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Data management, process and workflow management

CAD Internal load FEM

Stress
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Exhibit 1: Recent aircraft program development costs,
from preliminary design to 2014

USS$ Billions
4.4
*Cost increase: 48%
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At At During the Latest estimate

conception project launch inaugural flight

Source: Company reports, Oliver Wyman analysis
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Aircraft development project 1

Waiting clients > 50
Delay to date > 42 months

S G

Penalties to date > $4.5 billion
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Source: Company reports, Oliver Wyman analysis
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Aircraft development project 2

Waiting clients > 20

Delay to date > 36 months
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Penalties to date > $4.0 billion
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In-service

Auls

e Explore aircraft * Justification
architecture,
configurations

and technology

e Explore structural * Define structural
topology and details

design principles « Certification

> Aircraft level > Assembly level > Component level > Aircraft level

¢ Maintenance

* Repair
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1. Aircraft component focus

* CAD link for geometry parameters
* Load extraction from FEM

WA ST A AX L0 L A
o A|Z2 0| uh 1} 2H M EHH| OB ZH &
o 2|7 Al, WIP (work-in-progress) 2! 22| A& Al &2 0|M H 0]

Bl HE Y gl

« CIOIE{H| O] A0 A ChE THY Br2) &= o O] {1 O & 2| o
SRR

Tx M T2AM A0 A ALZStE HA 2 COTS (commercial-
off-the-shelf) 2! 7| XtA| LA ERLE E 7|52 2§ A

S 2, s AYo F2 AFgE L
% A HHolE

HEE

o X 20 E2| HAM A

« F

| I'l

UL ZERE

o« H ZZMAY F=NT

—
=4

p=

stz

HA

2. Margin of safety calculation

* Compute local simulations from analytical methods
» Customer or reference hand book methods

3. Margin of safety postprocess

* Report generation based on

a template
* Results and pictures

4. Stress report generation

-

» Dedicated MoS post-process
* Critical load case

* Critical criteria

* Critical MoS
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