam alliance member is concentrating on south-
ern and eastern China as it builds up the services across the
Taiwan Strait that have been allowed since 2008, says Chair-
man H.H. Sun. When and if the transfer rights are granted,
the China Airlines brand should be well-established in the
cities that it can best serve. Since the island is off the south-
east coast of the mainland and routes to North America from
East Asia head northeasterly, Taiwanese carriers are poorly
placed for carrying passengers from northern China.

Obtaining the transfer rights is taking longer than expected,
says Sun. Taiwan’s opposition party, wary of closer relations
with the mainland, won local elections in November. That fol-
lowed student protests earlier in 2014 that stalled a trade deal
with the mainland. Beijing cannot have been pleased.

China Airlines’ fleet plan shows it cannot afford to bet
heavily on the transfer rights becoming available at any
particular time. The 10 Boeing 777-300ERs and 14 Airbus
A350-900s that the carrier has ordered are enough to replace
13 Boeing 747-400s and six Airbus 340-300s and add capacity
for normal growth. Four of those 777s are in service.

A challenge will be the density of Skyteam members in the
region. China Eastern Airlines, China Southern Airlines and
Korean Air are also members and therefore compete for pas-

China Airlines is fitting its 777-300ERs with features,
including this bar, that suit traditional Chinese tastes.

41%, followed by components at 22%.

ICF International also predicts the Middle East MRO mar-
ket at $4.6 billion this year but pegs it to grow 6.7% per annum
to $8.8 billion in 10 years, compared to $8.7 billion in Aviation
Week’s data. ICF Principal Richard Brown says 76% of that
$4.6 billion will be spending for widebody aircraft, with nar-
rowbodies representing 19%.

Four carriers—Emirates (29%), Qatar Airways (15%),
Etihad Airways (15%) and Saudi Arabian Airlines (8%)—
account for two-thirds, or about $3 billion, of Middle East
MRO expenses, says Brown. Those airlines all have in-house
maintenance capabilities, which helps explain why 76% of
heavy airframe MRO is performed within the region. Of that,
81% is conducted in-house, “which means the opportunity
for third-party suppliers targeting Middle East airframe and
modifications is relatively small,” says Brown.

The pool of independents shrank last year when Abu Dhabi
Aircraft Technologies (ADAT) became Etihad Airways En-
gineering after the airline purchased ADAT’s airframe and
component assets in May from Mubadala. Mubadala retained
ADAT’s engine capabilities and is aligning them with its plans
to produce engine parts in Al Ain for General Electric and
Rolls-Royce. Expect Etihad to continue offering third-party
MRO services from its facilities in Abu Dhabi.

Emirates, the largest airline in the region, with 233 wide-
bodies—and the most expansive engineering group besides—
offers some third-party maintenance services through Emir-
ates Engineering. It completes most MRO in-house and
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Safety Zone

U.S. Army applies holistic
engineering to armored
vehicle design

dvances have been made in designing
vehicles to withstand blasts from impro-
vised explosive devices (IEDs) and mines,
mostly through use of heavy armor and blast-
deflecting underbodies (think MRAP). But now
the U.S. Army is focusing on system engineering
of armored vehicles that incorporates multiple
techniques to resist the blast of a roadside bomb
and provide maximum protection to occupants.

The goal of the Occupant Centric Platform (OCP) pro-
gram undertaken by Tardec, the Army’s Tank Automotive
Research, Development and Engineering Center in Warren,
Michigan, is no occupant injuries from IEDs and mines—
even in a resulting crash or rollover. Tardec seeks to achieve
this with a vehicle that incorporates protective and ergo-
nomic design features.

The initial test vehicle, called Camel (Concept for Ad-
vanced Military Explosion-mitigating Land demonstrator),
is a 60,000-1b., eight-wheel design that transports 11—two
crewmembers and nine soldiers. Camel has at least a dozen
design features that are geared as much toward soldier com-
fort and protection as operational performance.

The interior is sized for 90% of the 2015 soldier population,
as determined by the Army’s Natick (Massachusetts) Soldier
Research, Development and Engineering Center. Angled, en-
ergy-absorbing seats are designed to reduce spinal injuries
in a blast. There are designated stowage spaces for soldiers’
weapons and equipment, all of which are restrained by belts
and straps, and cameras transmit 360-deg. video images from
outside onto multiple interior screens. The interior can be
reconfigured to create space for injured troops in stretchers.

The vehicle has a low center of gravity and wide track
to reduce the potential for rollover. A U-shaped underbody
with a deflector shield channels shock waves from a blast
away from the hull and interior. Stainless steel tension rods
support the floor, which will absorb energy from a blast, thus
mitigating its effect on soldiers’ feet and ankles. The floor is
also decoupled from the hull as an added safety measure,
and the vehicle’s independent suspension has 14 in. of travel.

There are no gas or brake pedals in the driver’s area—hand
controls are used instead. Eliminating pedals removes a point
of entry for blast pressure, protects a driver’s feet and legs
and allows for the installation of a seamless underbelly.

In performance, the powertrain has a 100-kw integrated
starter-generator that automatically shuts off the engine
to save fuel when the vehicle stops, and restarts immedi-
ately when the driver activates the accelerator. A 24-speed
automatic transmission developed by SAPA Transmission
Inc. of Fort Lauderdale, Florida, is used. (SAPA received a
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The Camel armored vehicle interior is designed for
occupant comfort and safety.

$7.8 million contract from the Army in 2010 for a four-year
development program aimed at producing an electrically
controlled, fuel-efficient powertrain that runs on a wide
range of fuels and fuel mixtures.) Advanced lithium-ion 6T
batteries provide twice as much power density as a conven-
tional lead-acid battery.

The Camel version is undergoing tests, including live fire,
that are designed to qualify its safety, comfort and blast
resistance. ®

—Pat Toensmeier

Autodidacts

Robots are learning tasks
by watching ‘how-to’ videos

aintenance and repair and logistics could in the not-
too-distant future be among tasks completed by cog-

nitive robots, which would learn them by watching
instructional videos and teach this information to other robots.
This is some of the thinking inspired by recent develop-
ments from a robotic-sensing program established by the U.S.
Defense Advanced Research Projects Agency (Darpa). The
program, called Mathematics of Sensing, Exploitation and
Execution (MSEE), is funding research at the University of
Maryland that allows robots to process “how-to” visual data on
cooking from YouTube and other Internet videos. After view-
ing a video, the robots are able to learn, rapidly and with a high
degree of accuracy, which utensil or other kitchen objects to
pick up and manipulate to accomplish food-preparation tasks.
MSEE began by focusing on sensing. Robots would per-
ceive and understand what is happening in a visual scene,
says Reza Ghanadan, a program manager at Darpa, in a
statement. “We’ve now taken the next step to execution,
where a robot processes visual cues through a manipulation
action-grammar module and translates them into actions.”
The ability to do this from a video is especially challenging,
the Maryland researchers note in a paper they presented
last month at a meeting of the Association for the Advance-
ment of Artificial Intelligence. This is due to the absence of
3-D data for the robot to process and multiple variations in
appearance and occlusions of the hand, as well as differences
in how objects are grasped and manipulated.
“The grasp type is an essential component in the charac-
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terization of manipulation actions,” the researchers write.
Among the techniques to enable robots to learn tasks from
videos is the use of convolutional neural network-based

Yiannis Alolmanos (left) and other researchers at
the University of Maryland teach robots to learn by
watching Internet videos.

recognition modules for grasping and recognizing objects.
Previous efforts to teach robots to accomplish various
tasks used sensors that interpreted surroundings as always
being new rather than apply previously acquired knowledge
to them. Ghanadan says the current methodology “allows
robots to continuously build on previous learning . . . which
could have a huge impact on teaching and training.” The
learning-based approach means robots no longer need pro-
gramming code to learn tasks and can, in fact, acquire knowl-
edge faster, at less cost, and share it among other robots.
“This learning-based approach is a significant step toward
developing technologies that could have benefits in areas
such as military repair and logistics,” Ghanadan says. ®
—Pat Toensmeier

Proof Positive

DNA marking technique confirms
integrity of microcircuits

ounterfeit microcircuits are a major concern in weap-
c ons procurement. The chips, which control targeting

accuracy and other critical parameters, can wreak
havoc if they do not perform to specifications. They can also
be a means of sabotaging weapon systems if covertly sup-
plied by a hostile government through seemingly legitimate
companies.

The U.S. Defense Logistics Agency (DLA) recently started
an anti-counterfeiting initiative at its Land and Maritime
Electronics Product Test Center in Columbus, Ohio. Accord-
ing to a DLA statement, the procedure, called DNA marking,
will validate the authenticity of microcircuits sourced from
industry and, in the process, increase their reliability through
the supply chain.

The test center began applying DNA markings to FSC
(Federal Supply Class) 5962 electronic microcircuits in De-
cember. DLA expects to mark at least 85,000 microcircuits
annually with the technique, which uses special equipment to
insert an undisclosed identifier derived

about the microcircuit’s supplier along with manufacturing
details such as part and lot numbers, when the microcircuit
entered DLA’s supply chain.

This information was often lost when technicians removed
a microcircuit from its packing for installation.

The DNA marking program dates to fiscal 2012 when DLA
issued a Request for Information on the technology and its
application. Despite the anti-counterfeiting benefits it pro-
vides, many suppliers did not initially want to add a DNA
marking step even though DLA offered to reimburse them
for the cost. However, as counterfeiters of microcircuits—and
other defense supplies—have become more sophisticated in
recent years, the adoption of such a program was a matter
of when, not if.

DLA is using a DNA material for the process called Sig-
Nature, which was developed by Applied DNA Sciences of
Stony Brook, New York. DLA conducted an 18-month R&D
project with leading defense contractors to test the integ-
rity of the material and the marking process. The marking
reportedly resisted all attempts to defeat it on a variety of
surfaces—ceramic, glass, gold, plastics and some metals. Ini-
tial tests successfully marked 14,000 parts at a U.S. original
component manufacturer’s facility, and more than 350,000
parts at a major offshore fabrication site. ®

—Pat Toensmeier

from botanical DNA on the surface of a
microcircuit to validate its authenticity.

The DNA molecule in use is report-
edly robust and will survive the life of
the microcircuit. DLA says it cannot
be replicated, reengineered or digi-
tally copied. Personnel use hand-held
scanners to detect the identifier, and
special forensic tests will reveal data

A U.S. Marine Corps M1A1 Abrams
tank fires a 120-mm. round. The
DLA seeks to assure the integrity
of microcircuits in this and other
weapons with a special DNA —_——
marking technique.
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Life-or-Death Gaming  SpeedNews

Video game trains sailors

in anti-missile defense tactics

ismounted soldiers and marines
Dhave long used video game sim-

ulations to practice or refine
combat skills. The U.S. Navy is going
the same route, employing a video
game called Strike Group Defender: The
Missile Matrix, to train sailors in how
to effectively confront and neutralize
anti-ship missiles.

Thirty units of the collaborative
video game have been released to the
fleet to train and evaluate specialists in
surface electronic warfare (EW).

The game was developed by the Of-
fice of Naval Research (ONR) and by
the Massachusetts Institute of Technol-
ogy’s Lincoln Laboratory, along with
Metateq Inc. of Alexan-
dria, Virginia, which de-
signs, develops and pro-
duces immersive media
for training among other
products, and software
specialist PipeWorks Stu-
dio of Eugene, Oregon.

According to a Lincoln
Laboratory statement,
the objective of the game
is to immerse players in a
simulated threat environ-
ment that exposes them to defense tac-
tics against cruise missiles. “Although
players can choose to intercept the mis-
siles or to deploy decoys to divert the
missiles from their targets,” the state-
ment explains, “the game is designed
to promote the effective use of decoys.”

Players, in fact, win rewards when
their use of decoys diverts enemy mis-
siles from ships.

With the electromagnetic spectrum
now accepted by the Navy as a true
battle domain, service leaders such as
Chief of Naval Operations Jonathan
Greenert want to “[improve] the abil-
ity of forces to detect and defeat ad-
versary radars and anti-ship missiles,”
ONR reports. Strike Group Defender is
one aspect of this training, and is being
upgraded on an ongoing basis by ONR
and the Naval Postgraduate School,
based on data from sailors who train
with the game and the logs they keep.

The game dates to 2013 when an
initial version called Red Team/Blue
Team simulation was demonstrated at

U.S. NAVY
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the Air and Missile Defense Technol-
ogy Workshop at Lincoln Laboratory.
As conceived, Red Team adversaries
would seek to develop missile attack
strategies to destroy Blue Team ships.
The Blue Team in turn worked out
counterstrategies focused on decoys.
The manager of PMR-51, which
oversees ONR’s integrated air and
missile defense science and technol-
ogy and transition work, grasped the
value of the game as a training tool
for EW officers, strike group planners
and tactical action officers, notably in
coordinating a hard-kill (firepower)
or soft-kill (decoys) response to en-
emy missiles and understanding the

A Rolling Air Missile is fired from
the USS Theodore Roosevelt. The
Navy is using a video game to help
teach surface warfare personnel
how to counter anti-ship missile
threats with firepower or decoys.

advantages and tradeoffs of each.

The software displays different
threat scenarios for players, all in high-
quality visuals. In some scenarios play-
ers have 20 sec. or less to respond to
incoming missiles. Team play report-
edly improves collaboration skills, and
the exposure to different threat envi-
ronments gives novices a rapid intro-
duction to threat assessment, tactics
and decision-making.

Strike Group Defender is so well de-
signed that it won an award as the best
serious game entered by a government
organization from a panel of interna-
tional judges at the Interservice/In-
dustry Training, Simulation and Edu-
cation Conference last December. @

—Pat Toensmeier
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Plunging oil revenues are not slowing
Middle East defense spending

Pat Toensmeier New York, Francis Tusa London

and Christina Mackenzie Paris

he precipitous decline of oil prices over the past seven

months is affecting key sectors of the global economy, with

markets seeing big winners (consumers, manufacturers,
oil importers) and big losers (oil producers and exporters).

Since June 2014, the benchmark
price of Brent crude has fallen 57%, to
$49 per barrel on Jan. 23, from $115, the
lowest level in almost six years. With
no declines in production planned by
OPEC, some forecasters predict prices
reaching $39 per barrel by July before
rising to around $65 toward the end
of the year.

Among regions hit hardest by the
free fall of oil prices is the Middle East,
where many countries rely heavily on
oil revenue for programs ranging from
infrastructure to defense procure-
ment. Whatever cutbacks might re-
sult from lower oil revenues, however,
indications are that Middle Eastern
defense budgets will not take a hit, at
least not immediately.

This is the consensus of experts who
cite several reasons for this outlook.
® The biggest purchasers of military
equipment in the Middle East, the
United Arab Emirates (UAE) and
Saudi Arabia, are well into major pro-
curement programs for air, land and
sea that make little sense to cancel or
curtail.
® The UAE and Saudi Arabia have
amassed sizable foreign exchange
reserves that allow them to maintain
high levels of defense spending despite
plunging oil prices. Saudi Arabia is be-
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lieved to have $750 billion of reserves.
® The rise of the Islamic State, ongo-
ing threats from Al Qaeda in the Ara-
bian Peninsula, concerns about Iran’s
regional and nuclear ambitions, and
instability in Syria, Iraq and Yemen
create a combustible environment
that requires a high level of military
deterrence. Also a factor, at least for
the short term, is the death on Jan. 23
of Saudi King Abdullah, and the poten-
tial this may create for challenges to
the kingdom.

@ This is a good time to continue or ac-
celerate some procurement programs.
The decline in value of the euro, to
$1.15 as of Feb. 3 from $1.37 in Decem-
ber 2013, makes military equipment
sourced from European countries
much less expensive.

“Military procurement and capa-
bilities are high priorities for Middle
East countries,” says Pieter Weze-
man, senior researcher for the arms
and military expenditure program at
the Stockholm International Peace
Research Institute (Sipri). This is re-
flected in the high level of spending
as a percentage of GDP in countries
such as Saudi Arabia (9.3% in 2013)
and the UAE (4.7% in 2012). “With al-
most all countries in the region facing
armed conflict, the pressure to main-

AVIATION WEEK & SPACE TECHNOLOGY DEFENSE TECHNOLOGY INTERNATIONAL

With $750 billion in cash reserves,
Saudi Arabia can maintain defense
spending despite low oil prices.
Ongoing programs include acquisi-
tion of Eurofighter Typhoons.

tain spending is enormous,” he adds.
From 2009-13, the most recent year
for which Sipri has data, the UAE was
the world’s fourth-largest arms import-
er, and accounting for 22% of deliveries
to the Middle East. Saudi Arabia, the
fifth-largest importer, received 20% of
regional shipments during that period.
Major orders for aerial weapons alone
included 154 new or upgraded F-15SA
fighters from Boeing and 72 Typhoons
from Eurofighter. Since 2009, Saudi
Arabia, the UAE and Bahrain received
or ordered large numbers of guided
bombs, surface-to-surface missiles and
cruise missiles from Western contrac-
tors, mostly in the U.S. and UK.
Total defense expenditures in the
region grew 64% in 2004-13, Sipri re-
ports, from $91.5 billion to $150 billion.
The commitment to defense spending
despite falling oil revenues is notable
when the break-even price for major
buyers is considered. According to one
source, in 2012 that figure ranged from
$55 per barrel for Qatar to $85 for the
UAE and around $87 for Saudi Arabia.
Saudi Arabia has maintained a cur-
rent account surplus of more than 20%
in most of the past 10 years, which, as
noted, built up its cash reserves. (The
country was stung by low oil prices in
the late 1990s.) Deciding in 2008-09 to
undertake a massive defense procure-
ment program worth $25-40 billion, oil
prices ultimately had less to do with
matters than it might seem. Brent oil
peaked at $130 per barrel in mid-2008
then fell to $39 in December of that
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Oil and Budgets Do Not Mix
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year, but the deals, mostly with the
U.S,, progressed over the next three
years. This shows that the price of oil
is only one factor the kingdom consid-
ers in procurement.

More relevant is that after the 2008
price collapse, it was not just Saudi
Arabia that continued buying: The
UAE and Qatar also extended them-
selves for deals worth $15 billion and
$25 billion, respectively, when oil pric-

Source: Defense Analysis

es were low or recovering slowly. Even
as oil prices retreated from the Decem-
ber 2008 trough, defense orders con-
tinued to rise. Qatar and the UAE built
up major cash reserves over the past
decade, and it is likely that these were
behind the 2008-12 spending spree.
In fact, almost all of the Persian
Gulf states increased defense spend-
ing dramatically during this period,
which likely reflected growing fears

Defense spending by Saudi Arabia
and the UAE does not track the
Brent oil benchmark price.

In this analysis of oil prices and
defense budgets from 1997-2011,
spending by both countries rises
even when oil revenues fall.

of Iran acquiring nuclear weapons.

What might also influence what the
Gulf states do in the near term is the
massive backlog in orders for the UAE,
Saudi Arabia and Qatar. Historically,
the Saudis have taken deliveries at
a rate of $6 billion annually, and the
UAE at $2 billion. That means these
countries have a delivery backlog of
potentially nine years and seven years,
respectively.

Low oil prices are likely to have an
effect on some procurement spend-
ing, but because of the cash reserves
of many Gulf states it will not be exten-
sive. If prices remain low or depressed
for some time, though, they could have
an impact in 3-4 years, when the cur-
rent “procurement indigestion” of the
Gulf states ends, and they begin to con-
sider buying more equipment. At that
stage, depleted treasuries are likely
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to temper procurement ambitions.

Meanwhile, the drop in value of the
euro to the U.S. dollar is of significance
to French defense contractors, espe-
cially those whose products are now
much more affordable for countries
with lower oil revenues. Until 2013, the
Rafale and F/A-18 E/F fighters had the
same figure on their price tags except
that one was in euros and the other
dollars, which made the euro price 20-
30% more expensive. As one industry
specialist says: “If the dollar and euro
were on parity then these two aircraft
would cost the same.”

This year’s Middle East defense
budgets will not change, as they were
set before the oil slump. But Patrick
van den Ende, a research fellow at the
Paris-based FRS strategic research
foundation, says the drop will not much
affect the medium term either. “De-
fense budgets have risen 56% across
the region over the past decade, total-
ing $150 billion for the Middle East
and $162 billion if one includes North
Africa,” he notes. Defense budgets in
North Africa rose 10% in 2014; Algeria
accounted for 90% of this increase.

“These oil- and gas-producing coun-

states do in the near term

tries benefited from high oil prices for
years to finance the modernization of
their military infrastructures, equip-
ment and forces,” van den Ende says,
“and they still have important financial
reserves to pay for what they ordered.”

Nicolas Mazzucchi, a geo-economist
and director of Polemos Consulting of
Paris, agrees that “for the moment
there is not likely to be a change in the
way they spend their money,” although
he believes an “enormous hole” will be
made in the budgets of countries such
as Saudi Arabia and Kuwait whose in-
comes depend on oil. But he believes
these countries are banking on the fact
that shale gas extraction will soon be
unprofitable, and former clients such
as the U.S., which had almost stopped
importing oil from the Middle East,
will return.

In addition, a number of Middle

What might influence what Gulf

is the massive backlog of orders
for UAE, Saudi Arabia and Qatar

Eastern countries
have embarked on
partnerships with oth-
er nations to support
their nascent defense
industries and are un-
likely to break these
agreements.

Less easy to measure but possi-
bly even more important to keeping
defense budgets high is the place oc-
cupied by the military in the region.
In the Gulf states, the small and elite
minority native population (12% native
Qataris, 13% native Emiratis) consid-
ers the military as one of the accept-
able professions for themselves, while
governments in Egypt and Algeria are
more prone to buy equipment to keep
senior officers busy and engaged with
the armed forces, and not with running
the country.

Egypt, in fact, could benefit from
low oil prices. Should the country, an
oil importer, increase revenue as a re-
sult of low prices, it would have more
money for procurement. Egypt is in-
terested in a range of equipment, from
fighter aircraft and combat helicopters
to tanks and naval vessels. @
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Staking Claims

Middle East is fertile ground
for local defense industries

Jon Lake London

t a time of increasing tensions
A in the Middle East, many of the

region’s nations are spending
heavily to ensure their security.

As a result, the Gulf is arguably the
world’s most important market for de-
fense exports. Saudi Arabia has been
spending more than 8% of GDP on de-
fense since 2004, and in 2014 it ranked
fourth in defense spending, behind the
U.S., China and Russia. In the United
Arab Emirates (UAE) defense spend-
ing is around 5.6% of GDP, but is fore-
cast to rise to 6.8% by the end of 2017.

Several countries aspire to greater
autonomous military and industrial
capabilities, and Saudi Arabia and
the UAE have declared that self-suf-
ficiency in defense production is their
ultimate aim.

In the Middle East, making defense
industry work more indigenous is a
key goal for many reasons, which dif-
fer from country to country. In the
Gulf Cooperation Council nations,

Saudi Arabia integrated Frenc
Damocles laser designator pods
its Eurofighter Typhoons, the o

indigenization is a means of creating
high-value jobs and diversifying away
from oil, as well as a way of enhanc-
ing national prestige. It also reduces
dependence on U.S. equipment and
avoids restrictions and controls that
have sometimes been imposed by
Washington. In Iran, the development
of indigenous industrial capabilities
has been the only means by which
legacy equipment could be kept op-
erational in the face of U.S. embargoes.

The development of local defense
industries in the UAE and Saudi Ara-
bia is facilitated by sophisticated off-
set programs that accompanied ma-
jor arms deals. These established the
joint-venture enterprises that form the
backbone of both countries’ defense
industries.

One striking example of a successful
company established by offsets is the
Alsalam Aircraft Co. of Saudi Arabia.
Established under the auspices of the
Ministry of Defense and Aviation in

1988, as part of the economic offset
program that accompanied the sup-
ply of E-3A Sentry Airborne Warning
and Control System (AWACS) aircraft,
Alsalam has grown to be a profitable
MRO business. The company has
3,500 employees, more than 55% of
them Saudi nationals, and repairs,
overhauls and upgrades military and
civil aircraft, including those originally
supplied by Boeing, but also BAE air-
craft such as the Hawk and Tornado,
and Sikorsky helicopters.

The company carries out VIP com-
pletions and some manufacturing and
assembly—it has manufactured new
canopies for the BAE Hawk, was ex-
pected to play a role in Eurofighter
Typhoon final assembly (when this
was still scheduled to take place in the
kingdom) and is manufacturing 70
wing sets for the upgrade element of
the ongoing F-15SA program.

Together with AEC (Aircraft Acces-
sories and Components Co.), Middle
East Propulsion Co., and International
Systems Engineering Co., Alsalam is
part of an advanced aerospace indus-
trial complex in Saudi Arabia.

Saudi Arabia has created a num-
ber of bodies to provide an institu-
tional framework for encouraging
the growth of an indigenous defense
industry. On July 2, 2013, the Saudi
Council of Ministers approved a law
regulating the General Organization
for Military Industries.

Saudi industry has started to pro-
duce indigenous designs. The Abdal-
lah Al Faris Co. for Heavy Industries
builds the eight-wheeled Al-Fahd Ar-
mored Personnel Carrier and Armored
Fighting and Reconnaissance Vehicle
variants, while the Prince Sultan Ad-
vanced Technologies Research Insti-
tute and the King Abdulaziz City for
Science & Technology are working on
unmanned aircraft projects, the latter
probably in collaboration with South
Africa’s Denel.

Abu Dhabi’s defense industry has
even more players than Saudi Arabia,
many funded by government-backed
Mubadala Development, a strategic
investment company tasked with di-
versifying and transforming the na-
tion’s economy across multiple sec-
tors including aerospace and defense.
Mubadala has a majority interest in
Piaggio Aerospace and SR Technics,
and owns 40% of Abu Dhabi Ship
Building (ADSB). The shipbuilder, cre-
ated in 1996, is responsible for the UAE
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navy’s six-ship Baynunah corvette pro-
gram, the largest and most ambitious
shipbuilding project in the Gulf. The
corvettes are of French design, but
ADSB is also building 12 Ghannatha-
class missile patrol boats, which have
been indigenously developed, although
adapted from a Swedish design.
Mubadala also entered a joint venture
with Sikorsky and Lockheed Martin to
create the Advanced Military Mainte-
nance, Repair and Overhaul Center,
and teamed with Abu Dhabi Airports
Co. to build an aerospace cluster at
Zayed Military City, also home to the

industrial park built by Tawazun, Abu
Dhabi’s state-owned defense company.

Tawazun has a number of divisions,
including Burkan Munitions Systems,
established in 2007 as a joint venture
between Tawazun and Al Jaber Land
Systems, which has since been taken
under the Tawazun umbrella as Jobar-
ia Defense Systems. Jobaria is respon-
sible for the Multiple Cradle Launcher
first displayed at IDEX in 2013. This
is a modern rocket system capable of
firing 240 unguided artillery rockets
within 2 min., with a crew of three.

Tawazun acquired small arms and
ammunition manufacturer Adcom
Manufacturing in 2007, renaming
it Caracal Light Ammunition, while
Nimr Automotive is Tawazun’s defense
vehicle manufacturing subsidiary, re-
sponsible for Nimr, the UAE’s first in-
digenous armored vehicle.

Tawazun Dynamics, a joint venture
between Tawazun and South Africa-
based Denel Dynamics, is responsible
for the Al-Tariq family of strap-on GPS/
INS bomb-guidance systems, which
have been integrated in the UAE air
force fleet of Mirage 2000-9 fighter-
bombers.

Another Tawazun subsidiary is
Abu Dhabi Autonomous Systems In-
vestments, which has produced the
Al Sabr autonomous aerial vehicle for
the UAE. Based on the Schiebel S-100
Camcopter, Al Sabr is the result of an
Austro-Emirati joint venture.

Tawazun Precision Industries is
manufacturing an aluminum rear fu-
selage V-frame for the Eurofighter Ty-
phoon, as well as components for the
MBDA Marte anti-ship missile and
Rheinmetall’s Oerlikon Skyshield air-
defense system.

Unmanned aerial vehicles (UAV) of-

fer developing nations an opportunity
for indigenization, requiring less in-
vestment, expertise and infrastructure
than manned military aircraft.

Created in the late 1980s by Emirati
national Ali Al Daheri, Adcom Systems
produces air traffic control radar sys-
tems and advanced communication sys-
tems, and pioneered the design, devel-
opment and production of unmanned
systems in the UAE. Adcom produced
thousands of target drones for the UAE
armed forces and 12 export customers,
and has turned to the development of
larger and more sophisticated recon-
naissance UAVs and armed unmanned
combat aerial vehicles. Adcom is re-
portedly in final talks to supply Russia
with two of its new United 40 medium-
altitude long-endurance UAVs for test-
ing and evaluation.

Jordan’s approach to bulking up
a home-grown defense industry has
been to identify strategic international
partners for specific products or pro-
grams, and get these partners to work
alongside the King Abdullah IT Design
and Development Bureau (KADDB).
This was established in 1999, with the
aim of providing Jordan’s armed forces

with independent scientific and techni-
cal services and a sustainable defense
industrial base. KADDB’s early focus
was on the conversion and upgrade
of military vehicles and land systems,
before moving into the manufacture of
light aircraft, producing the Seabird
Aviation Jordan Seeker SB7L-360
aerial surveillance platform in a joint
venture between KADDB and Seabird
Aviation Australia. KADDB’s projects
also include mini and quadrotor UAVs,
unmanned ground vehicles, mortar,
gun and sighting systems, and the
AC-235 and AC-295 gunship programs,
which are produced in a joint venture
between KADDB and ATK.

In Iran, large numbers of F-5s, F-4s,
F-14s, Agusta-Sikorsky Sea Kings and

The UAE had the confidence to
integrate indigenous weapons on
its Mirage 2000-9s, including the
Black Shaheen cruise missile and Al
Hakim short-range, air-to-surface
standoff weapon (shown).

other types have been overhauled, re-
furbished and returned to service, in
some cases having integrated new and
indigenous weapons.

U.S. weapon systems have been suc-
cessfully copied by Iran, sometimes
with improved performance. Attempts
to build unlicensed copies and deriva-
tives of U.S. aircraft types have been
less successful, with few of the designs
built in any numbers. Recent military
programs including an indigenous
fighter and a claimed copy of the U.S.
RQ-170 UAV have made little progress.

More significant, Iran Aircraft Man-
ufacturing Industrial Co. is assembling
a license-built version of the Antonov
An-140, known as the IrAn-140 Faraz,
from knockdown Kkits supplied by the
Ukrainian company. Maritime patrol
and military transport versions are
expected.

Since 1992, Iran has manufactured
a range of equipment, including UAVs,
surface- and air-launched cruise mis-
siles, short- and medium-range ballis-
tic surface-to-surface missiles, anti-
tank, air-to-surface and surface-to-air
missiles, as well as tanks, armored
personnel carriers, artillery and
rocket systems, small arms and ra-
dar systems. The nation built several
frigates (reverse-engineered copies of
ships in service), as well as a number
of smaller inshore patrol vessels and
fast-attack craft. ®
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Cutbacks and export restrictions
send German contractors reeling

Francis Tusa London

from top of the heap to deep in the dumps.

In mid-2014, Germany was supposedly among the top
global defense exporters (although the data is far less clear).
By late 2014, key contractors announced their faith in the
German defense market was so tenuous they were pulling
out or scaling back. In some cases, this means withdrawals.

Airbus CEO Tom
Enders last year at-
tacked the low level of
German defense spend-
ing, sclerotic procure-
ment systems and tightened export regulations that are killing
araft of contracts. He backed up his criticism by announcing
that Airbus will sell its Professional Mobile Radio business
and stake in Atlas Elektronik, and may move production of
military/police helicopters to France, all signs of a lack of
confidence in the German defense market. At the same time,
Rheinmetall reported it was finding the climate in Germany
tough, and was seeing defense exports stymied on many levels.

The signs of a mass exodus from the
defense market are also apparent in
Thyssen Krupp’s moves to sell its naval
business, Thyssen Krupp Marine Sys-
tems (TKMS). TKMS is known for the
Meko corvette/frigate class, which has
sold 60 ships since 1990, 25 of which
were built in German yards. The TKMS
submarine division sold 45-plus conven-
tionally powered SSK submarines dur-
ing the same period, making it the world
leader in SSKs, the company says.

Why, many wonder, would Thyssen sell what seems to be a
profitable and highly regarded business? The answer: TKMS
faces the same problem as Airbus—a stagnant German de-
fense budget. Although TKMS has benefited from lucrative
domestic orders—the U-212 SSK and F-124/125 frigate and
K-130 corvette programs have generated up to $9.25 billion
since 1990—these are ending. Having had a focused German
naval shipbuilding program for the last 20 years, there will
likely be no new warship developments for at least a decade.

If exports were lucrative, there should be enough to keep

In just six months Germany’s defense industry has gone

New export restrictions
limit the sale of German-made
weapons and components.

MORITZ KOSINSKY

Defense cutbacks are making
the German market unappealing
to many contractors.

Thyssen interested in the naval busi-
ness. However, with few exceptions
TKMS has been far more domestically
focused over the past decade. Export
orders for Meko-class ships have been
less frequent, and even license-built
ships have sold at far lower rates than
in the 1980s and 1990s.
The submarine business would seem
more positive. South Korea is building a
Hek  class of U-214-based SSKs, after all, and
Turkey and Singapore specified the design. And there are other
prospects in Asia-Pacific, possibly including Australia. But if this
were enough to make TKMS an attractive business, Thyssen
would retain it. Talks about divesting the naval business con-
tinue, which indicates decision-makers believe it is better to sell
the division in the face of stagnant German defense spending, a
tough export market and increasingly tight export restrictions.
It is this last concern that seems to be tipping the balance in
favor of divestment or withdrawal for many companies. Export

regulations are being promoted by Sigmar Gabriel, vice chan-
cellor and minister for economic affairs and energy. As leader
of the left-of-center Social Democratic Party, he has a narrow
view of what should be exportable when it comes to defense
materiel. He has introduced tougher tests of “acceptability” for
exports, which include police sales as well as defense.

German defense companies complain that the new rules
make many exports nearly
impossible. Enders cited
blocking the export of a
“sub-sub-component” to
Uzbekistan. Rheinmetall
was forced to cancel building a military training facility in Rus-
sia. Krauss Maffei Wegmann is seeing highly profitable Leopard
2 tank deals (to Saudi Arabia, the United Arab Emirates and
Qatar) blocked by the same rules. They also have halted sales of
French Nexter-built MRAP-type armored vehicles to a Persian
Gulf state because they use German-made chassis parts. MBDA
had a sale of MMP mid-range, anti-armor missiles blocked be-
cause the firing posts were assembled in Germany. This is also
of concern to France since exports of common products are
governed by the 1970s Schmidt-Debre Accord. Recent permit
refusals by Germany contravene the agreement.

If German defense spending continues to lag and export con-
trols rise, the business climate is likely to worsen for contrac-
tors. And that could see companies continue to downsize. @

Vice Chancellor Sigmar
Gabriel is promoting limits
on German defense exports.
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Dual-Capable

Nuclear deal with Tehran will

not eliminate all threats

Bill Sweetman Washington

energy and surface-to-surface mis-

siles is motivating multiple missile-
defense programs, including most of
Israel’s work, exports of Patriot PAC-3
and Terminal High Altitude Area De-
fense missiles to the Middle East, and
U.S. deployment of elements of the
European Phased Adaptive Approach
missile defense system. The progress
of Iran’s projects, however, remains
under debate and wrapped in secrecy.

The Obama administration has led
efforts by the P5+1 group (U.S., Rus-

I ran’s linked development of nuclear

sia, China, France and Britain—the
permanent members of the United Na-
tions Security Council—plus Germany)
to negotiate agreements that confine
Iran’s nuclear program to civil uses
and provide assurance against covert
or overt breakouts from such restric-
tions. Optimists see the current slump
in oil prices putting pressure on Iran to
pursue an agreement to lift sanctions.

Some see a nuclear agreement as suf-
ficient to contain Iran’s missile program.
Medium- and intermediate-range ballis-
tic missiles are mainly nuisance weapons
because of poor accuracy and high cost,
unless combined with weapons of mass
destruction (WMD) payloads. They are
ineffective against most military targets
and, given the tracking, prediction and
communications technologies available,
a civil defense system can eliminate
many casualties without forcing an en-
tire city to take shelter.

Others, however, see risk in two ar-

1

eas. One is that Iran may see the P5+1
process as a stalling tactic, and wait for
the consensus on sanctions to erode. The
other is that Iran might add guidance
systems to its weapons, making them
lethal and effective against more targets.

Sanctions were imposed because
of an “unprecedented and inherently
ephemeral set of circumstances,” notes
Suzanne Maloney, senior fellow at the
Brookings Institution. These include
the inflammatory rhetoric of then-
President Mahmoud Ahmadinejad and
domestic repression.

e

PRESSTV-IR

In Mahoney’s view, “for months,
Iran’s diplomacy has been focused on
ensuring that Washington is seen as the
spoiler if . . . prospects for a deal . . .
go south.” She suggests the obstacle is
simple: Iran’s supreme leader, Ayatollah
Ali Khamenei, is not interested in any
agreement that does not leave the na-
tion’s nuclear capabilities intact.

Even if there are successes in nego-
tiations or failures in Iran’s nuclear pro-
gram, there is evidence that progress
in missile development continues. In a
presentation last year, Israeli missile-
defense pioneer Uzi Rubin argued that
indicators pointing to slowdowns in
missile development, which some ana-
lysts see as the result of sanctions, may
be misleading. Rubin cited ongoing if
unsuccessful space-launch attempts
and the May 2013 unveiling of a trans-
porter-erector-launcher (TEL) for the
2,000-km-range (1,245-mi.) Shahab-3
missile. The TEL was not a prototype:

Iran showed a production line, and modi-
fications to the unit’s design disguise it as
a civilian tractor-trailer.

Other developments include Iran’s
announcement in February 2014 of a
multiple reentry vehicle (MRV) payload
for the Shahab-3. The following month,
Tran’s Fars news agency announced that
the Shahab and the newer 800-km-range
Qiam were equipped with MRVs, and
showed images of 24 Qiams, apparently
in a tunnel, and 44 weapons in a hangar.
Also recently unveiled was Kadr F, which
is capable of covering 1,950 km. Rather
than a slowdown, Rubin says tests are
being concealed as “part of a wider dip-
lomatic effort to ease . . . sanctions.”

Rubin also warns of progress in
adding GPS guidance to missiles. An
October 2014 report by the Center for
Strategic and International Studies
(CSIS) quotes him as saying Iran add-
ed a guidance system to the 210-km-
range, 600-kg (1,320-1b.) Zelzal-2
warhead and could do the same with
longer-range missiles. “This threat can
degrade the [Israeli military’s] ground

In March 2014, Iran unveiled what
appeared to be tunnel storage for
Qiam ballistic missiles.

capabilities,” Rubin says. “It can para-
lyze Israel’s war economy . .. and. ..
inflict massive casualties.”

Rubin says nations such as Iran find
missile development easier and cheaper
than building or maintaining strike air-
craft. In a 2013 interview, he noted that
“we are in the middle of a revolution”
in guided rocketry. “An iPad can guide
a missile,” he said, predicting a wide-
spread increase in the use of guided
ballistic missiles in the next five years.

Others are more cautious. The CSIS
report pointed to areas of uncertainty,
including “limited tests under ‘white-
suit’ conditions” that give a distorted
impression of accuracy and lethality,
the potential effectiveness of missile de-
fense systems, and the risks and costs of
retaliatory strikes. Even with guidance
systems that offer better theoretical
circular-error-probable numbers, “CEP
applies to 50% of perfectly located and
launched missiles that operate perfectly
in flight to reach a perfectly located tar-
get . .. [P]ractical test and evaluation,
as well as U.S. combat experience warn
that the error budget of things that can
degrade operational accuracy in a real
world missile is far greater than the ac-
curacy of the platform would suggest.” @
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Supply and
Demand

Israeli defense technology lands
lucrative market in India

David Eshel Tel Aviv

to India, a position that is particularly impressive given

the fact that it is not primarily selling main platforms, but
essential systems and subsystems.

Indo-Israeli relations received a boost last year from the
election of the conservative Bharatiya Janata Party, led by
Narendra Modi as prime minister. Members of the new gov-
ernment, especially Modi, are supportive of Israel, and the
election eased bottlenecks that plagued defense business be-
tween the countries for years. These included two contracts
worth $650 million. The first is for 262 Barak 1 air-defense
missiles for the Indian navy. With delivery scheduled for De-
cember 2015, the 14 ships that presently lack these missiles
for their air-defense systems will acquire them.

The second covers India’s decision to acquire more than
8,000 Spike man-portable anti-tank missiles from Israel to
replace the aging French-made Milan. India favored the Is-
raeli missile over the U.S. Javelin, primarily due to the po-
tential for local production and technology transfer, a major
focus of decision makers.

Israel is open to India’s objectives for technology transfer.
Israeli Prime Minister Benjamin Netanyahu has expressed
the country’s willingness “to discuss transfer and develop-
ment of technologies with India.”

Israel and India are also enhancing cooperation on coun-
terterrorism. The threat of jihadist terror organizations and
radical movements originating in the Middle East is spread-
ing to India, which has a large Muslim popula-

I srael remains one of the fastest-growing defense suppliers

Israeli companies were involved in the integration of key
elements of the indigenous Arjun Mk-II main battle tank.
Two suppliers providing elements for the tank are Israel
Aerospace Industries (IAI) and Elbit Systems. IAI provides
the 120-mm guided Lahat missile fired from the gun, which
enables the tank to engage laser-designated targets 8 km
(5 mi.) away. Elbit Systems supplies some optronic systems
used by the crew, including an independent commander sight
and fire control elements.

Among issues discussed by India and Israel are bilateral
programs concerning acquisitions by both militaries. One
program is the development and fielding of a medium-range
surface-to-air missile called MRSAM, an area air-defense
system developed initially for naval use and positioned to re-
place Barak 1 missile systems in use by the Indian and Israeli
navies. The initial development contract was signed by IAI
and India’s Defense Research and Development Organization
in 2006, followed three years later by another contract for
an extended-range land-based variant. Missile development
was plagued with delays and technical problems, extend-
ing the work by five years. However, in late 2014 the system
performed its first end-to-end intercept test on land, dem-
onstrating all elements of the naval and land-based system.
The team is scheduled to perform the first intercept test at
sea this year, and deploy the full system on operational ships,
some of which are already equipped with radars, launchers
and battle management systems.

Other successful programs that have gained momentum
in recent years are land-based air-defense systems such as
Spyder, specified by India for the Quick Reaction surface-to-
air missile (SAM), selected in 2009 to protect mobile army
elements. The system deploys with four Python 5 and Derby
air-to-air missiles from Rafael, identical to the weapons al-
ready in use with the Indian navy. Rafael also has Spyder
variants suited for the Indian army’s Short Range SAM if
this program reopens for competition.

India could eventually get the enhanced version of the
Derby missile, which has a new, compact seeker from Rafael.
The smaller seeker enables the use of more propellant in the

tion. Part of this effort has been underway for
years, equipping India’s special forces and coun-
terterror units with Israeli weapons such as the
Tavor assault rifle, Negev light machine gun and
B-300 rocket launcher.

Over the past two decades, Israeli companies
were invited to provide and help integrate weap-
ons, avionics and sensors for jet fighters, helicop-
ters, armored fighting vehicles, ships and subma-
rines. Among the systems are air-to-air missiles,
helmet-mounted sights, radars, precision guided
weapons and targeting pods, digital displays and
avionic modules for glass cockpits, advanced elec-
tronic warfare systems and communications.

Israeli companies modernized India’s artillery
by upgrading Russian-made M46 130-mm howit-
zers with Israeli 155-mm guns. Another program
likely to be renewed is the establishment of am-
munition production plants that provide self-
sufficiency of supply for the Indian army.

India’s Arjun Mk-1l main battle tank includes
weapons and sensors from Israeli companies.

ANIRVAN SHUKLA
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same airframe, doubling the missile’s range and positioning
Derby in the same class as the much larger and expensive
Meteor and AIM-120C7. The original Derby missile is in use
by the Indian navy’s Sea Harrier fighter fleet and has a radio
frequency seeker developed by IAL

India is also a prospective customer for Israel’s Iron Dome
counter-rocket, artillery and missile (C-RAM) system. Al-
though New Delhi is less enthusiastic about Iron Dome’s
C-RAM application, the developer, Rafael, believes the mili-
tary would be interested in the system’s other capabilities, in-
cluding air and naval defense. The new ship-based C-DOME
concept is designed as an affordable replacement for Barak 1
missile systems, providing an air-defense capability that inte-
grates with existing radar and battle management systems.

The Indian air force has been using Israeli-made laser and
electro-optically guided weapons for years, and is open to di-
versify its guided weapons. Systems under consideration in-
clude the Spice 1000 and Spice 250 standoff precision bombs,
and the STAR laser-guided weapon from Elbit Systems.

Similar to the Raytheon SDB-II, Rafael’s Spice 250 will be
displayed in India for the first time at Aero India 2015 (Feb.
18-22). It would enable the Indian air force to quadruple the
load-out on most strike fighters. A Sukhoi Su-30MKI, for
example, could carry 28 individually targeted weapons, each
capable of striking a target with pinpoint accuracy at ranges
beyond 100 km (62 mi.). The indigenous Tejas Light Combat
Aircraft, currently limited to four guided weapons, would
be able to deploy 16 Spice 250s, enabling it to strike multiple
targets from standoff range.

A smaller—yet highly effective—weapon for close air sup-
port is the laser-guided rocket. Elbit
Systems is among the first to pursue this
opportunity in India, with the Smart Tac-
tical Advanced Rocket (STAR), a guid-
ance kit similar to the Elbit Systems/
ATK Guided Advanced Tactical Rocket
which was developed for Hydra-type
2.75-in.-dia. (68/70-mm) weapons. STAR
is now adapted for the 80-mm Russian
S-8 rocket, enabling India and other
countries using those rockets to operate
advanced precision weapons without
switching to Western standards.

India has been operating Israeli-made
unmanned aerial vehicles (UAV) since
the first delivery of IAT’s Searcher II in
1996, and is believed to be the largest
UAV operator outside the U.S. With

Rafael is looking to sell India its
Spice 1000 standoff glide bomb.

India is a major UAV market. Israeli supplier Elbit
Systems will feature the Hermes 900 at the
Aero India expo in February.

India’s growing appetite for UAVs, prospects are
opening, attracting more Israeli producers such as
Elbit Systems, as well as international providers
from Europe and the U.S. At Aero India TAI will
highlight two of its latest Heron variants—a larger
version designed with a more spacious payload bay,
and the Super Heron, equipped with a heavy-fuel
engine. Elbit Systems is offering the Hermes 900,
which proved successful in competitions with the Heron both
in Israel and in overseas markets.

The need for heavy-fuel engines is required to improve op-
erations from high-altitude and remote locations, supporting
the new Indian Mountain Strike Corps, to be deployed along
the Himalayan border with China. As these units are required
to become self-sufficient in surveillance and intelligence-
gathering, deployment of unmanned platforms in support of
corps and below levels is needed. Such systems could include
medium-altitude long-endurance UAVs and smaller, electri-
cally powered platforms supporting brigades and battalions
with ad hoc intelligence.

To meet such requirements, manufacturers in Israel have
come up with enhanced electrically powered mini-UAVs and
tactical aerostats to support long missions and carry heavy
payloads.

Training systems and services are another growth area for
Israeli companies. One leader in the field is Elbit Systems,
with a comprehensive training system for the Indian military.
Elbit and Indian aerospace company Hindustan Aeronautics
Ltd. (HAL) formed a joint venture specializing in training
systems. The model for this has been successful with the
Israel Air Force and other customers.

Elbit is supporting Indian air force training programs,
including the fleet of trainer aircraft, supplying air-combat
instrumentation using its Ehud autonomous air combat ma-
neuvering instrumentation system and providing “fly-by-hour”
simulation services. In the future, the company will integrate
virtual avionics to enhance flight training, integrating actual
training missions with ground-based simulation. @
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Lethal Weapons

U.S. Navy eyes up-armed combatants
to bolster lethality of surface fleet

Michael Fabey Washington

fter decades of focusing on
A defensive shields and systems

to protect its surface fleet, the
U.S. Navy is going on the offensive and
making its ships highly lethal. The
brass wants to equip as many ships
as possible with firepower to give po-
tential enemies tactical and targeting
headaches.

The public unveiling of the service’s
“distributive lethality”
concept came during the
annual Surface Navy As-
sociation (SNA) National
Symposium, Jan. 13-15, in
Arlington, Virginia. Strat-
egists detailed new war-
fare concepts that include
breaking off destroyers
and other small combat-
ants from carrier strike
groups to form “hunter-
killer” vessel packs for di-
verse missions.

Rear Adm. Peter Fanta,
the Navy’s surface war-
fare director, wants ships
that are ubiquitous and
lethal. During World War
I1, Fanta says, examples of
distributive lethality were
everywhere. The idea was,
“If it floats, it fights.” The Cold War, he
adds, “was distributive lethality at its
best.” The service fit whatever weap-
ons it could on even the smallest ships,
giving adversaries pause anytime a
Navy ship entered nearby waters.

“We see the opportunity to create
uncertainty in the minds of our adver-
saries by changing the way they view
our existing and planned force,” says
Vice Adm. Thomas Rowden, com-
mander of Naval Surface Forces. “As
we face adversaries that are becom-
ing more technologically advanced, it
makes sense to inject uncertainty into
their warfighting calculus,” he notes.
“Should rounds be exchanged, a dis-
tributed lethality construct allows the
U.S. Navy to respond rapidly, with agil-
ity, and taking an offensive posture.

“This is a relatively simple yet pow-
erful idea,” he continues. “By applying

the principles of distributed lethality,
the surface force can help sustain and
extend America’s competitive advan-
tage in power projection against a
growing set of sea-denial capabilities.
Distributed lethality is the most effec-
tive and efficient method of capital-
izing on the fleet we have today, and
the one planned for the immediate
future. We need to make better use

Crewmen load high-explosive
incendiary tracer rounds into a
30-mm weapon system aboard the
USS Fort Worth (LCS 3). The U.S.
Navy wants to increase the lethal-
ity of its surface ships and broaden
their offensive capabilities.

of the ships we have today, and think
differently about how we equip and
employ them.”

Rowden adds: “More ships with
more firepower acting more indepen-
dently will increase the planning com-
plexity and resourcing of our potential
challengers.”

He acknowledges that this is a cul-
tural shift for the Navy. “This isn’t
going to happen overnight, and as
Secretary [Ray] Mabus continues to
grow our fleet, now is the time to con-
sider how we will use our resources to

their best effect and bring about the
increased lethality of each ship. The
objective is to cause the adversary to
think differently about how to attack
our forces by giving them more targets
to contend with. Adversaries will have
to shift their own defenses to counter
our offenses, thereby improving our
operational advantage to exploit ad-
versary forces.”

The concept is tailor-made for the
Navy’s pivot to the Pacific, he says.
“In the Pacific, you know how sea
lanes are threatened by some nations
with conflicting claims of sovereignty.
Think of sea lanes as arteries that
have to remain open for the free flow
of commerce. The U.S. Navy is a pri-
mary enabler of maritime navigation,
preventing anything that
might slow or stop free ac-
cess of the world’s oceans
by potential future threats
of peer or near-peer ad-
versaries.”

Riding the bow wave of
the concept is the Littoral
Combat Ship (LCS), which
is being reincarnated as
a frigate. Long touted as
the small surface combat-
ant of the future, LCS was
derided by critics—nota-
bly outgoing Defense Sec-
retary Chuck Hagel, who
directed the Navy to find
a more lethal and surviv-
able design.

The Navy decided on
modified versions of the
two current LCS designs
—a steel mononhull built by Lockheed
Martin and an aluminum trimaran
from Austal USA. The LCS-next ships
will get the “FF” frigate designation,
Mabus says. Back-fitted LCS vessels
will also be called frigates, while future
ships bought under LCS contracts that
have the same modification will get the
“FF” prefix as well. LCS vessels will be
renamed, he says, although the Navy
has not decided yet what to call them.

“These are not ‘L/-class ships,” Ma-
bus said during his keynote SNA ad-
dress. “When L hear ‘L, I think amphib.
I spend a good bit of my time explain-
ing what ‘littoral’ is. It's a frigate. We’re
going to call it one.”

And it is a frigate, Navy officials
promise, which will have enough fire-
power to give enemies pause, especially
when teamed with destroyers and de-
ployed throughout contested areas. @
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Bulking Up

China and Russia work on bigger warships

Richard D. Fisher, Jr., and Bill Sweetman Washington

ucking a trend, China and Rus-
B sia are looking at more displace-

ment and power in their next-
generation surface combatants. With
the exception of the U.S. Navy’s 14,500-
ton Zumwalt class, most planned de-
stroyers and frigates are below 10,000
tons, but China’s Type 055, under con-
struction, and Russia’s Lider (Leader)
class, announced in 2014, are around
12,000 tons. Some reports suggest
both ships could evolve into nuclear-
powered combatants.

Bigger ships cost more to build and
need more fuel, but bring advantages.
In littoral and combined-arms cam-
paigns, a larger ship has more vertical

Artist’s concept of China’s Type 055
warship shows stealth design and VHF
radar on the aft deckhouse.

launch system (VLS) tubes and can
carry anti-surface warfare, land attack
and anti-air-warfare weapons at the
same time. Bigger ships carry bigger
radar arrays, which may be more effec-
tive against stealthy targets. Warships
are expected to play a role in theater
ballistic missile defense, which adds an-
other class of missile and possibly new
sensors. With well over 50 megawatts
of power, larger ships could be the first
to carry electrically powered weapons.

China’s navy could receive its first
10,000-12,000-ton-displacement Type
055 by late 2016 or 2017. Last Decem-
ber, Chinese military web pages showed
a shipyard sign announcing: “Construc-
tion initiation ceremony for 055 destroy-
er No. 1.” In April 2014, many pages had
images of a full-size Type 055 deckhouse
structure, built near a naval design insti-
tute in Wuhan. Like an earlier full-size
deckhouse model of the Chinese aircraft
carrier Liaoning, this will assist in devel-
opment, validation and training for the
destroyer’s advanced electronic systems.

In the absence of public briefings,
this model provides the most credible
preview of its potential capabilities.
While it does not match the sharp
cant angles and simple alignments of
the U.S. Navy’s stealthy Zumwalt, the
Type 055 appears less cluttered and
stealthier than the current-production
Type 052D destroyer. The initial ver-
sion will be powered by two combined
gas turbine or diesel power sets.

In addition to four large active, elec-
tronically scanned arrays (AESA) in the
deckhouse, the Type 055 may be the
first Chinese warship with an integrat-
ed mast for additional AESAs for radar,
communications and electronic warfare

systems. The aft deckhouse is expected
to carry rotating AESA radar. This will
replace the very-high-frequency Type
571M installed on the Type 052D de-
stroyer, which has a Yagi array.

The Wuhan model shows that the
early Type 055 will have a single 130-
mm forward deck gun as on the Type
052D. Short-range weapons include a
30-mm Gatling close-in weapon sys-
tem (CIWS) forward, and an HHQ-10
missile-based CIWS aft. The larger
Type 055 would be a logical applica-
tion for the 11-barrel, 30-mm Type 1130
CIWS with firing rate of 170 rounds/
sec., which was first installed on the
Liaoning and has gained notoriety
among U.S. missile developers.

An undetermined number of larger
weapons will be launched from the
Chinese navy’s new universal VLS.
Speculation ranges from two banks
of 64 missiles to two banks of 48 mis-
siles. The aft hangar could accommo-
date two helicopters. China recently
unveiled the Changhe Z-18F antisub-

marine warfare helicopter, one of the
heaviest for shipboard use.

The Lider-class destroyer is at an
earlier development stage. Russian
media say the defense ministry ap-
proved technical specifications in the
fall of 2014 and detail design should
start this year at the Severnoye Design
Bureau. The navy plans to acquire six
ships each for the northern fleet and
Pacific fleet, with the first entering ser-
vice no earlier than 2023.

The Russian navy is only just pre-
paring to commission its first large
post-Cold War combatants, the Project
22350 Admiral Gorshkov frigates, and
is establishing domestic production
of marine gas turbines from Ukraine.
Reports indicate the key feature of the
Lider class will be larger weapons, in-
cluding naval versions of S-400M and
S-500 SAM systems. Images pro-
duced by weapon systems integrator
Agat show a large, two-sided, rotating

AESA on the aft deckhouse and a py-
ramidal integrated mast rather than
deckhouse-mounted arrays.

Chinese and Russian reports indi-
cate future versions of the ships could
be nuclear-powered, with some Chinese
media referring to the designation Type
055B. China has yet to build a nuclear
surface ship, but Russia produced four
28,000-ton Kirov-class cruisers with
combined nuclear and steam propul-
sion: The reactors were for cruise and
the steam boost was for combat.

The new ships are close in size to
the U.S. Navy’s California- and Virgin-
ia-class nuclear cruisers of the 1970s,
which were escorts for nuclear car-
riers. The Navy abandoned nuclear
surface combatants due to high cost.
Studies in 2005-10—prompted by the
Navy’s interest in a massive missile-
defense cruiser, the CG-X—showed
that even at high oil prices, the life-cy-
cle cost of an under-20,000-ton nuclear
ship would be much higher than for a
conventional type. @
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Ocean View

New detection techniques threaten submarines

Bill Sweetman Washington

ew technology and operational
N challenges threaten to overturn

the U.S. Navy’s long-standing
concept of operations (Conops) for
submarine warfare, according to a new
study by the Center for Strategic and
Budgetary Assessments (CSBA). Even
the Ohio Replacement Program (ORP)
ballistic missile submarines could be
vulnerable to new detection techniques.

Navy submarine and antisubma-
rine-warfare (ASW) doctrine and
technology focused for decades on
making submarines quieter and able
to listen passively for hostile subs,
with an adjunct role for medium-fre-
quency (above 1,000 Hz) active sonar
at short range. But the CSBA report
notes that expanding computer power
could allow navies to exploit detection
techniques that were laboratory curi-
osities, according to lead writer and
former submariner Bryan Clark.

At the same time, potential adver-
saries are acquiring very quiet sub-
marines. Technologies to reduce noise
are “known and achievable,” says the
report, which notes that the Navy’s
ASW Conops was on the way to being
“unexecutable” by the 1980s, as the So-
viet Union undertook a crash program
of quieting its fleet.

Emerging technologies include
more accurate low-frequency (100-300
Hz) active sonar, which is capable of
detecting targets at tens to hundreds
of miles. Large submerged objects also
distort natural or man-made ambient
noise fields, and submarines leave
radar-detectable wakes on the sur-
face. Commercial technology—much
of it driven by offshore energy explo-
ration—provides ways of extracting
weak signals from noisy marine envi-
ronments. The use of “big data” mem-
ory and processing is analogous to the
“track-before-detect” algorithms used
by advanced radars, and the necessary
processors fit on mobile platforms.

Clark also reports Chinese develop-
ment of a “seafloor observatory” com-
prising upward-looking seabed sensors
and capable of tracking movements
over a wide area. This has the potential
for submarine detection. Another area
of rapid change is the development of

AviationWeek.convdti

unmanned undersea vehicles (UUVs),
which Clark notes is benefiting from
commercially funded improvements,
including lithium-ion battery and fuel
cell power systems.

The Navy needs to shift emphasis
from passive to active systems while
using UUVs extensively in littorals
where the adversary installs detection
systems, the report suggests. The Na-
vy’s newest active system is imported:

The Thales Captas-4/Sonar 2087
towed array is one of the most
advanced active sonars, but its
operating frequency limits range.

the Thales Captas-4 variable-depth so-
nar for the Littoral Combat Ship. With
the Multifunction Towed Array, which
is part of the SQQ-89(V)15 suite being
fitted to larger combatants, Captas-4 is
an improvement on current systems,
but has limitations, in Clark’s assess-
ment: Its range is shorter than that of
submarine-launched antiship missiles,
and the Navy’s retrofit program is slow.
Completion is “years and years away.”

Low-frequency systems “don’t fit
into the Navy’s ASW Conops,” Clark

notes. A low-frequency active system
is installed on the four civilian-crewed
Surveillance Towed Array Sensory Sys-
tem ships for peacetime surveillance.
Another low-frequency system is the
experimental Deep Water Active Detec-
tion System installed on buoys, which is
proceeding on what Clark calls a “life-
support” level of funding.

The ASW strategy may have to
change. Clark points out that a sub-
marine’s weakness is that it is out of
the fight if forced to evade, because
that creates noise. Suppressing and
harassing hostile submarines may be
as important as killing them, a point
Clark illustrates by using as examples
World War IT campaigns off the U.S.
coast and in the Bay of Biscay off
France: Neither killed many U-
boats but both correlated to lower
shipping losses.

Clark also questions whether
the Navy’s ASW priority should be
the Boeing P-8A Poseidon. “It’s dif-
ficult to rely on the P-8 as the way
we do most ASW,” he says. “Its big-
gest problem is that it can’t operate
against air threats, within a few
hundred miles of the adversary’s
coast—or further out, if the adver-
sary decides that the P-8 is a priority
target.”

Even the new multistatic active
coherent sonar being developed for
the Increment 2 configuration of the
P-8A relies on the ability to detect
adversary submarines at long range.
The P-8A is an interceptor, tasked
with pinpointing the location of a
submarine detected by long-range
systems.

Another issue is that the ORP is
focused on quieting, which is sub-
ject to alaw of diminishing returns.
The historical progression has been to
start by eliminating noise sources that
are strong and easy to fix, so the next
step in noise reduction is dealing with
weaker and more stubborn sources.
However, quieting will not defeat new
detection techniques based on ambient
noise, active sources or non-acoustic
phenomena. Protecting ORP boats,
and Britain’s Trident successor, may
require new approaches, including ac-
tive defenses and UUV decoys. @
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QW Gallery To see a history of
% antisubmarine-warfare technology,
tap here in the digital edition or go to
AviationWeek.com/ASWTechnology
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PROJECT ON GOVERNMENT OVERSIGHT

Winslow Wheeler

Past director of the Straus Military Reform Project at the
Project on Government Oversight (POGO) in Washington.

Background: Arrived in Washington in 1971 as a staffer

for Sen. Jacob Javits (R-N.Y.) and worked for government
until 2002, on Senate and House staffs of Republican
and Democrat legislators and as an evaluator for the
Government Accountability Office. He then headed the
Straus Project, first at the Center for Defense Information
and since 2012 at POGO.

Forty Years’ War

Winslow Wheeler is a critic of Pentagon acquisition failures, and the Pentagon never
fails to supply him with material. After a 40-plus-year career in Washington, he
retired in January from the Straus Military Reform Project at the Project on Govern-
ment Qversight. Senior International Defense Editor Bill Sweetman interviewed
Wheeler for his take on needed changes in acquisition.

Defense Technology International:
Does a ‘military-industrial-con-
gressional complex’ dominate de-
fense policy?

Wheeler: I never liked the model. It’s
something Eisenhower said on the
way out the door and did nothing sig-
nificant about, after being president
for eight years. Even though I used
it recently, I try not to overuse it. It
reeks of conspiracy theory.

What causes procurement deci-
sions to go wrong?

Dysfunctional government. It's the
breakdown in the separation of pow-
ers, and it's not just the absence of
oversight—it’s anti-oversight. The staff
of the House Armed Services Commit-
tee, Senate Armed Services Committee
and defense subcommittees of the ap-
propriations committees lust after jobs.
But not with industry—second-raters
take jobs with industry. First-class staff-
ers take Pentagon jobs. Think about
what that does to oversight when they
advise Congress.

Do you think added oversight
makes people risk-averse and
slows programs down?

The industry has been trying to get rid
of meddlesome oversight, in law and
in practice, for decades, and has been
pretty successful. I was going through
historic stuff recently and was re-

minded of renegotiation boards that
started in the 1930s after shipbuilding
scandals. They had audits to deter-
mine profit margins, and excess prof-
its were returned. This was the kind
of thing industry was whining about
in the 1970s and convinced Congress
to eliminate. Wouldn't it be great if we
had routine, competent audits of de-
fense manufacturers, their overhead
and profit margins? We don’t have a
clue what profit margins are on gov-
ernment contracts.

What is the role of think tanks,
which are ostensibly indepen-
dent, but get industry and gov-
ernment money and have people
who rotate in and out of industry
and the Pentagon?

It’s sad that we don’t have a require-
ment for think tanks to reveal funding
sources. Most think tanks are reputed
to have industry support. In some cas-
es you find it in their annual reports.
A lot of this is ‘black money. I've tried
to understand think-tank funding, and
failed because of this ‘dark money’
Some think-tank reports are excellent,
some horrible and most mediocre. You
can learn things from them but you
have to be careful, and check footnotes
to see if sources actually said what
they say they said.

What about revolving doors gen-
erally, rather than those in and out
of think tanks?

That’s a source of corruption through-
out the system. It occurs in subtle
ways. It's not asif a colonel who’s a pro-
gram manager thinks, ‘I have to suck
up to these guys because I want a job
with them later on.’ It’s the beat of the
jungle drum. The drum says the guy
is good, part of the system and part
of us. A successful program manager
will be the type who says to the de-
fense secretary and Congress, ‘Here
are the real problems, and questions
how they’ll be solved. Not the one who
says, ‘Here are my problems. I've got
them under control. God forbid you
should take some of my budget away.’
I yearn to hear the program manager
who says, ‘I can’t go forward, we need
to not spend this money.

What changes could make a dif-
ference in procurement?

We need to get money out of the sys-
tem, both in excess spending on the
Pentagon budget and excess spending
by manufacturers with think tanks,
the revolving door and media ads. We
do that first by understanding how
and where that money is spent and by
squeezing the money, especially gov-
ernment money, to force managers to
make choices. Even under sequester
we're spending at historically high
levels.

Another problem is the nature of
the people we ask to make decisions.
We need to think differently about
whom we ask to be defense secretary
or acquisition czar. We will be on the
road to recovery when we stop select-
ing people who are creatures of the
revolving door, with nothing in their
backgrounds to suggest that they ask
tough questions and make decisions
based on the answers they get. @
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sengers who transfer to or from the flights of the dominant
U.S. member, Delta Air Lines.

But China Airlines and local rival EVA Air have a curious
cultural advantage. In many aspects, Taiwan is more Chinese
than China—because the island has modernized without the
social engineering of the Communist Party, and especially be-
cause it missed the mainland’s Cultural Revolution of 1966-76.

China Airlines does not make much of this, but it shows in
little touches that many mainlanders appreciate as sophis-
tication—such as the wood-paneled look of the 777-300ER
interiors, a new lounge at Taipei’s Taoyuan International
Airport featuring Song dynasty design elements, and even
the universal Taiwanese use of old, complex Chinese writing
characters. Notably, the 777s are being fitted with a decora-
tive stand-up bar, partly for tasting varieties of tea.

The 777s have replaced 747s on the services to Los Angeles
and, beginning this month, will operate to New York. China
Airlines has been losing money by flying 747s to New York,
says Sun. The operating cost per seat of the 777s is about 20%
lower, depending on fuel prices, though new aircraft bring
higher depreciation charges, he says.

China Airlines is not planning any new intercontinental des-
tinations until taking delivery of the later widebodies, around
2018-19. At first, the priority will be to replace the inefficient
older airliners, which will begin leaving the fleet this year. The
carrier gives few hints about where it may add destinations,
but Sun notes that Houston, now served by an extension of the
Seattle service from Taipei, could be worth a direct connection.

At least four 747s will be kept, however, because the jumbos

China Airlines has ordered 10 777-300ERs to replace
747-400s on services to the U.S.

relies on OEMs for maintenance that it cannot perform.

However, with a large order book—and plans to accept
26 new aircraft this year alone—Emirates would consider
setting up partnerships to expand its in-house component
repair capabilities. “The supply chain readiness has not
been there for component repairs and material support for
next-gen aircraft,” says Abdullah Osman, vice president for
engineering material management and supplier support. If
Emirates pursues this option, it would primarily be to cut
component repair turnaround times and logistics.

Razali Idris, vice president for maintenance and engineer-
ing for Jazeera Airways in Kuwait, says the Middle East is a
hard region in which to operate due to its political volatility
and punishing environment. He is confident in the airline’s
ability to keep passengers safe, but says that “the extreme
heat, sandstorms and dust” are a big challenge. Idris would
like to see more support especially for engines because they
do not last as long here.

Tailored support to address the region’s operating environ-
ment and logistics costs was a frequent topic during Aviation
Week’s MRO Middle East Conference Feb. 2-3.

In trying to address this issue, the government of Dubai
is building a 145-sq.-km (56-sq.-mi.) planned community—
Dubai World Center—around Al Maktoum International
Airport, which became operational in October 2013. The
community includes eight planned districts, including ones
dedicated to logistics and aviation, that cover 45,000 sq.
meters (11 acres).

AviationWeek.com/awst

allow China Airlines to achieve more than its 25% fair share
of the healthy cross-strait market. The business is growing at
10-15% a year, but runway slots at the biggest cities are hard or
impossible to get. Rivals, either lacking such large aircraft or
unable to spare them from long-haul service, are using smaller
types, usually the Airbus A330-300, as the standard solution
to the problem of inadequate airspace in China. Sustained low
fuel prices could allow China Airlines to keep more of the 747s,
says Sun. The four youngest are 10 years old on average, and
the others are 17.

An order for 50 narrowbodies that Sun hopes to place
this year will support greater regional coverage of the China
Airlines group, which includes Mandarin Airlines and newly
established Tigerair Taiwan. Although other Tigerair fran-
chises in Asia and Australia all operate Airbus A320s, China
Airlines is considering Boeing 737s. Sun expects 25-30 of the
aircraft to go into the China Airlines fleet and most of the
rest to Tigerair Taiwan. Expansion of Mandarin Airlines is
limited by the market of its base city, Taichung. The group
has 16 737s, but at least 10 with an average age of 16 will be
retired as the new narrowbodies arrive, says Sun.

Tigerair Taiwan, though 90% owned by China Airlines, will
run itself, potentially competing with the parent, says Sun. ®

CHINA AIRLINES

Tahnoon Saif, vice president for aviation for Dubai World
Center, says it is trying to attract a variety of OEM and
aftermarket services businesses. “We want to become a
worldwide aerospace hub to support airlines and private
aircraft,” he says.

During the MRO Middle East Exhibition, Dubai World
Center and Lufthansa Technik Middle East signed a letter
of intent for the MRO to become an anchor tenant. This new
facility will nearly double Lufthansa Technik’s space and
should be available by the fourth quarter of this year.

Ziad Faisal Al Hazmi, CEO of Lufthansa Technik Middle
East Services, says the potential growth stems from regional-
izing customer support—putting more parts, more repairs
and more technical expertise here—which can lower turn-
around times and costs.

Finding the right services to place in the region is impor-
tant, but attracting and retaining technical talent has con-
sistently been a challenge, too.

ICF’s Brown asked the Aviation Week MRO Middle East
Conference audience: “Is there enough capacity in terms of
skilled labor to support this growth in the region? Can this
be supported cost-effectively?”

The consultancy predicts the Middle East MRO market,
which has a compound annual growth rate of 6.7% compared
with the global average of 3.8%, will require 11.7 million main-
tenance man-hours by 2024.

Technical education programs and throughput have not
kept pace with hangar mania. ®
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Backing Up

U.S. and European airlines lobby to end
open skies to contain Gulf carrier growth

Madhu Unnikrishnan San Francisco and Jens Flottau Frankfurt

U.S. have seen the growth of Gulf

carriers with increasing dismay,
and no efforts to contain the threat
have proven successful so far. But now
the major airline groups on both sides
of the Atlantic are trying to strike back
with intense lobbying that would spell
the end of open skies.

Alleging that unfair government sub-
sidies to the “Big Three” Persian Gulf
airlines—Emirates, Etihad Airways and
Qatar Airways—have tilted the playing
field, Delta Air Lines CEO Richard An-
derson, American Airlines CEO Doug
Parker and United Airlines CEO Jeffrey
Smisek have petitioned the Obama ad-
ministration to limit the open-skies deal
with Qatar and the United Arab Emir-
ates (UAE).

The CEOs met with Transporta-
tion Secretary Anthony Foxx and
Commerce Secretary Penny Pritzker
and other administration officials Jan.
28-29 to ask the administration to con-
sider modifying open skies. In particu-
lar, people familiar with the matter tell
Aviation Week, the CEOs are expected
to request that the administration be-
gin government-to-government nego-
tiations with Qatar and the UAE to
examine alleged subsidies and overca-
pacity on routes between the U.S. and
those countries.

The three CEOs reportedly also
asked the Obama administration to jet-
tison the deals altogether if those coun-
tries object. The CEOs are thought to
be requesting capacity freezes by the
Gulf carriers until U.S. airlines decide
to expand in the Qatar and UAE mar-
kets, the sources say.

The initiative comes shortly after
Carsten Spohr, Alexandre de Juniac,
Frederic Gagey, Pieter Elbers, Harry
Hohmeister, Jaan Albrecht and Ber-
nard Gustin—CEOs of Lufthansa
Group, Air France-KLM, Air France,
KLM, Swiss International, Austrian
and Brussels Airlines, respectively—
wrote a joint letter to the European
Commission criticizing “the absence
of a level playing field regarding the ac-
cess of certain government-supported

I egacy airlines in Europe and the

third-country carriers to the European
aviation market.” They point out that
“if the development is allowed to con-
tinue, both the economic and strategic
role of European aviation will be per-
manently impaired.”

The European airline CEOs want a
“proposal for a revised and efficient de-
fense instrument safeguarding fair com-
petition in the European aviation mar-
ket also vis-a-vis third-country carriers.”
They also are asking for strict enforce-
ment of ownership and control regula-
tions and are proposing an international
dispute settlement mechanism for con-
flicts over fair competition. In essence,
the European carriers are demanding
the right for Europe to withhold traffic
rights from Gulf carriers they believe
are government-subsidized. And finan-
cial support for European subsidiaries
(such as Air Berlin and Alitalia, in which
Etihad holds minority stakes), should be
treated according to European competi-
tion law, they argue.

The views held by the CEOs of the
largest carriers are not shared by all in
the industry, however. In fact, power-
ful players are actually in favor of sup-
porting the Gulf airlines, diminishing
the likelihood that open skies or liberal
air service agreements will actually fall.
Emirates, Etihad and Qatar Airways
are hugely important customers for
Airbus and Boeing, which have a keen
interest in the airlines being able to con-
tinue their path. And non-hub airports,
particularly in Europe, see the three
Gulf carriers as their only opportunity
to attract long-haul air service and grow
passenger numbers as European legacy
airlines focus on their own hubs.

The role of the Gulf carriers contin-
ues to grow in importance in interna-
tional aviation, and not only because
they are expanding their networks and
fleets. In late January, Qatar Airways
acquired a 9.99% stake in Internation-
al Airlines Group (IAG), the parent of
British Airways, Iberia and Vueling.
The move was the first time one of the
Big Three Gulf carriers invested in
one of the big three European airline
groups and makes Qatar Airways IAG’s
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Emirates continues to increase
capacity to North American
destinations from its Dubai
hub, posing an increasing
threat to U.S. airlines.

biggest shareholder. The airline has in-
dicated it may buy more shares.

Under Chief Executive Willie Walsh,
TAG has not participated in the Euro-
pean lobbying campaign against Gulf
carriers. The U.K. has an open-skies
deal with the UAE, but France and
Germany do not.

Reversing open skies would be the
single most significant change in U.S.
aviation policy in the past 25 years
and would roll back an arrangement
that has been highly beneficial to U.S.
airlines.

Since its first open-skies deal with
the Netherlands in 1992, the U.S. has
signed more than 100 such treaties,
including the landmark 2007 agree-
ment with the 28-member European
Union. And U.S. carriers have gained
much from the deals, including more
access to London’s Heathrow Airport.

“For the United States government
to be persuaded by a non-represen-
tative vocal minority that it should
change course, particularly with re-
gard to its open-skies policy, makes
absolutely no sense,” Emirates Airline
President Tim Clark says.

“We have always embraced and ad-
vocated fair and open competition,” he
adds. “We have never received financial
subsidies or bail-outs. We did receive
start-up capital of $10 million in 1985 and
a one-time infrastructure investment of
$88 million for two Boeing 727 aircraft
and a training building. This investment
has been more than repaid by dividend
payments to the government of Dubai,
which total over $2.8 billion to date.”
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Clark is therefore “surprised by
reports that the three largest U.S.
carriers—each of which was a benefi-
ciary of America’s unique Chapter 11
bankruptcy reorganization law—have
presented a case against open-skies ac-
cess for some airlines including Emir-
ates, based on claims of subsidies.” He
notes that his airline is “very interest-
ed to see how the figure of ‘$40 billion
of government subsidies and benefits’
was calculated.”

Clark argues that “aeropolitical
protection for airlines is arguably
the biggest subsidy of all. Therefore,
it would be ironic, and a shame, if the
U.S., who have been the forerunners of
liberalization and deregulation, would
now contemplate a U-turn on its suc-
cessful international aviation policies
for the benefit of a narrow few, based
on sweeping and unfounded subsidy
allegations.”

Limiting capacity would be in
breach of the open-skies deals, says
John Byerly, former deputy assistant
secretary in the State Department.
The agreements do not allow either
side to limit access unilaterally, he
tells Aviation Week. During his ten-
ure, Byerly led negotiations on dozens
of open-skies deals, including the U.S.-
EU agreement. He now is an adviser to
Emirates, among other airlines.

U.S. open-skies agreements, with
the exception of the U.S.-EU deal, are
virtually identical and have mecha-
nisms by which the two sides can re-
solve disputes. The first step is for the
country that has a grievance to request

AviationWeek.com/awst

DUBAI AIRPORTS

consultations. If those talks do not re-
solve the issue, the matter can go to
arbitration, Byerly says. The U.S.-EU
agreement has a separate dispute-res-
olution mechanism, the Joint Commit-
tee, which meets periodically to over-
see the implementation of the deal.

Under the terms of an open-skies
deal, then, for one country to unilater-
ally impose capacity constraints would
be a clear—and unprecedented—viola-
tion of the treaty. Abrogating the Qa-
tar and UAE deals could have serious
repercussions for the entire open-skies
concept, Byerly says.

The three U.S. carriers, and orga-
nized labor, have promoted what they
(and their European counterparts) call
“fair skies,” which would limit foreign
carriers’ access. This is akin to pro-
tectionism, Byerly says. “What is all
too apparent is that these opponents
of open skies want to maintain full op-
portunities for U.S. airlines where it is
to their advantage but to close the door
in markets where competitors pose a
challenge,” he says. “Having grown up
and prospered using open-skies rights,
they now want to pull up the ladder and
deny others the same opportunity.”

The three U.S. airlines defend their
tactics and argue that all they want is
a fair fight. “American Airlines, along
with United and Delta, has begun dis-
cussions with U.S. policymakers to
reevaluate existing open-skies agree-
ments with Qatar and the United Arab
Emirates and assess the impact on the
U.S. airline industry of over $40 billion
in government subsidies provided to

the Gulf airlines in violation of those
agreements,” American states. “A
reopening of those open-skies agree-
ments is the first step and the right
step to ensure competition is pre-
served and enhanced and U.S. airline
careers continue to prosper.”

“We welcome global competition on
a level playing field and in accordance
with the open-skies agreements with
the United Arab Emirates and Qatar,”
Delta points out. And United says that
“we welcome competition with all car-
riers, but that competition should be
on a level playing field and follow exist-
ing open-skies policy.”

But even in the airline community,
the defensive approach is not common
sense. The survival of carriers such as
Alitalia and Air Berlin hinged on the
ability of Etihad to invest. Jet Airways
in India also survived because of a
large capital investment by the Abu
Dhabi-based airline. And in the U.S,,
JetBlue Airways President Robin
Hayes wrote a letter to the secretaries
of State, Commerce and Transporta-
tion expressing his carrier’s “unwaver-
ing support” for the open-skies policy
and noting that the airline’s success
in serving the Caribbean and Latin
America could not have been possible
without open skies.

“Similar to the domestic aviation
landscape after deregulation, interna-
tional services, traffic and economic ac-
tivity have correspondingly grown since
the United States began pursuing its
open-skies policy,” Hayes states. Open-
skies policy has successfully “sought to
eliminate government interference in
commercial decisions on routes, capac-
ity and pricing,” he writes.

JetBlue is not in a global alliance
but has struck codeshare and interline
partnerships with airlines around the
world, Hayes notes. Emirates is one of
its partners.

Meanwhile, the three major U.S.
carriers and organized labor have ob-
jected loudly to Norwegian Air Inter-
national’s (NAI) application for a for-
eign air carrier permit, which has been
pending for almost a year. They argue
that the airline, domiciled in Ireland,
is operating a “flag-of-convenience”
business model that threatens the U.S.
airline industry. NAI’S plans to use
an Irish air operator certificate and
source crews from there, elsewhere
in the EU, the U.S. and possibly Asia
violates the open-skies agreement, its
opponents say. @
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Mind the Gap

Engine and aero improvements
are underway for Boeing’s 777
inarun-upto 777X

Guy Norris Los Angeles

2020. This seems like tomorrow to the company’s

manufacturing side as it prepares for assembly, but
for the 777 sales team looking to fill the production “skyline”
during the transition it could be an eternity.

To smooth the move at the end of the decade from the cur-
rent 777 family to the 777X, Boeing needs to drum up more
sales to keep the Everett assembly line ticking at, or close to,
the current 8.3 aircraft per month. There are currently 278
777-300ER and 777Fs in the firm backlog, representing just
under three-years worth of production at the current rate.
While the longer-term outlook appears to be positive—286
sales are already locked in for the 777X—the delivery trough
between 2018 and the acceleration in deliveries of the new
model from the 2020-22 timeframe onward is causing some
concern.

But Boeing’s 777 sales team is about to get a shot in the
arm. To help bridge the gap to the 777X, the company plans
to inject additional life into the -200LR/-300ER by developing
an upgrade package that will reduce fuel burn by 2% from
2016 onward.

Boeing plans to reveal full details of the upgrade in mid-
March. News of the plan first emerged in January when John

Boeing’s new 777X flagship is due to enter service in

BOEING
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Wojick, global sales and marketing senior vice president,
revealed “we are working on a fuel-burn improvement and
other items for 2016 that will provide the equivalent of around
2% fuel-burn savings.” He adds that, although 2014 was “a
good year” with 63 new 777 sales, “we need to continue to
work diligently to keep that skyline full as we transition from
the 777-300ER and 777F to the 777-8X and -9X.”

The coming availability of the upgrade, added to what Boe-
ing Chairman/CEO Jim McNerney describes as the “endur-
ing capability” of the 777, already appears to be bolstering
prospects of new orders to fill out the mid-term production
slots. During the recent fourth-quarter financial results call,
McNerney said: “We took 63 orders in 2014, which bodes well
for the 40 to 60 we need [per year] over the next few years.
So I'm feeling increasingly comfortable [about] the long-term
demand for the airplane. We expect demand for the 777 to
remain healthy through this decade.”

General Electric, which is the exclusive engine supplier
to the 777-300ER/777F with the GE90-115B, expects to start
initial tests of the engine-improvement element by the end
of the year. “We are targeting about a 0.5% specific fuel con-
sumption (sfc) improvement in the engine,” says Bill Mill-
haem, general manager of the GE90 program. Focus areas
include the aerodynamic “clean-up” of the fan module with
elimination of steps and gaps to reduce drag, and improve-
ments to the efficiency of the high-pressure compressor
stage-1 blisk.

The most significant single change in the engine upgrade
is an improvement to the active clearance control system
which cools the casing of the high-pressure turbine section,
helping to minimize clearances between the tips of the blades
and the shroud during cruise. “We’re introducing a new style
manifold and increasing the ‘muscle’ for better clearance
control,” says Millhaem, who adds that the revision lever-

Around 100 777s per year
currently roll off the Everett,
Washington, line. Boeing
hopes the upgrade will help
sustain close to this rate
until the debut of the 777X.
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ages active-clearance-control-system
advances that were introduced with
the GEnx engine for the 787 and 747-8.
The new manifold improves the axial
coverage area of the cooling flow over
the casing. In parallel with this, GE
plans to reactivate a valve in the core
to improve modulation of bleed air to
the manifold.

Slight aerodynamic changes will
also be introduced to the first-stage nozzle of the low-pres-
sure turbine, and the “grind” of the high-pressure turbine
shroud will also be optimized to improve the match between
the blades and shrouds in cruise. “In aggregate, all this adds
up to around 0.5% sfc. We are in the process of finalizing the
design of the hardware and will be doing some testing later
this year;” says Millhaem.

The upgrade is not considered a major certification ef-
fort because the engine thrust is unchanged and testing is
aimed at “mostly assurance” work to confirm that none of
the modifications affect durability, he adds.

The bulk of the planned 777 improvements is therefore
expected to encompass aerodynamic changes, although it is
not yet known what these will be. Whether some of the more
novel drag-reduction features—such as the hybrid laminar-
flow-control system developed for the 787-9—will be high-
lighted remains unclear. However, the most likely solution
is expected to be a further package of aerodynamic tweaks
similar in scale to upgrades introduced in the early days of
the 777-200LR/-300ER program. Together with better-than-
expected initial engine performance, these modifications im-
proved the fuel burn of the 777-300ER by 3.6% compared with
pre-service predictions at the start of the program in 2003.
For the 777-300ER, every 1% improvement in fuel efficiency
is roughly equal to 75 nm of extra range, 10 extra passengers
for a load-limited flight or 2,400 lb. of cargo.

The first set of improvements, introduced in 2005, resulted
from changes made to counter unexpected drag from the en-
vironmental control system’s ram air exhaust duct, and from
handling changes related to the introduction of the aircraft’s
raked wingtips. The duct changes included the addition of exit
louvres, the modulation of which was controlled by new soft-
ware in the cabin pressure system. By introducing the louvres,
Boeing improved thrust recovery and reduced the drag. The
wing changes were based on the addition of seven outboard
737-size vortex generators which, to Boeing’s surprise, resulted
in a 0.4% improvement in fuel burn.

Following the success of these changes to the longer-range
models, Boeing subsequently introduced a retrofittable per-

GENERAL ELECTRIC

Initial elements of the 777 engine
upgrade will be tested later this year.

formance improvement package (PIP)
based on the same modifications for
the 777-200/-200ER and baseline -300
from 2008 onward. The PIP also in-
cluded drooped ailerons that altered
the angle at the trailing edge by 2 deg.,
reducing drag by creating aerodynam-
ic loading on the outboard wing and making spanwise loading
more elliptical. As the aileron droop increased loading, it also
caused a change in the wing twist. This reduced local flow in-
cidence toward the wingtip, which reduced the shock strength
on the outboard wing and further cut drag.

The previous 777 PIP could be incorporated by operators
via service bulletins and was independent of others. Only the
ram-air-system upgrade had to be conducted during a heavy
maintenance check, and Boeing said fuel savings would begin
to pay off within 12-18 months of modification. It is not yet
known if the non-engine-related elements of the 2016 PIP
will be retrofittable. @

Widebody Duo

Full-scale development of a Russo-
Chinese widebody may begin next year

Maxim Pyadushkin Moscow
and Bradley Perrett Beijing

have begun preliminary design of their proposed joint

250-280-seat widebody airliner, which Moscow now
expects to enter service in 2025. This phase should be com-
pleted by July, says UAC President Yury Slyusar, while In-
dustry and Trade Minister Denis Manturov suggests that
full-scale development will begin next year.

“We have the money for this,” Manturov says, referring to
the preliminary design. As for the next design stage, more
funding will be needed, and this would fall in the 2016-18 bud-
get cycle, according to an Interfax-AVN news agency report
on the press conference.

By “next design stage,” Manturov appears to be referring
to detail design. That implies that a nine-year program for

R ussia’s United Aircraft Corp. (UAC) and China’s Comac
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full-scale development will be launched in 2016. Entry into
service in 2025 would be at the end of the target period pre-
viously set as 2023-25. China and Russia each allowed eight
years for development of their narrowbody airliners, the C919
and MS-21, respectively, and each now expects that it will
take 10 years to bring those aircraft to fruition.

Last November Slyusar, who was then Russia’s deputy in-
dustry and trade minister, said that the aircraft would make
its first flight in 2021-22. Development cost is now estimated
at $13 billion before the ruble’s recent fall in value, he says.
That compares with a figure of $7-8 billion he mentioned in
November. The cheaper ruble should reduce the U.S.-dollar
cost of the program, however; the two sides are probably
budgeting in dollars because that is the currency customers
and suppliers will use.

UAC and Comac, both state-owned, signed a memoran-
dum on cooperation for the program in May 2014. A joint
feasibility study was completed in autumn 2014 with positive
results, says a UAC official.

early, says an industry official in the U.S. Their requirements
are consistent with the large-scale use of composites that
Slyusar describes.

The UAC president hopes that most of the work on the
aircraft will be done in Russia. That point should be settled
soon, since detailed work distribution will be defined during
the current, preliminary design phase. UAC estimates that
the world will need 8,000 widebody airlines through 2033,
with 1,000 bought by Chinese airlines.

Comac’s studies have pointed to a gap in the market for a
widebody with the moderate range of 7,400 km (4,000 nm),
but in November Mikhail Pogosyan, who was then president
of UAC, said the joint airliner would have a range of up to
12,000 km and seat 250-300 passengers. Slyusar has refined
that to 250-280 seats in the basic version, which could later
be lengthened or shortened.

The intended engine for the type has not been mentioned,
but a competitive widebody would almost certainly need a
Western powerplant in its initial versions. Similarly, West-

Russian industry is keen to work with
the Chinese since Beijing can afford to
help fund the program. The joint wide-
body program has been met with great
support from the Russian government, but a wholly Russian
effort may struggle for funding. Comac is far less keen about
the endeavor, say industry officials in China, because the
Chinese industry would likely receive government backing
for independent development of a widebody. One has been
planned for several years under the name C929.

UAC is likely to develop and build the composite wing and
fin for the widebody while Comac handles the fuselage, says
Slyusar. Although that blueprint assigns the most difficult
part of the airframe to Russia, the UAC president points out
that not all of the technology is coming from his side. “China
is now not only a market and investor but is also providing
some expertise in technologies needed for our joint project,”
he says.

Still, UAC has more experience in major composite struc-
tures than the Chinese industry has, although Avic, Comac’s
airframe supplier, owns Austrian composites specialist
FACC. UAC subsidiary Aerocomposit has developed the
carbon-fiber wing for the MS-21 in cooperation with FACC
and Diamond Aircraft, another Austrian company. That wing
completed fatigue testing at the government aeronautical
engineering institute TsAGI near Moscow last spring. Comac
considered developing a composite wing for the C919, but
ultimately decided against it.

The MS-21 wing has since been sent to TsAGI for static
testing. Program managers for the widebody are looking at
their options in acquiring tooling that needs to be ordered

44 AVIATION WEEK & SPACE TECHNOLOGY/FEBRUARY 16-MARCH 1, 2015

The structure of the proposed
Russo-Chinese widebody is likely to
have a large composite content.

ern onboard systems would normally be
expected.

Tensions between Russia and the West
over the past year must increase the de-
sire of Moscow, if not Beijing, to equip the aircraft as far as
possible with systems from Russian and Chinese factories.
The Chinese are probably far from building an industry ca-
pable of producing robust, efficient aircraft systems able to
meet globally recognized certification standards, but Russian
industry could develop some equipment.

Russia’s United Engine Corp. (UEC) says it discussed pos-
sible joint development of a high-thrust engine for the new
widebody with Avic during Airshow China at Zhuhai last
November. The parties have had “serious negotiations,” a
UEC representative tells Aviation Week. The parameters of
the joint engine should be defined in the first quarter of this
year. It would be a Phase 2 powerplant for the aircraft, which
would probably go into service with a Western engine.

Avic Commerecial Aircraft Engines has been working on
the preliminary design of a turbofan for the widebody, with
the aim of entry into service between 2025 and 2030.

The Chinese have had far less experience in developing
transport aircraft than the Russians, but they trail only
slightly in producing aircraft with globally recognized air-
worthiness certification. UAC’s Sukhoi Superjet 100 regional
jet is the first such Russian aircraft; it entered service in
2011 and has certification endorsed by the European Aviation
Safety Agency. Comac’s ARJ2], a similarly sized aircraft, was
declared airworthy in December after a certification pro-
gram monitored by the FAA. ®
—With Guy Norris in Los Angeles.
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Extended Range

Government-owned Air India has been
given eight years to return to profitability

Jens Flottau New Delhi

ir India’s use of its aircraft—tail No. VT-ANI—best illus-
trates the overall state of the airline. It took delivery of that
Boeing 787-8 in 2012, but the aircraft has been grounded
and parted out for spares in a hangar at Mumbai’s international
airport for almost a year to keep other 787s flying. The Internet is
rife with photos that show the aircraft without engines or radome.

That Air India is in a terrible finan-
cial state is not news. The airline has
been posting losses since 2007 when
the Indian government merged the two
state-owned companies, Air India and
Indian Airlines. This merger had a dev-
astating impact on performance, both
operationally and financially. Because
of political wrangling, bureaucracy and
management incompetence, Air India
took years to integrate its domestic sis-
ter airline. Other projects, such as its
early efforts to join the Star Alliance,
fell through, and Air India became a
symbol of airline mismanagement and
missed opportunities.

But if one asks Rohit Nandan, things
are about to change. Air India’s chair-
man and managing director is pursu-
ing a turnaround program aimed at
restoring profitability, although he
emphasizes that this will be neither
quick nor easy. The Indian govern-
ment has agreed to fund that turn-
around until 2022, when it is expected
that the airline will have returned to
profitability. But the support comes
with strings attached; an oversight
committee is monitoring the progress,
and “equity is released only on the

Air India wants to convert orders
for the Boeing 787-8 into commit-
ments for the larger -9.

LA A Ty

basis of performance,” Nandan says.

The undertaking is a huge task that
Nandan will be relinquishing later this
year, when his term at the airline ends.
He will be heading to a senior position
within the aviation ministry. Mean-
while, he says the airline hopes to be
cash-positive in 2018. He notes that the
carrier is already in the black in terms
of variable costs.

But those rays of hope notwith-
standing, the airline continues to hem-
orrhage cash and incur huge losses.
While the latest official numbers have
not been publicly released, the airline
is expected to have suffered a loss of
well more than $1 billion in fiscal 2014,
similar to prior years’ results.

When Nandan took over more than
three years ago, the situation was so
dire that there was serious consider-
ation of replacing Air India entirely,
instating a start-up in its stead that
would not be burdened with the legacy
carrier’s many problems. But Nandan
says too many legal and infrastructure
issues made such a transfer impracti-
cable: “It’s good for academic discus-
sions, but difficult to achieve in reality.”
And, Nandan points out, Air India has
met or exceeded performance targets
set by the oversight committee, which
in turn continues to free up equity.

The fleet is a key part of the airline’s

[ o
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renewal plan. The carrier has already
begun negotiating significant changes
to its fleet plans with Boeing as it tries
to sort out its future long- and short-
haul requirements. Air India is “seri-
ously looking at” converting some of
its outstanding orders for 787-8s into
the larger -9, says Nandan. At the same
time, the airline wants to cancel the
three outstanding 777-800ERs still on
firm order.

While Nandan praises the perfor-
mance and commercial appeal of the
787-8—the carrier has taken 18 of the
27 it has on order—he says there is a
need for a larger-capacity version.

Air India has now converted all of its
international Asia-Pacific and Europe-
an network to 787 operations. The only
exception is London-Heathrow, which
it serves three times daily. But Nandan
would like to make even London a 787
operation. Because the aircraft is rela-
tively small, the airline is now consid-
ering more secondary European des-
tinations such as Amsterdam, Munich,
Barcelona and Madrid, which would
not have been an option for the 777.
The carrier’s previous international
expansion included destinations such
as Birmingham, England; Milan, Mos-
cow, Rome and Sydney.

Air India is also contemplating a
change to its 777 fleet. Nandan would
like to drop the remaining three orders
for 777-300ERs and convert them into
737s to be flown by its subsidiary Air
India Express. If Boeing agrees, the
777-300ER fleet would remain at 12 air-
craft and would be used for the routes
from India to North America. Air India
has also sold five of the eight Boeing
777-200LRs that it had been planning
to use on ultra-long-haul routes when
it bought the type in 2005. The remain-
ing three have been “minimally used”
because of their relatively high fuel
burn per seat.

In the short-haul segment, the
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airline hopes to introduce Airbus
A320neos in 2016 and 2017 to replace
aging A320s. These would be leased
because the airline’s board of direc-
tors has ruled against buying more.
Air India currently operates 22 A319s,
26 A320s and 20 A321s. The airline
would like to take more A320ceos ear-
lier, but these, too, would eventually be
replaced with A320neos.

Air India Express operates 17 737-
800s, and its fleet is set to grow to 36
aircraft by 2017. The airline could take
more -800s as part of the planned 777-
300ER settlement, but Air India would
also like to introduce the 737 MAX 8
sooner rather than later.

The average age of the Air India
fleet is planned to go down to 5.6 years
by 2020. It is now 8.5 years.

Better integration into a global net-
work is another component of the Air
India restructuring. Last year, the air-
line finally managed to become a mem-
ber of the Star Alliance. The step had
been delayed several years because
Air India management was preoccu-
pied with trying to integrate Indian
Airlines. The Star Alliance Chief Ex-
ecutive Board (CEB) later took the
unprecedented step of suspending the
application after Air India missed sev-
eral deadlines in the joining process. In
a surprise move in late 2013, the CEB
said it would reconsider the applica-
tion. The reversal was brought about
for two reasons. Given how much Gulf
state carriers are growing in the re-
gion, the time seems ripe to strengthen
alliances, and the CEB was convinced
that Air India management are well
on their way to resolving some of the
airline’s problems.

Air India became a Star member
last year, and the alliance’s CEOs held
their most recent board meeting in
New Delhi, an indicator that the air-
line is firmly ensconced in the alliance.
However, senior Star sources concede
that while Air India has managed to
improve operational reliability, much
more work needs to be done.

On-time performance is still lagging.
Only 59.8% of Air India’s flights were
on time in December, compared to
77.1% at Indigo and 73% for Go Air. Jet
Airways and Spicejet had poor show-
ings of 60.9% and 64%, respectively. Air
India attributes the latest performance
to a cabin crew shortage. Government
control of the airline is still very much
in effect. The carrier was ordered by
the civil aviation ministry to hire 800

additional cabin crew as soon as pos-
sible to improve the situation.

Service quality remains spotty as
well. While the airline has started to
address aspects of service delivery,
catering and inflight entertainment,
it is still far from matching the levels
reached by its rivals.

Strategically, Air India faces two
main challenges. First, it does not re-
ally have a way to compete with Gulf
carriers that are siphoning off a huge
number of long-haul travelers—via the
three hubs in Doha, Dubai and Abu
Dhabi—who previously would have
either not flown at all or would have
used Air India. Star Alliance integra-
tion may help to an extent, given the ef-
fect of loyalty programs and a broader
(codesharing) network that it can now
offer. But the defections are massive
and probably cannot be stanched.

The second challenge occurs closer
to home. In spite of the fact that Air
India has long incorporated Indian Air-
lines, formerly the government-owned
domestic airline, its market share on
domestic routes has fallen to a mere
18%. That compares to 32% for IndiGo
and 2% for Jet Airways. Even SpiceJet,
which almost collapsed at the end of
2014 when it was grounded for a day,
attained almost the same market share
as Air India last year. And the situation
shows no signs of abating: AirAsia In-
dia began flying last year and is slowly
becoming a powerful competitor. And
in January, Vistara, the joint venture

of the Tata Group and Singapore Air-
lines, took to the skies after having
received regulatory clearance in late
2014. Unlike AirAsia India, IndiGo or
Spicejet, Vistara is a full-service carri-
er. By definition, it will be fully focused
on domestic flying initially. In India,
new airlines cannot fly international
routes until they have been in opera-
tion for five years.

“It is a zero-sum game,” Nandan
says, referring to the domestic market.
“Somebody leaves, somebody comes.”
But Air India’s reaction to the launch of
Vistara has been less relaxed. The es-
tablished carrier offered rock-bottom
fares on many of its domestic trunk
routes in an extensive sale that was
clearly aimed at undercutting Vistara.
Observers have criticized the move as
using government money to drive pri-
vate competitors from the market and
have called for an investigation by the
country’s competition commission.

But given that the government-
funded Air India restructuring will
continue for at least seven more years,
the discussion about support will be an
ongoing topic.

Whatever the motive was for the ex-
tended grounding of VT-ANI—a short-
age of spares or a shortage of money
to buy them, or a combination of the
two factors—Air India now says the
almost-new Boeing 787 is about to re-
turn to service. Then again, it has been
“nearly ready to return to service” for
months. @

Taking the Risk

Investors bolster India’s aviation sector,
hoping growth predictions are solid

Jay Menon New Delhi

minefield, but that has not deterred

foreign investors and international
airlines from entering the country’s air
transport market.

Analysts are predicting India will be
among the top four domestic markets
worldwide before long. Airbus believes
the country’s domestic market will be
the size of Europe’s by 2023. The huge
growth potential is related to the bur-
geoning middle class here, although air
travel penetration is still low.

India’s aviation sector is a financial
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During the past year, two new airlines
have emerged in the area: full-service
carrier Vistara, a joint venture between
Singapore Airlines and Tata Sons; and
AirAsia India, launched by Malaysia-
based low-cost AirAsia in association
with Tata and Telestra Tradeplace.

“Indian aviation has enormous long-
term growth potential and is expected
to produce tremendous upside for
first movers,” AirAsia founder Tony
Fernandes said before the launch of
AirAsia India last July.
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”_ " The Indian govémment be1_-1e;res

“more new carriers will help improve
connectivity and engender competi-
tion, which will lead to more consum-
er-friendly practices in the domestic
aviation market.

It therefore recently granted per-
mits to several new airlines interested
in launching operations. Ligare Avia-
tion and LEPL Projects have already
received their Air Operator’s Permit;
Air Pegasus is in line to receive one.
Two other airlines, Air Carnival and
Zav Airways, have been granted the
Civil Aviation Ministry’s initial No
Objection Certificate (NOC) to start
scheduled regional services. While Air
Carnival proposes to operate in south-
ern India, Zav will fly in the northeast-

that have been granted the NOC in-
clude AirOne Aviation, Zexus Air Ltd.,
Premier Air and Turbo Megha.

The Directorate General of Civil
Aviation is considering allowing non-
scheduled air operators and air char-
ters to convert to scheduled operations
on routes not served by the existing
scheduled airlines to further promote
air travel.

AirAsia was the first foreign opera-
tor to enter the market since India, in
2013, allowed international carriers to
own up to 49% of domestic airlines.
Singapore Airlines-Tata’s Vistara fol-
lowed and is now the third full-service
carrier here after state-run Air India
and privately owned Jet Airways.

- Sl
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- ern and eastern regions. Other airlines

is curr'?e'ﬁﬂy operating
three Airbus A320s on domestic
routes.

Singapore Airlines hopes India will
further ease restrictions that are part
of its aviation policy now that Vistara
has been launched. “The 5/20 rule is
a disadvantage for Indian airlines,”
Singapore Airlines CEO Goh Choon
Phong says. The rule requires Indian
airlines to operate a fleet of at least 20
aircraft for at least five years before
international flights can be launched.
“Foreign airlines can start flying to
India the day after they have been set
up,” he points out.

India’s airlines are divided over the
rule. Whereas incumbents such as Air
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India, Jet Airways, Indigo and Spicejet
have lobbied for retaining it (to fend off
additional competitors), AirAsia India
and Vistara argue against it. Aviation
Minister Ashok Gajapathi Raju Pusa-
pathi says he sees no reason for the
5/20 rule and that it is soon coming
up for reconsideration.

Goh says, “Vistara ought to go inter-
national in the future.” He believes the
recent drop in fuel prices will make the
airline’s launch easier. He is not con-
cerned that lower fuel prices will lead
to an additional influx of capacity. “Even
with high fuel prices, Southeast Asia
has been awash with capacity. That’s
why margins have been so low.”

If successful, AirAsia India and Vis-
tara undoubtedly will reinforce the
attractiveness of the Indian market

for foreign investors and may open
the doors for more overseas carriers,
particularly from the Middle East, to
explore opportunities for strategic tie-
ups with existing local carriers, in a bid
to attract more Indian passengers for
their own international networks.

Abu Dhabi’s Etihad Airways has
purchased a 24% stake in Jet Airways,
which was then India’s largest publicly
listed low-cost carrier (LCC), while cash-
strapped LCC Spicedet says it has held
preliminary talks with several potential
partners but declines to identify them.

In entering the market, any new air-
line will be competing for many of the
same travelers with the existing local
airlines and will have to fight aggres-
sively for market share.

While AirAsia India has placed it-

self as an LCC to connect smaller cities
as feeder routes for its international
services, Vistara’s full-service model is
aimed at the burgeoning middle class.

Vistara started operations in Janu-
ary and plans to offer 87 flights per
week during its first year. The new
airline has taken delivery of two Air-
bus A320-200s, and is looking to have
a five-aircraft fleet by year-end, and 20
aircraft by its fifth year.

AirAsia India operates a three-
aircraft fleet and says it is on track
to break even in the first half of the
year. “We expect to take delivery of
the fourth aircraft by March. We are
already cash-flow positive and are ex-
pecting to break even between May to
June,” CEO Mittu Chandilya says.

The two new airlines already have

Turning Around

After years of losses, India’s airlines
are poised to begin making profits

Jay Menon New Delhi

tion sector has started to see some positive signs
that could possibly mark the onset of a turnaround
in fortunes.

“The last few months have seen tailwinds converging for
India’s airlines—such as improvement in demand and there-
fore load factors, a largely stable rupee-dollar exchange rate
and, most important, a steep fall in crude oil prices. That
would mean airlines are set to post their best operational
performance in the last five years,” says Rahul Prithiani, di-
rector of Crisil Research.

India’s seven airlines—state-owned Air India and six major
private airline groups: IndiGo, Jet Airways, SpiceJet, GoAir
and the two new joint ventures, Vistara and AirAsia India—
are all struggling, except for privately owned low-cost carrier
(LCC) IndiGo and newcomer Vistara.

But the situation is changing. Most of the debt-ridden car-
riers are likely to report profits in the October-December
quarter on the back of falling global crude prices and growth
in passenger traffic. Global crude prices have plummeted by
almost 60%—to about $45 per barrel from $110 in June 2014.
Jet fuel accounts for nearly 50% of Indian airlines’ operating
costs. Carriers here could save up to 24.80 billion rupees ($400
million) in 2014-15 thanks to fuel prices, according to aviation
consultancy CAPA. “After facing a constant stream of eco-
nomic, regulatory and structural challenges that has resulted
in India’s airlines losing a combined $11 billion over the last
eight years, Indian aviation could be on the verge of entering
anew era of profitable and sustainable growth,” it states.

The biggest relief for the Indian aviation industry is the
survival of cash-strapped LCC Spicedet. The airline, which

A fter a turbulent 2014, the country’s beleaguered avia-
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was on the verge of being
grounded, received a life-
saving investment in mid-
January when its owners
Kalanithi Maran and his
KAL Airways transferred
ownership, management
and control of the com-
pany to Ajay Singh, a co-
founder of the airline who
had sold his stake in 2010.
Following the transfer, the
LCC’s board approved the
sale of shares worth 15
billion rupees after a deal
was reached among the
previous majority owners
and Singh, who is leading
a rescue plan. “The worst
is behind us. But we will be
taking tough decisions. We
are reviewing every aspect
of the business and a decision will be taken in the next few
weeks,” says Sanjiv Kapoor, chief operating officer of SpiceJet.

The airline’s debts exceeded assets by 14.6 billion rupees
as of Sept. 30, 2014. But the good news is that “lower oil
prices have significantly reduced SpiceJet’s third-quarter
loss, which could have been otherwise significantly higher,”
says Kapil Kaul, CEO of CAPA-South Asia.

The woes continue at one of the country’s three full-service
airlines, Jet Airways. It is being turned into a “feeder carrier”
now that United Arab Emirates’ national carrier, Etihad Air-
ways, picked up a 24% stake in the airline. Since the advent
of Vistara, Jet Airways has scrapped its low-cost operations
and revamped its fleet to focus on a premium-class product.
However, the country’s second-largest airline, which posted
a loss of 36.67 billion rupees in 2013-14, has to address other
key strategic errors.

“We plan to reduce losses in 2015, consolidate in 2016
and turn profitable in 2017,” says Jet Airways CEO Cramer
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unleashed intense competition within
an industry plagued by high fuel taxes,
poor traffic growth and a weakened ru-
pee. Analysts say the launch of new car-
riers when the industry is suffering may
push the sector further into the red.

“With new airlines coming in and
existing airlines being financially in
dire straits—everyone is vulnerable,
except IndiGo,” says Kapil Kaul, CEO
of the South Asia-Center for Asia Pa-
cific Aviation (CAPA).

In the last seven years, Indian car-
riers, including state-owned Air India
and now-grounded Kingfisher Airlines,
have had a combined loss of more than
$10 billion after years of below-cost
ticket pricing and overambitious expan-
sion, according to CAPA.

India now has one state-owned air-

line—Air India—and six major private
airline groups: IndiGo, Jet Airways,
Spicedet, GoAir and the new joint ven-
tures Vistara and AirAsia India.

“Over the next 18-24 months we
anticipate consolidation in the sec-
tor. We don’t expect more than four
strong pan-India carriers. The others
will operate as niche players or col-
laborate with the larger players,” ex-
plains Amber Dubey, partner and head
of the aerospace and defense practice
at KPMG in New Delhi.

The impact is already visible at Jet
Airways. The direct competitor to Vis-
tara scrapped its low-cost operations
and revamped its fleet to focus on a
premium-class product.

Rather than joining the low-fare
bandwagon, the strategy of Vistara

has been to focus on cities where there
is a demand for a full-service airline.
“Vistara is well-capitalized and has a
strong startup management team but
will be severely tested in the market,”
says CAPA’s Kaul. “Tata and Singa-
pore Airlines may be in a position to
establish a more competitive, hybrid
business model, offering a high-quality
product with a lower cost base than
incumbent full-service carriers.”

The majority of Indians are used to
flying without any frills, and any new
entrant will have to be prepared to deal
with the fact that LCCs control 65% of
the market. “The average Indian pas-
senger and the corporate sector are
not really ready to pay a premium for
domestic flights that last around 2 hr.
or s0,” Dubey adds. ®

IndiGo has ordered a total
of 530 Airbus aircraft in the
past nine years.

Ball. He notes that the international portion of its busi-
ness has become profitable again. CAPA estimates that
the airline will post a profit of 1.2-1.8 billion rupees in the
October-December quarter, which excludes all extraordi-
nary one-time costs. Jet had reported a loss of 2.7 billion
rupees in the corresponding quarter of 2013. Both IndiGo
and GoAir will be profitable in the third quarter, per CAPA’s
estimates. “December was the best-performing month for
all carriers—yields and passenger load factors rose due to
Spicedet’s challenges,” says Kaul.

IndiGo’s ascendency continues with its market share ris-
ing to 36.1% in December. Airline President Aditya Ghosh
attributes the carrier’s success to on-time departure, clean
aircraft and an overall pleasant flying experience. The air-
line has placed three large orders with Airbus totaling 530
aircraft in the last nine years. It is estimated that IndiGo will
continue to outperform and that its profit will rise signifi-
cantly in 2014-15 compared to 2013-14.

AviationWeek.com/awst

Another loss-making LCC, GoAir, is also ex-
pected to record its best-ever results, if the
fourth-quarter (January-March) metrics come in
as expected. For a change, national carrier Air In-
dia recorded a net profit of 146 million rupees in
December, mainly driven by healthy growth in both
passenger and cargo revenue. Officials say the air-
line’s total revenue rose by 6.5% to 20.70 billion ru-
pees during December 2014, as compared to 19.44
billion rupees in the same period of 2013. Air India
estimates passenger revenue of 165 billion rupees
during fiscal 2014-15 and total revenue of nearly
215 billion rupees. Together with its subsidiaries,
the consolidated revenue is expected to reach 250
billion rupees for the financial year ending March
31, 2015.

Fledgling low-fare airline AirAsia India, which
was launched last year, hopes to break even by
May-June, when it is likely to introduce its sixth
airplane, CEO Mittu Chandilya says. Low-cost
AirAsia India and full-service Vistara are, how-
ever, heartened by the government’s proposed
move to replace the “5/20” rule, which makes it manda-
tory for airlines to have five years of domestic operations
and a 20-aircraft fleet to become eligible to fly internation-
ally. “This will help improve the balance sheets of the new
airlines,” says a senior officer at the civil aviation ministry.
According to Prithiani, at an aggregate level, the domestic
carriers are expected to post an operating profit of 81 billion
rupees in fiscal 2016, a total shift from the 15 billion rupee
loss posted in fiscal 2014.

“Domestic air traffic has remained almost flat at about
60 million passengers over the past two years or so,” Pri-
thiani says. “But growth is expected to soar to double digits
by 2015-16, helped by economic recovery, relatively smaller
price hikes and enhanced connectivity. Economic growth,
after being sub-5% for two consecutive years, is expected
to pick up in 2014-15 and 2015-16. Also, the launch of new
routes and direct connectivity between smaller towns will
help passenger traffic growth.” @
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A Glimpse
Into Avic

Chinese industry pursues broad range
of aircraft manufacturing technologies

Bradley Perrett Beijing

n China, things are often not exactly secret but still not much

discussed. One of those things is aircraft manufacturing tech-

nology. Manufacturers all over the world are circumspect
when talking about their processes. The various factories that
make up Avic, imbued with Communist military thinking, are a
good deal more close-mouthed than most.

So it is helpful that two official tech-
nology associations have published a
review of the country’s advances in
aeronautical technology, collating
information that is probably already
available but not too easily accessed.
The picture that emerges from the
manufacturing chapter of the re-
port—from the China Association
for Science and Technology and the
China Society of Aeronautics and As-
tronautics—is much as observers of
the Chinese industry would expect:
Enjoying solid funding, the sector,
dominated by Avic, is looking into
just about every fabrication technol-
ogy that it can.

For example, the industry is re-
searching electron-beam, laser, fric-
tion-stir and linear vibration welding,
says the report. It has achieve break-
through progress in these technolo-
gies and applied them to production.

“Manufacturing of a variety of tita-
nium and large and complex key metal
parts directly through laser [forming]
has been applied to new fighters, large
transport aircraft” and the Comac
C919 narrowbody airliner, it says. The
“new” fighters are not named. China’s
main current-production fighter is the
J-10, with the large J-20 in develop-
ment. Both are from Avic’s Chengdu
works, while the Shenyang operation
is promoting the J-31 as an export
product.

The Chinese-language Report on
Advances in Aeronautical Science and
Technology, published in 2014, reviews
the state of the industry in 2012-13.
Frequent mentions of “breakthroughs”
show where the industry is making the
most important progress—but allow-
ance must be made for the positive
spin that Chinese officialdom habitu-
ally includes in public documents.

Basic research into electron-beam
welding of thick titanium pieces is
underway, the report says. Other re-
search, apparently beyond basic, is
looking into using the technique with
titanium-alloy load-bearing frames,
beams, rails, tail structure, fan cases,
combustion chamber cases and the
structural parts of drive trains.

Research into linear vibration
welding is focused on titanium alloys
used in engines. This work involves
blisks and single-crystal components.

As to more conventional fabrica-
tion techniques, “in recent years,
all Chinese aeronautics enterprises
have added numerically controlled
machining equipment of large sizes
and high speeds and with multi-
axis operation,” the report states.
“Numerically controlled machining
capability has increased greatly.”
Breakthroughs have been made in

Tails They Win

the Australians automatically being offered participation their
government would probably not have fought for.
This is resulting in one Australia manufacturer upgrading

Canberra will not demand offsets,
but its F-35 suppliers have them

Bradley Perrett Melbourne, Sydney
and Adelaide, Australia

given up major state support for aerospace manufac-
turing. It is lucky for local industry then, that the rest
of the world has not. The F-35 program’s early acceptance that
export customers would demand production work resulted in

Australia, with little commitment to industry policy, has
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its skills, a small but advanced company building up its size
and perhaps having an opportunity to apply radical cost-sav-
ing technology, and most surprisingly, a newcomer entering
the industry. From the point of view of Australian economic
efficiency, the program is all the more satisfactory because
F-35 contracts, though offered to customer countries, are
subject to competition; a company cannot simply hold out
its hand and declare that it is entitled.

The bulk of Australia’s involvement is building tail fins under
contract to major F-35 program partner BAE Systems. The
industry is due to make 722 sets of fins, while the Royal Aus-
tralian Air Force takes delivery of at least 72 F-35A Lightnings
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research into high-speed machining
chatter, the optimization of opera-
tion parameters, the prediction and
control of deformation, and working
on difficult materials. According to
the report, this know-how is already
being used in producing detail parts.
Tolerances of 0.1-0.3 mm (0.004-0.012
in.) have been achieved for large air-
craft structural components, and 0.01
mm for engines.

Aluminum alloy milling speeds
have reached 1,000 meters (3,300 ft.
per min. and material removal 25-30
kg (55-66 1b.) per hr. Large aircraft
parts 1.5-2 mm thick are being pre-
cisely milled on both sides. For tita-
nium, the milling speed has reached
60-80 meters per min.

There has been breakthrough
progress in shot-peen forming of
large fuselage panels, creep form-
ing, superplastic forming of engine

Chinese industry is using laser-forming for
manufacturing parts in fighters. This aircraft is
a prototype of Shenyang Aircraft’s J-31.

blades and diffusion bonding. Some
of these technologies have gone into
production use, such as numerically
controlled shot-peen forming of large
supercritical wings for regional air-
craft—presumably, the Comac ARJ21
regional jet. Superplastic forming and
diffusion bonding is being used on
panels, while the process, combined
with diffusion bonding, has been ap-
plied to engine vanes.

“The use of resin-based compos-
ites in Chinese aeronautics is rising
rapidly,” states the report. “For small-
and medium-size aircraft, composites
have reached 30% of the structural
weight. For large aircraft it is about
15%.” For small and medium aircraft,
the industry is widely using prepreg
tape, automatic cutting, laser-assisted
positioning, manual lay-up and auto-
clave curing.

Co-curing has been applied to the

YAN SIMING/INTERNATIONAL AVIATION

load-bearing structure of main and
tail planes. The more advanced tech-
niques of resin transfer infusion, resin
film infusion and vacuum-assisted
resin infusion are being used for ca-
nards—presumably of the Chengdu
J-10 multirole fighter—and for beams,
cabin doors, and aft pressure bulk-
heads.

Research is ongoing for applying
such technology for complex shapes
such as engine disks and large blades.
Automatic tape laying is being used in
research projects. And development
work has begun for key technologies
of automatic fiber placement.

The industry has engineered car-
bon-carbon composite technology for
application in brakes equipment and
heat-protection for (unnamed) high-
speed aircraft. Critical technology for
ceramic-based composites has been
acquired. @

and becomes one of the largest non-U.S. users of the type.

Considering the high standards required for stealth fight-
er production, it is perhaps surprising that the tails will be
assembled by a newcomer to aircraft building, formerly a
specialist tool supplier to the automotive industry. That Mel-
bourne company, Marand, has also been deeply involved in
the program by building tools for Lockheed Martin and BAE
Systems, lending its automotive-based knowledge on high-
rate production, while also building the elaborate engine trol-
leys that will soon be common sights at F-35 bases worldwide.

Marand is assembling the tails as a second supplier, along-
side the BAE plant at Samlesbury, England. The company
delivered its first set of fins in March. It is ramping up from
three sets last year to four this year and 10 in 2016. The peak
rate in Australia will be 70 sets a year.

AviationWeek.com/awst

General manager Rohan Stocker declines to discuss the
technologies used, except to note that the temperature of the
assembly room is tightly controlled to ensure precise part
size during assembly. Tolerances are unstated but Stocker
confirms they are unusually tight, as may be expected for
parts of a stealth fighter, the surface of which must be near
perfect to minimize the reflection of radio energy in the direc-
tion of the transmitter.

So how has a company that has mainly served the automo-
tive industry managed to get the work, and how can it do the
job adequately? Part of the answer is that, as a tool maker,
Marand already had experience in aerospace, because from
the 1980s it supplied equipment to an Australian government
aircraft company, now Boeing Aerostructures Australia.

This background led to Marand’s participation in early
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discussions, around 2002, about potential Australian involve-
ment in the F-35 program. At that time, about 90% of the
company’s revenue was from the automotive sector, but this
exposure to the program led to Lockheed Martin hiring Ma-
rand for production engineering at Palmdale, California. A
key issue, says Stocker, was that Lockheed Martin had no
recent experience in building aircraft at the rates planned
for the F-35; automotive know-how in an aerospace supplier
was useful.

Marand was also well placed to bid for tools for F-35 pro-
duction. The company became probably the main provider
of tools for Palmdale, building 500-600 tools used for com-
posite wing fabrication, as well as supplying equipment to
Samlesbury for tail fin production and to other members
of the F-35 program, says Stocker. And it won the contract
for the engine trolley for the F-35’s Pratt & Whitney F135
engine.

Then, in 2010-11, the company, by then deeply involved in

QUICKSTEP TECHNOLOGIES

the F-35, was invited to bid for fin production—a few years
before its Australian automotive customers said they would
close their factories, with the flinty-eyed government making
no offer to bail them out.

And how does Marand deliver stealth precision? First,
road vehicle production is not exactly imprecise. In con-
trast to traditional aircraft manufacturing, car parts and
assemblies must fit together first time, every time; the ve-
hicle industry can hardly afford shimming. Second, Marand
was building the fabrication tools, which were necessarily
more precise than the car parts being made. Finally, Stocker
says, it was already used to the particularly demanding tol-
erances of the F-35, because they were similar to Marand-
manufactured gauges.

Titanium parts for the tail fins, including outer frames, are
coming from BAE’s Edinburgh Parks, Adelaide, site. The fac-
tory was working mainly in aluminum; the F-35 program gave
BAE the chance to switch to titanium—higher-value work.

The BAE factory began supplying Samlesbury in 2009 with
small pieces and then a year later commissioned a second
machining center for medium parts. Support from the South
Australian state government ensured that BAE could install
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a AU$10 million ($7.8 million) machine for making the largest
parts of the tail.

Because Samlesbury had the same equipment, setting up
the unit at Edinburgh Parks did not present great difficul-
ties, says Peter Serdar, projects and performance manager
of BAE’s Australian manufacturing operation. The first piece
it produced was good to use in an aircraft, he says. Edin-
burgh Parks is now in a position to feed some of its techni-
cal know-how back to Samlesbury. As the rate increases, a
fourth machining center will be needed to supplement the
two smaller ones. So far, the largest machine is working at a
low rate, supplying Marand and the British assembly lines,
but is building up to full-rate production.

Like other non-U.S. suppliers, BAE must now be enjoy-
ing the widespread fall in exchange rates against the U.S.
dollar, since the contracts are presumably denominated in
U.S. currency. This is particularly true for the Australians;
their dollar has dropped about 20% against the U.S. dollar
in the past few months.

The third member of the team, Sydney-
based Quickstep, may eventually make the
biggest Australian mark on the program.
The small but rapidly growing special-
ist in high-grade composites for military
aircraft is building the skins and spars of
the fins. It is doing so with a conventional
autoclave process.

Quickstep, while making F-35 parts
with autoclaves, has the technology
for quickly curing composites in small
inexpensive equipment (shown).

The autoclave business helps Quickstep
to expand while it works on key technolo-
gies that do not use such expensive equip-
ment. One production process uses glycol
in a small, economical machine to quickly
heat and then control the temperature of
composite parts for curing. Typically, the
cost saving is 10-50%, depending on the
shape of the part, says Executive Director Philippe Odouard.
The quality can be higher, because fast heating makes the
resin very runny; it can soak the carbon fiber well before
beginning to cure.

For alargely composite aircraft such as the F-35, these cost
and quality advantages must seem very attractive. “The vis-
ibility of the Quickstep technology within the program is very
high,” says Odouard. But there is no firm plan to introduce the
production method, he adds, even though Quickstep, with help
from Lockheed Martin, has run tests on hundreds of pieces
for preliminary confirmation that they are equivalent to au-
toclave parts.

Odouard declines to comment further, but a likely reason
for Lockheed Martin not taking up the opportunity is that
the program’s immediate need is stability over cost saving.
The technology will remain available, however, and not just
for the tail fins. Part of Quickstep’s business is licensing its
know-how. @

e

Read more on Asia-Pacific defense: AviationWeek.com/Tejas k
and AviationWeek.com/FGFA
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HINDUSTAN AERONAUTICS LTD.

Not Just the State

HAL, which has been
criticized for ineffi-
ciency, is running late
on Flanker deliveries to
the Indian air force.

Private defense industry in India sees a welcome turn of fortune

Jay Menon New Delhi

almost a fiefdom of government companies such as
Hindustan Aeronautics Ltd. (HAL) and Bharat Elec-
tronics Ltd. These organizations have long been criticized
for slow development programs and inefficient production.

Now the country will see if private enterprise can do better.
By raising the limit on foreign ownership of Indian defense
companies, the government has opened the way for global gi-
ants to inject know-how and funds into local operations. And
the defense ministry is under pressure to spend more of its
acquisition budget in India, as part of a government-wide cam-
paign called Make in India. There is ample room for growth,
because India is the world’s largest arms importer, and has
been spending only 30% of its equipment budget domestically.

“As Indian companies presently may not have adequate capa-
bilities in terms of technology, they are encouraged to partner
with foreign companies for joint ventures, technology transfer
arrangements and tie-ups,” says Defense Minister Manohar
Parrikar. “In the days to come, import is going to be the rarest-
of-the-rare option, and first opportunity will be given to the Indi-
an industry to develop and manufacture the required systems.”

Having a willing and encouraging customer is not always
enough, however. For the biggest defense requirements, Indian
private companies are still not willing vendors; the risks are
too high. And even these businesses, new to complex defense
systems development, do not yet have much experience.

Still, they are not all starting from zero. In the past decade,
manufacturers here have increasingly won work from foreign
companies, usually in contracts the government required as
export offsets for an aerospace import. The contracts are rais-
ing skills, as they are intended to.

“The actual opportunities for Indian companies to manu-
facture weapons and weapons systems are very large,” says
Sukaran Singh, vice president of Tata Advanced Systems.
“An entire ecosystem is coming together in the defense equip-
ment market.”

Tata Advanced Systems is building cabins for Sikorsky
S-92 helicopters and it builds center wing boxes and tails for
the Lockheed Martin C-130J Hercules. The Indian company

u ntil about 2011, Indian defense manufacturing was
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has factories at Hyderabad and New Delhi and is planning to
build plants elsewhere. One of the latest activities, agreed last
year, is production of airframes for PC-12 passenger aircraft,
including cockpits, for Pilatus Aircraft of Switzerland.

Airbus and Tata Advanced Systems have agreed to jointly
offer the C295 light airlifter as a replacement for the air force’s
56 Avro 748s. This would be a revolutionary step for industry
here—a private company would build a substantial aircraft
for the air force.

The government should decide in the fiscal year beginning
April 1 whether to award the production contract.

Conglomerate Larsen & Toubro, a naval shipbuilder, is an-
ticipating opportunities by investing in training. “With the
entry of the private sector in the defense sector, we’re looking
toward collaboration in manufacturing defense equipment,”
says the group’s executive chairman, A.M. Naik.

But there is a limit to the industry’s ambition, or bravery.
The transport aircraft contract is the biggest to become avail-
able since the Make in India campaign began, but only Tata
Advanced Systems bid, underscoring a reluctance on indus-
try’s part to take on the largest programs. Pilatus cannot find a
private local partner to build 105 additional PC-7 basic trainers
that the armed forces want to order, because no company has
adequate capability. “The time taken to achieve the certifica-
tion by any company in India is underestimated and needs to be
considered,” says Jim Roche, deputy chief executive of Pilatus.

The limited range of private companies that can do such
work is a result of the former policy of feeding the great bulk
of defense manufacturing to HAL and other state organiza-
tions. But these groups are often criticized for inefficiency.
The forces and even the prime minister blame them for India’s
failure, after more than six decades of effort, to become an
important manufacturer of aircraft and aeronautical systems.

In the most recent case, HAL is behind schedule in deliver-
ing Sukhoi Su-30MKI fighters to the air force. It is able to build
only 16 a year, even though India and Russia agreed on license
production and technology transfer more than 14 years ago. @

—With Bradley Perrett in Beijing.
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Rafale Riposte

France will not warranty Indian-built aircraft

Jay Menon New Delhi and Caroline Bruneau and Amy Svitak Paris

fter months of seeing Dassault
AAViation being browbeaten in
the Indian press, French arms
procurement agency DGA defended its
contractor, asserting that a 2012 agree-
ment to provide India with Rafale fight-
er jets never committed the company
to guarantee aircraft manufactured in
India at state-owned Hindustan Aero-
nautics Ltd. (HAL). However, a recent
senior adviser to HAL's management
tells Aviation Week that guaranteeing
HAL's work is not the issue, but that the
French are being “rigid” and refusing to
stand behind the integrity of the design.
“Dassault will not be responsible for
the whole contract. It is a co-manage-
ment setup,” says French defense pro-
curement chief Laurent Collet-Billon,
who was clear that France will not as-
sume full liability for HAL-built Rafales.
“It cannot be a problem, because it was
not in the request for proposals [RFP].”
Speaking to reporters during an an-
nual media address Feb. 9, France’s
arms procurement chief said the €10.2
billion ($12 billion) agreement—which
has been under negotiation for more
than three years—calls for the first 18
of 126 Rafale jets to be built in France.
After that, HAL would take over pro-
duction of the remaining 108 aircraft.
Dassault’s responsibility for the
latter has been the subject of heated
negotiations between New Delhi and
Paris in recent months. Pressure on
the talks has increased because India,
according to defense ministry officials,
wants to make a final call on the Rafale
project before Prime Minister Naren-
dra Modi visits France in April.

ECPAD
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“A lot of progress has been made
since 2012,” says Collet-Billon, adding
that he wants to believe negotiations
will give way to a contract for the 126
fighters plus 63 options. But Collet-Bil-
lon says talks with the Indian govern-
ment have become bogged down over
questions of production of the fighters
on Indian soil. “India has its own pace,”
he said of New Delhi officials. “It’s not
useful to put pressure on the client. We
have to live with our differences.”

French officials are increasingly opti-
mistic that a Rafale deal will be signed
shortly with Egypt, and an order from
Qatar is still considered likely. Those
deals would end Rafale’s export drought
and reduce India’s negotiating leverage.

But even as a French official in India
insists that “everything is at its normal
pace,” Indian officials are stoking spec-
ulation that the acquisition process
could be delayed again, and that India
could choose to acquire more Sukhoi
Su-30MKI fighters as an alternative to
the Rafale.

Moreover, a retired senior Indian
military officer who was involved in
the drafting of the original RFP and
has been a senior advisor to HAL,
tells Aviation Week that “the French
don’t want to be accountable in any
way. The original equipment manufac-
turer [OEM] has to stand guarantee
with respect to design and integrity of
design. The French are trying to get
away from the OEM’s responsibility.”
He added that the defense ministry
would eventually have to choose be-
tween the Rafale and the Fifth-Gener-
ation Fighter Aircraft (FGFA), a HAL-

developed variant of the Sukhoi T-50.

Defense minister Manohar Parrikar
told a local television channel in Janu-
ary that “the Su-30 choice is always
there. Upgrade the Su-30 to make it
more capable by equipping it with
state-of-the-art electronic warfare
systems.”

The Indian defense ministry is com-
plaining about Dassault’s alleged unwill-
ingness to guarantee the performance
of the HAL-built aircraft. According
to Indian officials, the original RFP
required bidders to transfer technol-
ogy for production to HAL as well as
provide a warranty for HAL’s work.
“The offer of the French firm for tech-
nology transfer is compliant to the re-
quirements specified in the RFP,” the
minister said, but Dassault’s guarantee
terms—which are limited to the first 18
aircraft—are inadequate.

“Irrespective of anything, the RFP
terms have to be met. . . . They cannot
be diluted,” Parrikar added. However,
the minister also ruled out the possibil-
ity of re-opening the competition.

Dassault’s response to the RFP was
influenced by a planned partnership
with Reliance Industries, a $75 billion
private-sector energy-based conglom-
erate that planned to expand into aero-
space and defense. Reliance would have
performed much of the manufacturing
work on the locally built Rafales in new-
build facilities. However, the Indian gov-
ernment has insisted that HAL build
the aircraft. The original manufactur-
ers of the Su-30MKI and Jaguar were
not asked for similar guarantees.

Amber Dubey, head of defense and
aerospace at KPMG India, commented
that “to drag the selection process for
eight long years and then question the
very need for the product may not re-
flect very well on India. A flexible ap-
proach, without compromising India’s
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Training
Wheels

Northrop turns to Scaled Composites for a new
T-X prototype, abandoning a modified Hawk

Amy Butler Washington and Nellis AFB, Nevada

Northrop Grumman-led team
A is dashing its plan to propose

amodified BAE Systems Hawk
trainer for the U.S. Air Force’s T-38 re-
placement program, opting instead for
a clean-sheet design for the $1 billion
program.

The shift is more bold than it is
surprising. The team is paying for a
brand-new prototype despite a slump
in defense spending. But it has become
increasingly evident that the Hawk is
unsuited for the mission due to short-
falls in the fast-jet trainer’s ability to
sustain Gs, perform high angle-of-
attack maneuvering and execute tight
turn rate and radius.

Scaled Composites, wholly owned by
Northrop Grumman since its purchase
in 2007, formed a small team to build a
suitable aircraft from the ground up.

This marks the third U.S. company
to propose its own new-build aircraft

for a competition that began with three
foreign-built, modified off-the-shelf
designs: the Hawk, Lockheed Martin/
Korea Aerospace Industries T-50 and
General Dynamics/Alenia Aermacchi
M-346. Boeing planned since entering
the competition to offer a new-build de-
sign; it is teamed with Saab. Textron
Airland is looking at three variants
of its company-developed Scorpion
demonstrator for the T-X mission,
says President Bill Anderson. Boeing
declined to comment about progress
on its prototype.

The Air Force has been openly pur-
suing a T-X plan since 2011, but the fis-
cal 2016 budget proposal sent to Con-
gress Feb. 2 indicates that a request
for proposals will finally be released in
fiscal 2016. The plan calls for $575 mil-
lion in fiscal 2016-19, with an estimated
total program cost at $1.04 billion and
a source selection by the end of fiscal
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2017. The winner stands to dom-
inate a global fast-jet trainer
market, especially for countries
planning to buy the F-35. Nine
partners already are teamed to
develop the stealthy fighter and
another three are foreign mili-
tary sales customers.

The so-called T-X will eventu-
ally be used to train future F-22
and F-35 pilots with advanced
skills. Adding to the require-
ments is an Air Force decision
in the fiscal 2016 budget plan to
expand T-X to cover a require-
ment for a new “red air” aggres-

BAE's Hawk (bottom) would
struggle to meet sustained G,
high angle of attack and tight
turn radius requirements
sought in the U.S. Air Force’s
T-38 (top) replacement
program.

sor “stores aircraft interface”
kit to include adding a radar,
datalink and hard points for
weapons and a jamming pod.
The T-X aggressors will replace
F-16Cs used in that role now at
the Air Warfare Center at Nellis
AFB, Nevada. The Hawk would
be unable to meet the demands
of an aggressor aircraft.

The “red air” T-X is needed
to tax the technology and skills
of future F-22 and F-35 pilots,
says Col. Adrian Spain, commandant
of the Air Force Weapons School at
Nellis. During live-fly training, the ag-
gressors not only use enemy tactics
but the aircraft must also emulate ad-
versary platforms well enough to “fool”
the Air Force’s aircraft into “thinking”
they are an actual enemy system.

“The potential near-peer threat has
improved pretty substantially over
the last decade, [and] we want to be
able to replicate that threat here so we
can train against a threat that is re-
alistic and relevant,” Spain tells Avia-
tion Week. “With an older, fourth-gen
system, you can probably trick it into
thinking [an aggressor] is something
else. But in an F-35 and an F-22, the
sensors are advanced enough that
they’ll know the difference. So we need
to have capability on the range to fly
against.”

Budget cuts forced the service to
deactivate a squadron of F-15Cs last
year, leaving only one F-16C aggressor
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squadron for advanced tactics and pi-
lot training of U.S. and allied pilots at
Nellis’s Air Warfare Center.

The Air Force budget proposes to
begin funding for the aggressor modi-
fication kit in fiscal 2018; a total of
$220.5 million is included through fis-
cal 2020 for the work.

The challenge is for a T-X aircraft
to emulate the fifth-generation air-
craft qualities without accruing the
high cost of replicating them. “As a
team—and I want to stress with you
that everything was as a team—we
entered the fight with the Hawk and
as time went on . . . we just kept an
eye on the requirements,” says Marc
Lindsley, Northrop Grumman’s T-X
program director. “And as we saw
the requirements evolve and become
more clear, we looked at options. It
became more and more clear to us
that the Hawk wasn’t the optimum
solution in terms of requirements
and affordability. . . . So we started
studying it.”

Northrop turned to Scaled Com-
posites, renowned for its innovative
designs and rapid fabrication cycle
time, to build the prototype. The team
is preparing to assemble the aircraft
at Scaled’s facility in Mojave, Califor-
nia, with an eye toward first flight by
year-end. Budget constraints are driv-
ing the Air Force and competitors to
search for affordable options. Tom
Vice, president of Northrop Grumman
Aerospace Systems, says this is partly
achievable with speed in designing and
manufacturing aircraft coupled with
innovative designs that take life-cycle
cost into account upfront.

“We have tremendous agility in the
marketplace to bring innovation much,
much faster;” Vice told reporters dur-
ing a tour last month to showcase the
company’s facilities in California. “We
are setting a tone inside the organiza-
tion and backing it up with investment
that allows us to think about innova-
tion for affordability.”

Until now, Northrop has kept its
plans for the new aircraft under wraps.
The company teamed first as a subcon-
tractor to BAE Systems in 2011; it quiet-
ly shifted roles to become the prime last
June. The core team will remain intact,
Lindsley says. L-3 Communications will
continue to handle the ground-based
training system. Northrop is “in dis-
cussions with BAE Systems to include
their training system in our aircraft
solution,” says Northrop spokesman

AviationWeek.com/awst

Bryce McDevitt. The goal is to port the
air vehicle training system from the
Hawk to the new design. It would in-
clude a reconfigurable cockpit system
to allow for various training scenarios
as well as software to allow for insertion
of various mission scenarios. BAE has
declined to comment on its plans and
has not explained how its air vehicle
system will interface with L-3’s ground-
based equipment.

Northrop is taking lessons from
Detroit-based Kuka Systems in de-
signing its assembly line. Kuka started
teaming with Northrop in 2012 and has
experience in low-cost auto manufac-
turing techniques. A location for the
work has not been announced, al-
though if Northrop wins, the program
will be based at its Melbourne, Florida,
manned aircraft center of excellence.

Lindsley provides scant details of

The challenge is for a T-X to

the actual prototype design, including
a “no comment” on whether it would
require one or two engines, because of
the competitive landscape. The com-
pany has not offered a name for the
prototype.

The Northrop team’s decision to
abandon the Hawk leaves a dim future
for the program. BAE moved its Hawk
work from Brough to Warton, England,
in 2011 despite having few orders for
the aircraft. Subsequently, however, it
won a contract with the Royal Saudi
Air Force for 22 aircraft and a deal
with Oman for eight. The Hawk design
evolved over time since its first flight
in 1974. More than 1,000 Hawks have
been built. BAE declined to comment
about the future of the program.

Air Force Secretary Deborah Lee
James announced in January that T-X
will be a pathfinder for her Bending
the Cost Curve initiative, which is de-
signed to allow for dialog with indus-
try on requirements and cost trades
with a goal of reducing weapon-system
cycle time and cost. “When it comes
to T-X, we are about two years away
from a request for proposals stage,
and this new process should allow

emulate fifth-generation aircraft
qualities without accruing the
high cost of replicating them

us to directly engage industry as we
develop an understanding of how to
best evaluate our objective and our
threshold requirements,” James said.
Today’s procurement process is linear,
with requirements developed by one
unit and handed over to another for
a development and buy. James hopes
that by opening a dialog with industry
early in the process, the service can
tailor the requirements not only for
operational needs but with a realistic
budget in mind.

Lindsley and Anderson welcome this
approach. Lindsley cautions, however,
that the Air Force must provide indus-
try enough time to adjust its designs
accordingly when allowing for such
trades, especially when the Pentagon
is relying more heavily on contractor
research and development funding
for prototypes and risk reduction. He
says thus far there has
been a “very healthy
dialog” on T-X with the
Air Force; Northrop no-
tified the service it was
building its own proto-
type last year.

“The big issue for us
is we can debate the re-
quirements, . .. but then
we need the time . . . to
meet those requirements,” Lindsley
says. “Have the dialog, understand
those trades, publish the requirements
and lock them in, and then we need the
time to design, develop and field that
solution . . . at our investment.”

This model is a departure for the
Pentagon. With three contractors of-
fering company-funded, clean-sheet
options for T-X, industry is clearly keen
on it. But the Defense Department’s
history in this area includes failures.
Despite contractor-funded designs
for an Army Armed Aerial Scout heli-
copter, the service ultimately ended a
demonstration effort without selecting
a design. Likewise, four bidders have
heavily invested in risk reduction for
a Navy Unmanned Carrier-Launched
Airborne Surveillance and Strike air-
craft, and it has been continually de-
layed, prompting Northrop Grumman
and Lockheed Martin to halt or scale
back their work substantially.

The Air Force intends to buy as
many as 350 of the trainers as part of a
larger T-X system, including advanced
training aids such as a sophisticated
ground-based training platform and
aids. ®
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NHO0 customers remain troubled by
spares and reliability problems

Tony Osborne London and Paris

ith 250 helicopters in ser-
vice and almost 70,000 flight
hours achieved fleet-wide, it

would seem that global NH90 opera-
tions would finally be gaining traction.

Several customers have flown the
NHIndustries (NHI) helicopter in Af-
ghanistan and carried out anti-piracy
missions off Somalia, and France is fly-
ing it in Central Africa.

Yet small problems that blighted
the helicopter in its earliest days of
operation are still causing concern as
operators struggle to procure spares
and move rotorcraft out of the hangars
and onto the flightlines for service.

The NH90 had a troubled upbring-
ing. It first flew in 1995 and made it
into limited operational use in 2007.
Deliveries of full-operational-capa-
bility helicopters began in 2013, and
production was ramped up, allowing
the delivery of 53 NH90s during 2014.
It is also a highly complex machine,
being the first operational military
helicopter to incorporate a fly-by-wire
control system.

Finland, which has ordered 20
NH90s in the troop transport (TTH)
configuration and will soon take deliv-
ery of its last of the type, was an en-
thusiastic early customer. The country
worked to bring the helicopter into
operation quickly following first de-
liveries in 2008, but seven years later,
Finnish officers remain frustrated by
reliability and spares support.

other NH90 operators such
as Sweden. Reliability is-
sues have been reported by
Sweden as well, however,
and it received its NH90s
late, which forced its air
force to invest in the Sikor-
sky UH-60M Black Hawk.
NHI, the consortium of
AgustaWestland, Airbus Heli-
copters and Fokker that builds
the helicopter, is also working

Finland managed to get
its NH9O0s into service
in 2010, but operations
have been hindered by
spares issues.

to tackle the corrosion prob-
lems that afflicted two NH90s
operated by the Netherlands.
The Dutch defense ministry

Tony ossorne/awest  last June halted deliveries of

“The amount of maintenance
is amazingly high,” Lt. Col. Tuure
Lehtoranta, the army’s chief of avia-
tion, said at the International Military
Helicopter Conference in London last
month.

“Industry has launched a program
to reduce spares turnaround times,”
Lehtoranta told conference attendees,
but he pointed out that the army had
sent a main rotor gearbox for overhaul,
a process that took three years. Turn-
around time on other components
takes an average of 200 days, an issue
he called “totally unacceptable.”

“For the army, it [the NH90] is per-
forming very well; it can do the mis-
sion. ... Once it is on the line, it’s very
effective,” Lehtoranta said.

But the spares situation meant that
at one point during 2014, fleet service-
ability fell to just 19%—equivalent to
just two NH90s available for opera-
tions. Lehtoranta said the army had
envisioned serviceability rates of
around 75% at this point in the heli-
copter’s career, but that expectation
had to be adjusted. Army aviation of-
ficials are now aiming for around 50%
serviceability by year-end. Rates are
currently around 40%, Lehoranta
added.

The issues have interfered with
Finland’s plan to integrate the NH90s
into the European Nordic Battle
Group, but they may also lead the
Finns to cooperate more closely with
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the type until NHI developed

fixes for the 90 occurrences
of corrosion found by engineers from
the Netherlands’ National Aerospace
Laboratories.

The Hague, encouraged by NHI’s
response, announced it would restart
deliveries in December 2014, after the
manufacturer said it would take full
responsibility for developing modifi-
cations, repairing corrosion damage
and designing preventative measures.

NHI President Vincent Dubrule
tells Aviation Week that many of the
required design changes are under-
way and a number are in the process
of being certified. Other concerns will
be addressed with improved mainte-
nance processes and procedures.

He notes that at no point was flight
safety compromised and that NHI is
pushing to improve spares availability
as well as overall helicopter availability.
Senior officials at Airbus Helicopters
echo this, although they point out that
spares-related issues are often compli-
cated by military logistics systems.

Key milestones for the NH90 in the
coming months include final signature
of a contract for 22 helicopters for the
Qatari air force and approval of a
long-awaited restructured deal with
Germany that includes 18 naval ver-
sions of the NH90, called the Sea Lion
(AW&ST Dec. 29, 2014-Jan. 15, 2015,
p- 38). The NH90 also could be offered
for Singapore’s expected requirement
for 15 new utility helicopters to replace
its AS532 Cougars. ®
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' Beware of Delays

U.S. Army warns further budget cuts could
threaten development of advanced rotorcraft

Graham Warwick Washington

ith a new program on the
horizon after decades of
making and remaking old

designs, the industry risks being un-
able to deliver an advanced rotorcraft
if further U.S. Army budget cuts slow
modernization and delay the Future
Vertical Lift (FVL) program, says a
senior aviation branch officer.

BELL HELICOPTERS

AviationWeek.com/awst

“If we have to delay FVL low-rate
initial production beyond 2030, I am
concerned for the industry, which has
to provide us some advanced capabili-
ties,” says Maj. Gen. Mike Lundy, com-
mander of the Army Aviation Center
of Excellence. U.S. industry has not
developed a new army rotorcraft
since the 1970s.

Sikorsky and Boeing are testing
initial parts for the SB-1 Defiant
Joint Multi-Role demonstrator.

Bell Helicopter and a Sikorsky/
Boeing team are to fly high-speed ro-
torcraft technology demonstrators in
2017 under the Joint Multi-Role (JMR)
program, but Lundy is concerned that
any delay in starting the follow-on FVL
acquisition program could lead to the
breakup of engineering teams and the
loss of design capability.

The Aviation Restructuring Initia-
tive (ARI), under which the Army is
divesting older helicopter fleets to
free up funding for long-term modern-
ization, is based on avoiding across-
the-board budgets cuts known as se-
questration. If sequestration returns,
more draconian cuts will be needed,
Lundy says.

ARI includes retiring the Army’s
Bell OH-58D Kiowa Warriors and fill-
ing the armed scout role with existing
Boeing AH-64D/E Apaches teamed
with unmanned aircraft. Freed-up
funding is expected pay for fully mod-
ernizing the AH-64, Sikorsky UH-60
Black Hawk and Boeing CH-47 Chi-

Demonstrating that a tiltrotor
can be light, agile and affordable

' enough is key for Bell’s
V-280 under JMR.
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nook fleets, and developing FVL.
The ARI fleet of AH-64Es, UH-60M/
Vs and CH-47Fs is expected to be com-
plete by around 2027, with the pro-
duction of the FVL Medium replace-
ment—first for the UH-60 and then
the AH-64—planned to begin around
2030. The Apache and Black Hawk are
scheduled to be retired around 2060.
FVL is not a single program, but
a suite of common technologies the
Pentagon hopes to apply across
what are being called “capability
sets.” Lundy says Capability Set 1 is

light rotorcraft; Sets 2 and 3 are the
medium-attack and utility missions;
and Set 4 is the cargo mission now
performed by the Chinook.

During the coming decade, the Army
must find funds to develop not only the
FVL Medium but the Improved Tur-
bine Engine Program (ITEP) to reen-
gine the AH-64E and UH-60M plus
the Future Affordable Turbine Engine
(FATE) to power the planned Block 3
upgrade of the CH-47F.

A competition for the ITEP develop-
ment program is planned to begin this

year. Lundy says the Army’s expecta-
tion is that the 3,000-shp-class turbo-
shaft also will power the Capability Set
2 attack FVL. The 5,000-10,000-shp-
range FATE also will power the Capa-
bility Set 3 utility FVL.

But key to finding the funds to
develop ITEP, FATE and FVL and
to field degraded visual environ-
ment (DVE) operating capability
across the Army’s helicopter fleet
is the ARI, which has proved politi-
cally controversial because it involves
transferring Apaches from the Na-

| SPACE _
Playing It Safe

European air safety regulators skeptical
of space-based navigation for aircraft

Amy Svitak Brussels

urope’s Galileo satellite naviga-
Etion constellation differs from

the U.S’s GPS in that it will guar-
antee reliability of its signal in return
for a fee. But civil aviation authorities
are skeptical that Europe’s space sec-
tor can meet navigation and commu-
nications safety standards, and they
question who among Galileo’s public
and private stakeholders is willing to
sign off on such guarantees.

When Galileo enters full service in
2020, it will comprise a civilian-con-
trolled constellation of 30 navigation,
positioning and timing satellites offer-
ing both free and fee-based services,
with the latter including encrypted
navigation signals that resist interfer-
ence and ensure continuity of service.

Patrick Ky, executive director of
the European Aviation Safety Agency
(EASA), says he sees great potential for
satellite navigation to aid the civil avia-
tion sector, notably for small aircraft op-
erating in remote locations and—in the
future—autonomous drones. But he
says such opportunities will come with
responsibility, both for ensuring air pas-
senger safety and providing aircraft nav-
igation services at a competitive price.

“Aviation is a demanding user in
terms of cost—it’s a very competitive

OHB System of Germany is building
22 of Europe’s Galileo navigation,
positioning and timing satellites.

sector, where satellite technology com-
petes with ground-based technology
for communications, navigation and
other applications,” Ky said during a
European space policy conference here
last month, adding that the market for
such services in the civil aviation com-
munity is still emerging, and it remains
to be seen how competitive Galileo will
be against other space- and ground-
based navigation options.
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“We are only able to implement sat-
ellites if the business case is clear and
proves there is an equal level of service
quality for the price,” Ky says.

In addition to costs, safety could
prove a major obstacle for Galileo
services in the aviation sector, and
Ky questions whether the European
space industry is able to guarantee
safety on the same level as companies
such as Airbus and its suppliers. For
example, EASA, which is responsible
for certifying all technologies used to
operate aircraft, targets a safety level
for components of one defect for every
one billion hours of flight.

“Considering a plane flies 35 years,
it would fly about 100,000 hr., so
you're looking at one breakdown ev-
ery 100,000 aircraft,” Ky says. “The
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tional Guard to the active Army.

New engines will improve hot-and-
high performance, new survivability
systems will enable the aircraft to op-
erate in high-threat environments, and
DVE sensors will enable 24/7 opera-
tions, “and the only way to do this is
ARI,” explains Lundy. “We have gone
through thousands of models, and only
ARI works.

“We need 20 AH-64E model battal-
ions, and the Guard needs its UH-60s
modernized. ARI does that,” he notes.
“We can’t wait 25 years [until FVL] for

“We have gone through

thousands of models,

and only ARl works.”

24/7 capability in all visual conditions.
ARI allows us to bring that capability
earlier than 2037, [when the first FVL
brigade is scheduled to be fielded].”
Retirement of the OH-58D and
shelving of its replacement, the Armed
Aerial Scout, has also attracted criti-

cism from politicians and industry
officials hopeful of a new program.
“We eventually will replace the Kiowa
Warrior, but it will be under FVL and
not until the mid-to-late 2030s,” says
Lundy.

“But if some off-the-shelf capabili-
ties emerge, we are agile enough to
relook at this,” he adds. Sikorsky con-
tinues to push its S-97 Raider high-
speed light tactical helicopter, which
is expected to fly within the next two
months, as an all-new replacement for
the OH-58D. ®

way we ensure this at all of the com-
panies supplying an aircraft is to
make sure that all of the operations
are done in a way that guarantees this
level of safety.”

He explains that EASA has had no
such involvement in the manufacture
of Galileo satellites, development of
which was led by the European Space
Agency (ESA) on behalf of the Euro-
pean Commission through industrial
prime contractor OHB System of Ger-
many. As a result, Ky says, if Galileo is
to provide navigation services, either
the satellite contractor or ESA should
guarantee its safety.

“Do you think the components of
the satellites or of the space industry
and the companies there want them
to become critical components in
the aircraft sector?” he asked at the
conference. “It all depends on the use
we want to make of Galileo. But then
someone is going to have to guarantee
they can meet our level of safety. Who
could give me that—ESA? OHB? Once
we have the guarantee, we're going to
check up and verify that it’s based in
evidence. On that, I think there’s a
great deal of progress to be made.”

Ky says the same is true for satellite
telecom services to the aviation sector.

“If we replace VHF radios with
satellite technology and consider it a
critical piece of componentry on an
aircraft—which we do—then we have
to guarantee the same figure of one
breakdown every one billion hr.,” Ky
says. “This is about linking two very
different worlds that use similar tools
but don’t speak the same language. In
space, you don’t have an equivalent to
our safety targets.”

Alain Bories, director of strategy at
OHB System, says when the specifica-
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tions for the Galileo satellite constella-
tion were drawn up in 2003, the needs
of civil aviation users were not widely
considered. “What civil aviation want-
ed was to a certain extent ignored, be-
cause they were asking too much of
the satellites for an uncertain return,
due to the 10-15-year certification pro-
cess and the question of liability, which
hasn’t been cleared up,” Bories said.

Carlo des Dorides, head of the Eu-
ropean GNSS Supervisory Agency
(GSA), which manages the develop-
ment phase of the Galileo program,
says his organization is cooperating
with European air safety regulators to
guarantee Galileo certification for civil
aviation. He cites the steady progress
GSA has made in implementing the
European Geostationary Navigation
Overlay Service (Egnos)—a satellite-
based GPS-augmentation service—
as an example of tackling barriers in
meeting civil aviation standards.

“About three years ago, we were
close to declaring the Egnos service
open to civil aviation,” des Dorides
says. “We had a system performing
quite well but realized this was not
enough in order to get buy-in from the
civil aviation community.”

Des Dorides says his agency then
started a dialogue with air naviga-
tion service providers and airports
on the one hand, and air carriers with
a need to update their avionics for
Egnos on the other. “We developed a
business case with them, and on this
basis conceived a project which co-
financed the development of Egnos
approach procedures as well as the
replacement of avionics systems,”
he explains. “This project received a
high number of subscriptions and was
a good example of developing a spe-

cific answer to the needs of the users.”

As Europe’s first venture into satel-
lite navigation, the EU-owned Egnos
has been providing a certified safety
service for aviation users since 2011.
Des Dorides says it is showing excel-
lent results—close to 250 airways are
using the space-based GPS-enhancing
system, a figure expected to double by
2018. For Egnos, he notes, “the civil
aviation sector is now on track.”

As for who signs off on the techno-
logical and operational safety of Egnos,
des Dorides says that job falls to GSA,
as the public-sector owner, and ESSP
(European Satellite Services Provid-
er), the limited-liability contractor es-
tablished to operate the Egnos system.

“We have a very ruled environment
coming from Single European Sky,” he
says. “The ESSP has to develop the
two safety cases needed, one related
to the technology and one related to
the operation. And with these, the op-
erators go to the certifiers, in this case
EASA, which will assess the overall ap-
propriateness and certify that all these
safety requirements are met.”

In the meantime, says Ky, the clos-
est that the space community comes
to meeting civil aviation safety stan-
dards is with suborbital flights aimed
at space tourists, which assume one
accident for every 10,000 flights.

“The two are in no way compatible,”
Ky adds. “If you really want Galileo to
be positioned as the service of choice,
the service with the highest level of per-
formance and a critical component on
aircraft, then we urgently have to start
talking about how we can guarantee
safety, what the distribution of liability
is—including legal liability—and how
you can guarantee a level sufficient to
ensure the safety of our passengers.” @
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bubble of impending pilot retirements among major car-
riers over the next seven years is forcing the entire pilot
supply chain to unify in a search for solutions to keep the

industry due to stalling due to open cockpit seats.

There is still debate about the mag-
nitude of the problem, but its incipient
effects are already showing in the form
of canceled flights, parked regional
aircraft and a 10% cut in service to 86
communities, says Roger Cohen, presi-
dent of the Regional Airline Association
(RAA). Cohen says that in the past, pi-
lot shortages were like Bigfoot sightings
—everyone had heard about them but
no one had seen any. “There’s almost a
universal acknowledgement now that
there is a shortage,” he says.

Long-time industry observer Louis
Smith, a principal at the Future &
Active Pilot Advisors (FAPA) service,
says the true sign of a shortage will be
when the airlines “begin paying people
to learn how to fly.” That has not hap-
pened yet, but he does expect major
airlines soon to spend money on adver-
tisements for pilots, which they have
not had to do since the pilot strikes at
Continental and United in the 1980s.

While airlines were proactive in 2014
by hiring more than 3,000 pilots, accord-
ing to FAPA (see chart on page 63), and
getting ahead of the retirement curve,
there are indications that the pace can-
not be sustained. A Delta representa-
tive speaking at a recent jobs summit at
Embry-Riddle Aeronautical University
(ERAU) in January said the carrier is
concerned about what it calls a “limited
pool of applicants,” adding that it had
already hired “the cream of the crop for
now, but that will be forced to change as
the applicant pool decreases.”

In the “pool” are 6,000-7,000 regional
airline pilots who are the most desir-
able, with 1,000 hr. or more of turbine
pilot-in-command time. “All the majors
are pulling from this pool of pilots,”
says Rocky Calkins, manager of pilot
hiring for Southwest Airlines. Another
participant says airlines have “reached
the bottom of the applicant pool.”

From a top-down view, large airlines
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CAPE AIR

University graduate pilots at
Cessna 402 operator Cape Air have
access to a “gateway” program
that leads to a first-officer job at
JetBlue Airways.

will have to replace more than 18,000
pilots due to mandatory age 65 retire-
ment over the next seven years, along
with hiring pilots for newly delivered
aircraft. The FAA is predicting a mod-
est 1.3% total growth in the fleet of 3,800
jetsin the same timeframe. The airlines
largely take pilots leaving active military
service or graduating from flight schools
and universities (see page 68), with new
civilian pilots first flying for regional air-
lines for several years at relatively low
pay scales to build flight time.
Traditionally, about 60% of pilots
came from military backgrounds, but
the ratio has now shifted to roughly
60% civilian and 40% military. Fear-
ful that its ranks are being poached,
the military is contemplating its own
initiatives for keeping pilots (see page
70), putting more pressure on a civil-
ian training path that has provided a
growing portion of the hiring pool as
defense has downsized and previously
furloughed pilots have been called

AviationWeek.com/awst


http://worldmags.net/
http://worldmags.net/

back to work. The lure of a vast num-
ber of lucrative piloting jobs in foreign
countries, particularly the Asia-Pacific
region, is also a concern, but not so
much for U.S. pilots (see page 64) who
generally prefer to remain in the U.S.
Large numbers of foreign pilots com-
ing to U.S. schools for training could
become an issue if and when a surge
in domestic applications occurs, but so
far that has not been a problem.

Even with an expected 0.4% de-
crease in the regional jet fleet of 2,200
by 2023, a figure computed by the FAA,
the pool of regional pilots will in theo-
ry have to be completely replaced in
seven years due to retirements. While
some could see that as a promising
sign, given the normal career path
from regional to major, the pilot pipe-
line into the regionals from schools
is not running at rates high enough
to keep the seats filled, in part due to
the average $50,000 per year cost of
a four-year education including flight
training, compounded by a flagging
interest in the profession.

The result is a situation that could
force the industry to park aircraft or
defer deliveries as the pilot ranks de-
crease and opportunities abound for
those that remain in the business. Some
regional airlines are reporting that pilot
candidates are not showing up for inter-
views or training classes, presumably
because they are able to choose the best
of several options without notifying the
others. And, some say the airlines’ weak
position could lead unions to demand
better collective bargaining conditions
given that there are no other options for
replacing the pilots.

Cohen says the regionals are doing as
much as they can. “Our members are
doing everything within their control to
manage the pilot supply issue, but many
of the issues that are causing it, and the
solutions, are out of our control.”

Republic Airways, an operator of
more than 250 Bombardier Q400s,
Embraer regional jets and E-Jets for
United Express, Delta Express and
American Eagle and US Airways Ex-
press, sends a team of “road warrior”
pilots to universities, flight schools and
industry events to “build a pipeline” into
the carrier. Jody Scott, director of talent
acquisition, says Republic is most inter-
ested in 15 universities offering four-year
aviation degrees to find new pilots; she
expects that to be 480 this year. She says
hiring is “more difficult than in prior
years,” and the airline is using social
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media and other innovative channels to
reach out. “We are turning over every
stone we possibly can,” she says.
Turnover among Republic’s pilots is
less than elsewhere—Scott says fewer
than 15% of 2,300 pilots left last year for
the majors. Republic, which starts first
officers at around $20,000, according
to FAPA, is offering a sign-on bonus of
$7,500 to help pay off student loans as
well as the cost of acquiring the Airline
Transport Pilot’s license, a requirement
for first officers since last year. The
company has no specific “flow-through”
agreements with the majors to accel-
erate the transition from regional to
mainline, nor is one needed. “If you have
Republic on your resume, majors will

into the program to go back and fly the
line with existing Endeavor pilots who
were not given the same opportunity.
One pathway program widely held
up as the gold standard within the
industry is Cape Air’s “gateway” pro-
gram with JetBlue Airways, now in
its eighth year. To date, 17 Cape Air
captains have transitioned through
the program to become first officers
with JetBlue, says Cape Air President
Linda Markham. The program begins
as an internship when the students are
sophomores at seven colleges, followed
by a job at Cape Air, whose fleet type
is chiefly the piston-powered Cessna
402. There, the pilots build 2,500-3,000
hr. before interviewing with JetBlue,
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Pilot hiring will have to climb to cover retirements, a daunting issue with
fewer applicants entering the training pipeline.

snap you up in a heartbeat,” says Scott.
A promising flow-through agreement
between Delta and its regional subsid-
iary, Endeavor Air, an operator of Bom-
bardier CRJs for Delta Connection, fiz-
zled out shortly after it started. Under
the Endeavor to Delta (EtD) program
launched in June 2014, new pilots hiring
into Endeavor using a combined Delta/
Endeavor interview process could auto-
matically fly for Delta after two years as
a captain, an overall length of about five
years including first officer time.
However, a Delta official at the ERAU
hiring summit said the program “did
not work out because union was against
it, and feedback showed that people
weren’t committed to Delta specifi-
cally.” A pilot at Endeavor said it was
also a problem for applicants accepted

despite having no turbine time in the
logbook. Markham says most of the
sophomores already have a certified
flight instructor rating when entering
the program, and internships along the
way include office work to produce “a
well-rounded student who under-
stands the business as well.”

While JetBlue would like to take up
to 50 pilots per year through the pro-
gram, Markham says the current ca-
pacity is 4-6 per year, but the number
should increase as there are more than
80 participants in the program. Cape
Air is also reaching out to more univer-
sities to boost throughput. Markham
says Cape Air has not yet had to imple-
ment bonuses to attract pilots yet, but
the Part 135 carrier is currently about
25 pilots short of its desired size of 175
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pilots. She says the number of pilots
applying for jobs plunged from 1,050
in 2013 to 522 in 2014, a drop she at-
tributes to the “flood gates opening”
at the regionals. “Most aviators’ long-
term aspiration is jet or large aircraft.
We have always understood that,” says
Markham. “We are a stepping stone.
But we also have long-term employees
who like to be home with their families.”

Southwest would like to create its
own pathway programs with regionals
that are not wholly owned subsidiaries,
possibly including Ameriflight or Sky-
West. “We’re unique in that we don’t

that American Airlines can bring new
pilots in through subsidiaries including
Envoy. Calkins says it’s difficult to sell
a pathway program to the “compliance
people and business side” of the airline.
In the interim, the carrier is trying to
make inroads at universities and is “be-
ing more visible” at collegiate events in-
cluding fly-ins, he says.

Southwest hired close to 400 new
pilots last year, but is scaling back to
approximately 250 this year as its train-
ing center will be full through March
with the remainder of the transition-
ing AirTran Airways pilots. The hiring

have a feeder airline,” he says, noting

boom last year has training centers at

most carriers overflowing, says Calkins,
particularly at carriers with multiple
aircraft types. “All of us are hamstrung
by the number of people we can put
through the training center;,” he says.

Calkins says airline executives have
to “make an investment” in the pilot
workforce. “If you want to grow the
airline, we can buy airplanes and we
can make deals, and all of the sudden
we can’t get anybody to operate these
airplanes. That’s what we're facing”

“At the major level, I think we all
agree that we’'re OK for three, or four,
or five years, but it’s going to catch up
with us.” @

No Ceiling

Rich outlook for ex-pat
pilots in Asia-Pacific
John Croft Washington

upply and demand in Asia trans-
s lates to premium pay and oppor-

tunities for expatriate pilots: An
Airbus A319 or A320 captain willing to
move to China for Beijing Capital Air-
lines right now can earn starting pay
of $290,000 a year, including various
allowances, safety and retention bo-
nuses. The same pilot could “commute”
to work at Beijing Capital—one month
on, one month off—and make $193,000
a year.

For the subset of pilots willing and able to work in the Far
East, the money and rapid job advancement are there for
the taking, and will be for the next five years or more, says
Michael Johnson, president and CEO of Paramount Aviation
Resources Group, a flight crew procurement company based

New Airline Pilots by Region, 2014-33
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Expatriate first officers can upgrade to captain at Asia-
Pacific carriers such as Vietman’s VietJet Air in far less
time than it takes at seniority-driven U.S. airlines.

in Virginia. Pilots at U.S. majors, where seniority dominates,
can make similar salaries over time but typically have to fly
as a first officer for more than 15 years before moving to the
left seat, says Johnson. By contrast, at Vietnam’s VietJet Air,
ex-pat A320 first officers today can transition to captains in
as little as 1-2 years. “They can upgrade at a much faster
rate on the same equipment than they presently can in the
U.S.” he says.

Johnson, a former U.S. airline pilot, knows the routine well.
He started out flying for TWA, went to American Airlines
and, after the furloughs hit, went to work for a subsidiary of
Japan Air Lines based in Honolulu, serving as chief pilot for a
long-haul fleet of McDonnell Douglas DC-10s and Boeing 747s.
He says Paramount is placing pilots with 10 “strong” custom-
ers in a variety of Asia-Pacific countries, including China,
South Korea, Japan, Vietnam and India. “They have access
to capital but have a difficult time getting pilots from within
their countries, so they rely very heavily on ex-pat pilots to
fly their aircraft,” says Johnson of the countries. “With this
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kind of demand, it’s very hard for agencies throughout the
world to place pilots fast enough to keep,” he says. “There is
absolutely no ceiling to the number of pilots we can submit
to our customers in Asia. They just keep calling us, saying,
‘Send more pilots, send more pilots.”

Nowhere is that need stronger than in China. Johnson
notes that 42% of commercial aircraft deliveries in 2014 went
to the Asia-Pacific region, and China took 45% of those, rep-
resenting about 25% of the total deliveries. “Introduction of
new aircraft means demand for new crews,” he says. Boeing,
in its most recent pilot-hiring forecast, estimates the region
will need 216,000 pilots over the next 20 years, represent-
ing 44% of the 533,000 needed worldwide. Europe will have
the second-highest demand, with 94,000 pilots needed, and
North America places third, requiring 88,000, mostly for
the U.S.

Johnson says there are “thousands” of ex-pat pilots flying
in the region, with most of the new recruits coming from
Europe, South America, Australia and New Zealand. In some
cases, pilots move when carriers go out of business, but in
other cases they go because the “terms are so favorable,” says
Johnson. He says 5-10% of the pilots Paramount places come
from the U.S., where domestic opportunities are on the rise
with major airlines hiring in large numbers (see page 62). The
U.S. pilots who do take the jobs generally come from regional
airlines or defunct carriers, such as ATA and USA3000 in
recent years, Johnson adds. He says the company does not
place many former military pilots. “They don’t assimilate
easily,” he says.

The ex-pat pilot demand could be a relatively short-term
phenomenon. Johnson says countries are training indige-
nous first officers in flight schools around the world, includ-

Training Down Under

Flight schools in Australia are playing
a major role in supplying Asian airlines

Adrian Schofield Auckland

ustralia’s pilot training industry
Ais benefitting from a surge in

demand from Asian airlines, as
these carriers look southward to help
provide the stream of trainees needed
for the massive number of aircraft they
have on order.

A potential shortage of pilots is one
of the main challenges facing Asian
airlines. Australian training organiza-
tions already have a strong tradition of
supplying pilots to overseas carriers,
and they are now playing a larger role
in addressing the rising demand from
full-service and low-cost carriers in
Southeast Asia and China.

Locally and foreign-owned acad-
emies in Australia have training con-
tracts with many of the major Asian
airlines, and some carriers from the
region have formed joint-venture re-
lationships with Australian training
schools.

Australia has many advantages as a
training location for the Asian carriers,
due to its geography and the nature of
its aviation industry:. It is obviously close
to Southeast Asia, and unlike many
Asian countries, has plenty of airspace
available for training. The general avia-
tion and training industries are strong,
and have built a good reputation.

Being in a similar time zone to
Southeast Asia is a selling point, says

Pine Pienaar, CEO of Flight Training
Adelaide. This makes it much easier
for Asian airlines to get quick re-
sponses from providers, whereas they
may have to wait several hours if their
training schools are in North America.
In addition, the weather tends to be
conducive to flying in Australia, and
this predictability means airlines can
generally pencil in finishing dates for
cadet courses, Pienaar says.

As well as having vast amounts of
airspace, Australia has numerous
small airports and airfields with good
facilities that are ideal for pilot train-
ing operations, says Kevin Khoo, presi-
dent of ST Aerospace Academy. The
Singapore-based company established
its flight school in one such smaller air-
port in Ballarat, Victoria.

Another plus is that training in Aus-
tralia is in an English-language envi-
ronment. Khoo says a by-product for
foreign airlines is that trainees have im-
proved English proficiency by the time
they return to their home countries.

The extensive network of smaller
airports and aviation facilities in Aus-
tralia is a direct result of a strong
general aviation industry, which is not
always the case in Asian countries,
Khoo observes. This also means there
is a good supply of flight instructors. It
would be difficult for a startup compa-
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Singapore’s ST Aerospace
Academy operates 20 Cessna
172s as part of its training fleet
at Ballarat.

ny to hire 50 instructors in Singapore,
and most would probably be expatri-
ates, he says.

Michael Drinkall, general manager of
CAE Oxford Aviation Academy in Mel-
bourne, notes that Australia’s general
aviation industry includes “many well-
established flight training organiza-
tions operating under tight regulations
designed to ensure a high level of safety
and compliance.” In general terms, the
country “has the physical and regula-
tory infrastructure” needed for a thriv-
ing training sector, Drinkall stresses.

These three flight academies are
among the largest in Australia to of-
fer training services to major domestic
and overseas airlines, graduating hun-
dreds of new commercial pilots a year.

AviationWeek.com/awst


http://worldmags.net/
http://worldmags.net/

ing the U.S. (see page 68), and putting them in the right
seat to gain experience with the ex-pat pilots, who provide
mentoring. Eventually, those first officers will transition to
captain, reducing the necessity for foreign pilots. In the
next 5-10 years, however, the demand for ex-pats can only
increase. “It’s not feasible for airlines to fill all those seats,”
Johnson says.

Contracts are typically for 3-5 years, although most are
renewable, with mandatory retirement at 60 years of age
for pilots working in China. Paramount finds potential ap-
plicants using a database of “tens of thousands” of pilots who
have registered with the company and through advertising on
aviation job-posting sites. “The majority of our job is making
sure the pilot is who he says he is,” says Johnson. “Ninety-
nine percent of the time it’s not a problem, but 1% lie about
their experience. Our job is to screen out the 1%.”

Many customers in the Asia-Pacific region are looking
for “turn-key” pilots for a particular aircraft type in order
to accelerate the process of getting them onto the line to
fly. Paramount screens job candidates by checking with the
regulators and phoning the applicants to test their knowl-
edge. For those that pass, the company compiles a binder
with documents, licenses, validation letters and employment
references that it sends to the airline customers. Paramount
then coordinates interviews with the pilots in which the air-
line has expressed interest.

As to quality of life, Johnson says flying schedules are
generally equivalent to those of U.S. carriers, and pilots are
pleased with the money, vacations and stability of the jobs.
“East vs. West” cultural and perception issues can arise, but
it helps that the large numbers of ex-pats “work together and
really bond,” he says. ®

ST AEROSPACE

Canada’s CAE has nine Oxford
Aviation Academies around the
world, two of which are in Austra-
lia—one in Melbourne and the other
in Perth. CAE announced in January
that it is selling 50% of the Melbourne
academy to Shanghai Eastern Flight
Training Co., a subsidiary of China
Eastern Airlines. The Perth operation
is already run as a joint venture with
China Southern Airlines.

As part of the Melbourne deal, Chi-
na Eastern will send more than 650
pilot trainees to the facility over the
next five years. The Melbourne acad-
emy currently trains about 200 pilots
a year, with its other airline custom-
ers being Jetstar Airways, Jetstar Asia
and Singapore’s Tigerair. The Perth
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facility only handles China Southern
cadets, training about 300 per year.

In Melbourne, CAE operates 22
Cessna 172s, four Piper Seminoles, two
American Champion Decathlons, and
a Beechcraft King Air C90. The Perth
academy has 37 Grob Gll5s, seven
Seminoles, two Embraer Phenom jets
and a Cessna Citation.

ST Aerospace began training at
its Ballarat academy in 2008, start-
ing with 30 students. It had 130 on
campus last year, and by the end of
this year will be training 200. It has
graduated more than 300 pilots since
its inception. About 85% of students
are from airlines, and 15% private,
says Khoo. STA also conducts ground
school training in Singapore, and has
recently acquired a U.S. flight school
in Hondo, Texas.

Airline customers include Qatar
Airways, Tigerair Singapore and Chi-
nese carriers such as Xiamen Airlines,
Juneayo Airlines and SF Airlines.

The academy’s fleet began with
eight Cessna 172s and two Piper
Seminoles; it now has 20 Cessnas,
five Piper Seminoles and four Piper
Arrows. The school plans to phase out
the four Arrows within the next few
months, and will then transition stu-
dents directly from the Cessnas to the
Seminoles, says Khoo. There is also a
Cessna Aerobat in the fleet for upset
recovery training.

At Flight Training Adelaide (FTA),
airline trainees comprise about 70%
of its business. The school generally
works with long-term airline custom-
ers, says Pienaar. It has trained pilots
for QantasLink since the early 1990s,
Cathay Pacific has been a customer

for 20 years, and Dragonair for 16
years. Virgin Australia is a more re-
cent addition, sending pilots to FTA
for the past 3-4 years.

FTA trains up to 240 students at a
time, although the number tends to
vary depending on the financial health
of the airline industry, Pienaar says.
The academy operates about 45 air-
craft, including single-engine Socata
TB10 Tobagos and Diamond DA40s,
and twin-engine Diamond DA42s.
The plan is to have only DA40s in the
single-engine fleet within four years.

Other schools in Australia also ca-
ter to Asian airlines. For example, the
Singapore Flying College trains pilots
for the Singapore Airlines group at a
facility near Perth.

Despite the advantages the flight
training industry has in Australia,
there are some caveats. For example,
fuel and employee costs tend to be
higher than in the U.S., according to
Pienaar. CAE’s Drinkall notes that the
high Australian dollar hurt the local
industry’s competitiveness, and it lost
out on some contracts to countries
such as the U.S. However, the recent
drop in value of the Australian cur-
rency has helped.

A longer-term issue could involve
the practice of airlines relying on ca-
dets to fund their own training through
banks, family assistance or govern-
ment grants and loans. “We expect this
model to come under significant pres-
sure if the predicted global pilot short-
ages become a reality,” Drinkall says.
“If this happens, airlines may need to
invest more in ab initio training to en-
sure their pipeline of new pilots into
the future.” ®
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.. Back to School

EMBRY-RIDDLE AERONAUTICAL UNIVERSITY

PILOT SUPPLY

Industry to reexamine, reinvent

the pilot supply chain

John Croft Washington

y 2022, mandatory retirements
Bwill gut the pilot ranks at the

biggest U.S. airlines, creating
a need for more new pilots than cur-
rently exist in the entire regional airline
system. The exodus—along with con-
tinued growth in air travel—is putting
pressure on aeronautical universities
and flight-training schools to produce
more pilots to replace empty seats in
the regional airlines, whose pilots gen-
erally move on to the majors. Military
pilots continue to be a significant source
for airline recruitment, but those num-
bers are shifting more toward civilian-
trained regional airline pilots as the
services continue to scale back.

A sudden hiring frenzy by the ma-
jors, recruiting more than 3,000 pi-
lots in 2014—the most since 2001—is
leaving regional airlines in a pinch. St.
Louis-based Godet Airlines, a regional
operator of Bombardier CRJ700s flying
for United Express and Delta Connec-
tion, hired 162 pilots in 2014, but lost 170,
or 34% of its 500-pilot workforce. En-
voy Airlines, a subsidiary of American
Airlines that flies Bombardier and Em-
braer regional jets, is losing 40-50 pilots
per month. Like most other regionals,
Godet and Envoy are now offering hir-
ing or retention bonuses to draw in new
pilots and to keep them longer.

“The pilot supply is getting critical
for regional airlines,” says Tim Brady,
dean of Embry-Riddle Aeronautical
University’s (ERAU) College of Avia-
tion in Daytona Beach, Florida. “It’s
only a matter of time before it affects
the majors.” In years past, a pilot
could be hired as a first officer with
as little as 250 hr., but new rules cre-
ated after the 2009 Colgan Air crash
require a pilot to have an Air Trans-

port Pilot license, which generally
means 1,500 hr. and a significant new
investment. The FAA does, however,
give credit for college-level courses,
and ERAU is one of more than 60
colleges where pilots can qualify for
a restricted Air Transport Pilot (R-
ATP) license to begin flying as a first
officer with fewer hours. The uni-
versity graduates 200-250 pilots per
year, many of whom stay on as flight
instructors for a year or more to gain
the 1,000 hr. required for the R-ATP
before taking a job with the region-
als. The University of North Dakota
graduates about 160 pilots per year,
most of whom also accept jobs at the
flight school to build time, a task that
can be accomplished in 12-18 months.

At an ERAU pilot supply summit in
mid-January, attended by both regional
airlines and majors, the educators, car-
riers and training organizations agreed
to work together to explore how to solve
a big problem: not being able to refill
regional airline seats quickly enough
to meet demand. Complicating factors
include the new FAA flight-hour rules,
declining levels of interest among stu-
dents, high entry cost in terms of train-
ing, low starting salaries at the region-
als and the specter of former tough
times for pilots when furloughs and pay
cuts were common.

Some ideas the summit participants
are pursuing include gaining more
credit for coursework in qualifying for
the R-ATP, deploying public-awareness
campaigns on the prestige and earning
potential of the career path despite
high start-up costs, creating a dedi-
cated ticket tax to augment training
fees, creating new loan mechanisms,
and having the regional airlines or the
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majors provide financial support to stu-
dents at the university level in return
for a commitment to work for them
afterward.

Roger Cohen, president of
the Regional Airline Association,

Embry-Riddle provides future
airline pilots with four-year degrees
and flight training at its Prescott,
Arizona, campus using Cessna 172s
and other aircraft.

says the four major network carriers
in the U.S.—American, Delta, United
and Southwest—will lose 61%, 47%,
40% and 18% of their pilot workforces,
respectively, by 2022, as a result of
mandatory pilot retirements. These
figures behoove the hiring of 18,000
new pilots to keep pace with attrition
alone. Given that there are only 16,000
pilots flying for the regionals, the im-
pending need is both a challenge and
an opportunity. “If you are studying to
be an airline pilot, you're guaranteed a
good job,” says Cohen.

While major carriers will be buffered
for the next 3-5 years due to a read-
ily available supply of regional airline
pilots ready to move up, their recruit-
ers are worried about the longer-term
prospects. “We as majors understand
that we have to start partnering with
universities and those with big avia-
tion programs,” says Rocky Calkins,
manager of pilot hiring for Southwest
Airlines. “We are being more visible at
their job fairs.”

Like most major airlines, Southwest
looks “almost exclusively” for pilots
with four-year degrees. “That is huge,”
he says. “When someone throws me a
resume without a college degree, it’s a
tough sell.” Calkins says of the 400 pi-
lots the carrier hired last year, only one
did not have a college degree. “People
who've had the college experience tend
to perform better (in training), and that's
probably true for the regionals, who are
looking at group that’s a little younger
and greener, and they have to be real
efficient with their training programs.”

According to a Government Ac-
countability Office (GAO) study of the
issue published last year, aviation col-
leges in 2012 graduated approximately
1,000 students with four-year degrees
and another 1,000 with associate de-
grees or certificates. About 25% of
the four-year degrees per year come
from ERAU’s main campus, in Daytona
Beach, where training capacity is be-
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ginning to increase after a long slide.
In 2001, there were 1,900 students in
the program, but the number dropped
off after 9/11, and again after the fi-
nancial crash of 2008. Brady says the
school met its strategic goal of 1,160
students in 2014, and he is optimistic
about reaching 1,200 by 2016. A col-
lege degree with flight training costs
about $50,000 per year, and as of yet,
there are no tuition subsidies for flight
training, nor are there loans available
from the airlines or the industry at
ERAU or the other universities. The
college’s Prescott, Arizona, campus
had 414 flight students last year, with
an upward trend that started in 2012.
A new program at ERAU—unmanned
aerial systems—is growing faster than
projected, with almost 200 students
enrolled in 2014.

Brady says 90%, “if not more,” of the
students come in with the goal of being
an airline pilot, and 90% go to the air-
line industry within one year of gradu-
ating. Students typically graduate with
a four-year degree and 250-350 flight
hours, depending upon whether they
complete flight-instructor training.
The college currently has 170 flight
instructors, but lost 65 to regional air-
lines in the past six months. “It’s a high
turnover, but it’s a happy problem to
have,” says Brady.

To entice graduates to become
flight instructors, ERAU provides the
ATP training for free, a value of about
$5,000, that includes the required sim-
ulator training in the school’s CRJ200
full-motion simulator. Brady says about
18% of the student population is from
foreign countries, with a mix of self-
funded and country-funded training. He
says the program is “male dominated,”
in that 17% of the students are female.

Overall, the students have a positive
outlook about a career with the air-
lines. “They know that when they have
1,000 hr., they have a job,” Brady says.
Part of that optimism is the college’s
analysis showing that over a lifetime,
a pilot will earn more on average than
his or her peer entering fields like en-
gineering. “That’s not an excuse of low
starting salaries (at the regionals),” he
says. “If salaries were better, the prob-
lem would go a long way toward being
fixed.” Starting pay at U.S. regional air-
lines is in the low $20,000s per year,
although new signing and retention
bonuses can increase that amount to
more than $30,000.

At the University of North Dakota,
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Kent Lovelace, a professor and the di-
rector of aviation industry relations,
says about 55% of the 1,300 undergrad-
uate students in the aviation program
are interested in flying for airlines.
While the number of undergraduate
students has remained fairly constant,
the percentage wanting to fly profes-
sionally has decreased from about 75%
a decade ago, Lovelace notes. He says
it's too early to tell if the hot market for
pilots will boost the percentages, as en-
rollments typically lag industry trends
by several years.

Based on interviews with students,
Lovelace says “convincing people to fly
is more difficult” than in the past, in

by the airlines that send them, whereas
U.S. students are primarily self-fund-
ed. The self-funded students typically
stay on after they complete the flight-
training program, which can be done
in one year, working for Aerosim as a
flight instructor for 2-3 years to build
up enough hours to earn an ATP.
Hank Coates, president of Aerosim,
says the 1,500-hr. rule for first officers
has had a positive effect on the indus-
try: In addition to providing a source of
flight instructors for the school, he says
the experience as instructors also gives
airlines “a bit more mature pilot.” As
with the other schools, Aerosim loses
its flight instructors rapidly to the re-

The University of North Dakota graduates about 250 degreed aviation pro-
fessionals each year, about half of whom want to pursue airline-pilot careers.

part due to the cost of training and the
low starting salary, but also because the
travel requirements of the profession
mean being away from social networks.
That contrasts with a highly motivated
contingent of foreign flight students,
about 200-250 at any time, who are
sent from foreign airlines, including
Air China and Shandong Airlines, to re-
ceive training but not degrees. Lovelace
notes that foreign airlines are able to
place new pilots with 300-400 hr. of
flight time.

At the Aerosim Flight Academy in
Sanford, Florida, international students
from 20 different countries account for
approximately half of the 400 students,
with Chinese students in the majority.
Most of the foreign students are funded

gionals, and has begun paying a $5,000-
7,000 bonus to encourage new instruc-
tors to sign on.

While the international students
could be seen as impacting the ability
to train U.S. pilots, Coates says Aerosim
“can’t get enough domestic students to
fill the school.” He says there are two
main reasons: problems with loans and
funding, and a changing culture. “Kids
used to want to be pilots,” he says. “The
people who want to be pilots are just as
passionate, but there aren’t as many of
them.” While Aerosim students cannot
earn an undergraduate degree at the
school, they can earn a flight instruc-
tor’s rating and begin teaching in the
space of one year. “Some kids aren’t cut
out to go to college,” Coates says. ®
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Talented Pool

High ops tempo, unmanned pilot
morale possible contributors to pilot
retention issues facing USAF

Amy Butler Washington

U.S. Air Force is anticipating a dip in the coming years.
Major airlines are poised to lure these highly trained
pilots—many with extensive cockpit experience due to the in-
tense operational tempo—into service. The Air Force is con-
tinuing its incentive programs for traditional pilots and is also
boosting efforts to retain aviators flying unmanned vehicles,
known in the Air Force as remotely piloted aircraft (RPA).
This area in particular has been under duress because the
Air Force was simultaneously growing the RPA pilot cadre
while fielding ever more unmanned aircraft. Service officials
say they have “surged” to meet increased RPA demand nine
times since 2007.

After more than a decade of robust pilot retention, the

RPA pilot training is not as directly transferable to the
commercial airlines, but recruiters recognize that the ex-
tensive cockpit time and solid sense of airmanship garnered
by these pilots make them prime candidates for commercial
airline job training.

Noting that their pilot pool has been strong ever since 9/11
[but mindful] “of what the airline industry holds for us, we
anticipate a decrease in our retention over the next couple
of years,” says Col. Rob Romer, chief of the service’s military
force policy division. Contributing to the anticipated loss are
regulations for the airline industry that call for larger pools
of qualified pilots. Also, the service’s unrelenting tempo sup-
porting wars in Iraq, Afghanistan and Syria as well as combat
in Yemen and worldwide humanitarian efforts can be taxing
for pilots and their families. “The airline industry has exited
a decade of consolidation and restructuring, positioning it-
self for greater stability and growth,” a service official says,
noting this will “exert a significant pull on their pilot pool.”
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“Over time we will see the picture come together that the
draw to the airlines will entice folks to separate,” Romer says.

The Air Force is an obvious choice for airline recruiting,
as its training program is both exacting and sets a global
standard. Approximately 19,300 pilots are in the pool, includ-
ing those on active, Guard or Reserve duty, says Col. Farley
Abdeen, chief of the Air Force’s Total Force Management
Integration Div.

It can take up to 2.5 years to become a USAF pilot. Each
candidate must complete one year of undergraduate train-
ing. A C-17 pilot requires another three months of specialized
training to operate the four-engine transport. Fighter aircraft
pilots need 2.5 years for basic qualification.

RPA pilots, who control the MQ-1 Predator, MQ-9 Reaper
and RQ-4 Global Hawk UAVs, undergo about one year of train-
ing, including specialized undergraduate courses. However,
two-thirds of USAF’s 1,000 RPA pilots are also trained in
other, traditional platforms. Many are “on loan” from other
aircraft programs—meaning they fly another platform but are
temporarily flying RPAs to help ease manning demands. This,
coupled with comparatively low morale by RPA pilots who see
no clear career path for their high-demand expertise, makes
them vulnerable to the lure of commercial airlines.

USAF pilots must serve for 10 years after completing spe-
cialized undergraduate training; by then, most have
achieved a major rank. At the 10-year mark, they can
separate or re-up, and the service is as aggressive as
statute allows to keep them in the fold.

Pilots are eligible for two incentive programs. Avia-
tor Career Incentive Pay entitles them to no more than
$840 per month (or $10,080 per year). The Aviator Re-
tention Program (ARP) is selectively offered to pilots
approaching their 10-year milestone. It is capped at
$25,000 annually; how-
ever, pilots are sometimes
able to collect half of the
ARP bonus up front if
they sign up for additional
service.

Air Force Secretary Deborah Lee James has initi-
ated immediate retention programs for RPA pilots, in
an attempt to both retain the force that has grown as
more unmanned aircraft have been purchased as well
as relieve some strain on the force. “These pilots. .. fly
six days in a row . . . working 13- [and] 14-hr. days on
average. And to give you a contrast, an average pilot in one
of our manned Air Force aircraft flies between 200 and 300
hr. per year,” James said at a Jan. 15 press conference. “In
the RPA world, pilots log four times that much, ranging from
900 to 1100 flight hours per year. And these are very stress-
ful operations because mistakes can cost lives,” she noted.

Defense Department policy prohibits the Air Force from
extending ARP benefits to RPA pilots. James says the service
is working to change this. In the meantime, in fiscal 2015 pilots
that have completed six years of aviation service after RPA
undergraduate training will see their monthly incentive pay
go from $650 to $1,500.

To ease strain on the RPA pilot force, the service plans
to draw on the National Guard and the Reserves and to
seek recently qualified active duty RPA pilot volunteers to
deploy for six months of duty in RPA units. RPA time for
pilots “on loan” from other weapon systems will also be ex-
tended, James said. ®

Two U.S. Air Force
pilots complete a flight
in an upgraded Boeing
B-1B.
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Editorial 5n St e

Act Now to Avert
A Pilot Shortage

ith upward of 20,000 cockpit seats expected to open
Wup at U.S. airlines over the next seven years due

to FAA-mandated age-65 retirements, the scene
should be set for the pilot pipeline to work as designed: Re-
gional pilots working for low wages finally get their chance to
move quickly up to the big leagues of heavy metal and signifi-
cantly higher salaries—and college and flight school gradu-
ates gain access to the right seats of regional jets.

There is a major problem with this scenario, however. Too few
bright-eyed students are opting for careers in the cockpit, de-
spite the promise of readily available jobs. The crunch is already
hitting regional airlines, which are losing increasing numbers of
pilots to the major carriers and are not able to fill new pilot train-
ing classes (see page 62). In some cases, regionals have had to
park aircraft for lack of pilots. This should be a concern beyond
the aviation world, too. The impact might lead to some smaller
U.S. cities losing their air service. The dearth of pilots is a prob-
lem in other parts of the world, too, though the causes and poten-
tial cures will vary by country and region.

Decades ago, most U.S. airline pilots were plucked from
the ranks of retiring military cockpit crews, but a gradual de-
cline in those numbers has shifted the onus to civilian-trained
pilots. Of that group, airlines prefer graduates of four-year
aviation schools such as Embry-Riddle Aeronautical Univer-
sity or the University of North Dakota. Enrollments by U.S.
students in professional pilot programs at both schools are
down significantly from pre-2002 levels, however. And the ex-
pense of the training—about $50,000 per year, including flight
time—is not the only issue. Filling many seats in schools and
flight training outfits are foreign students, particularly from
Asia-Pacific countries, where the airline industry is booming.
They earn their licenses and move directly to the right seats
of jets with several hundred hours of flight time, far below the
minimum of 1,000 hr. now required for a new U.S. pilot with a
four-year degree from an aviation college.

It is not just the expense of the college degree or the low
starting salary at the regionals that underlies the slump in
the U.S. Starting pay at regionals, long-held at about $20,000
a year (lately increasing to approximately $30,000 thanks to
signing bonuses, retention pay and other incentives), is low
but not unheard of—just ask a newly minted teacher or jour-
nalist. What is different from many other start-low career
paths is the promise of pay increases that ultimately can reach
hundreds of thousands of dollars per year. Over the course of
a career, a pilot’s pay will often exceed that of an engineer.

The apparent lack of interest on the front side of the pipe-
line could simply be the long lag between low starting salaries
and a comfortable lifestyle later. But it is likely more compli-
cated than the peculiar pay path. Some aviation college offi-
cials say the students are no longer enamored of the lifestyle
of a pilot that can be affected by the heavy travel schedule and
the quickness with which the industry can be turned upside
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down by major blows like 9/11, Chapter 11 bank-
ruptey reorganizations or recessions. Thrown in
the mix are resulting furloughs and pension cuts.
Simply berating the regional airline industry to
pay more will not work. Its salaries are locked by two
main drivers: cost-fixed contracts that the region-
als hold with mainline carriers, and pilots’ collective
bargaining agreements. Consolidation in the airline
industry has meant regionals have less leverage in
increasing contract amounts. “The airline has little
control to raise pay unilaterally because they won’t

Simply berating the
regional airline industry to pay
more will not work.

get the contract,” explained Roger Cohen, then-
president of the Regional Airline Association.

The RAA says it is aggressively trying to stim-
ulate interest in piloting careers at high schools
and universities, and working with regional air-
lines to set up so-called bridge or gateway pro-
grams whereby carriers make early connections
with potential pilots and give them clear career
paths. Mechanisms include hiring college gradu-
ates who will build hours as flight instructors on
an airline’s payroll.

Those steps are encouraging, but they may not
be enough. The FAA should consider allowing
more college credit hours at approved schools to
offset flight-time requirements. Regional and ma-
jor airlines and pilot unions might consider struc-
turing a new voluntary career path in which the
lower portion of the pay scale is higher but the
senior pilots do not reach the heights of today. Or
regionals and majors might lock arms and offer
scholarships in return for specific service com-
mitments to flying for them both.

Regulators, and perhaps Congress, might need
to provide an antitrust exemption to allow the
necessary players to work it all out. But it would
be worth it. This coming problem is serious, and
it could adversely affect the U.S. as a whole be-
cause aviation is so critical to economic activity
and many citizens’ lifestyles. It’s time to take this
seriously, bring some creativity to bear on solu-
tions and get on with implementing them. @
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