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Airbus today

Shareholders

|
A/
EADS

80%

BAE SYSTEMS

20%

3 DLGR Feb 2003 Customer Services VLIS




- Spares Planning for maintenance I

AGENDA

- How much is enough? I

e |

- Conclusion: Spares Supply Logistics I

Home
(™
)
4 DLGR Feb 2003 Customer Services AIRBUS




New Airbus organisation

Create an integrated, highly competitive company

EADS BAE

Shareholders
Airbus ‘ )

1 Company
1 Accountability
1 Management

OWﬂ ers h | p Airbus Industrie
GIE

Suppliers

Yesterday Now

® 4 national managements ® One management line

® National companies ® One company with one target to
optimising their enhance the performance of
performance Airbus

® Clear accountabilities

Deliver faster and better solutions to the Customer g
2
Customer Services AIRBUS
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Airbus worldwide
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Customer Services management structure

Customer Services . o
enior Vice Presidentiy " &l
Patrick Gavin

North America,

Assistant
Business Operations

Projects & Policies,

Quality

Human Resources
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Customer Engineering | Technical

& Technical Data

Spares

Support
JD. Leroy

T. Rollin P. Steffen

P. Baud

R. Lecomte
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Airbus Customer Services

Mission
“To ensure safety of operations.
To maintain high level of customer satisfaction.”

To be the undisputed
Number 1 in Customer Services
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Airbus Customer Services

Operational objectives

* Support customised to customer requirements

* Materiel and engineering support available
on a 24-hour basis

* A wide range of services to help ensure
that the customer's fleet is flying on schedule

Our customers get the best
operational results
from their fleet ==

7
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Airbus worldwide
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Airbus Product Line

12 models
2.800 delivered
303 2002 production




An Airbus aircraft takes off .. ..




Air travel will continue to grow strongly

World annual traffic - trillion RPK

ICAO traffic history ﬁ

(45%p.a)

2 (6.9% p.a.) M Airbus projection

— +4.88 % per annum

(11.2%p.a.)

1969 1979 1989 1999 2009 2019
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g 00-year forecast (2000-2019) - World

new passenger and cargo aircraft

valued at

new passenger and cargo aircraft per year

Valued at
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New aircraft deliveries

Number of aircraft
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® Mission and Role

»

Delivering aircraft value

® Safety

® Spares to assure operational reliability

® Operating costs reduction

To contribute to the sale of more
Airbus Aircraft
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Optimizing utilization, reliability & costs

Indirect Operating Cost (I10C) Direct Operating Cost (DOC)

Engine
spares

\‘V\Sparesh dlnq _ inventory
\ and hanling Airframe
Spares \. spares
administration muentor

8 -9 % of OC is influenced by materiel

9
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Materiel Supply and Services

= Airbus Materiel Support’'s operation

= Assuring supply and availability of Airbus spares world-wide

120,000 different 1,5 million part
part numbers on stock numbers in database

24 hours around the clock

192,000 USS$ 327 million turnover
customer orders

= Full spare parts data and provisioning support

101 days of consultancy 2800 spares investment
and provisioning conference forecast studies

= Consultancy and On-site spares assistance

To operate as a service centre in providing materiel and
related services for the Airbus fleet world-wide.
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Materiel Supply and Services

= Materiel supply

Modification and
Repair Kits

Supply management of Standard hardware and Raw bulk materie|. gy
=,
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Entry Into Service

E=FH>¢1>N>€_T+AT('?
MTBUR ¢ 365 g

® Materiel Management Seminar

Since 2001

70 customer participants to date
Classroom style and case study
Best industry practice

AIRBUS benchmark

Customer training for key airline staff

Helping customers to improve cost
effective materiel management in daily
business

Learning about cost implications of
materiel management
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® Consultancy Services

Supply Chain Consultancy

Order Process
—2A

» Elements /O\
Op»pii 54O
Planning Process Transport Process
 Analysis

Identification Prioritize ideas § Recommend
B of stress for ossible SilsaE
P REPORT

areas improvement solutions

mapping
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B Airbus Transport Logistics Guide

= Investigation in Transport Logistics

= General Conditions on Transport o g

« General Routing Instruction o PRUNR BT 74
= Airbus Materiel Support Transport

= Logistics.
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AGENDA

- How much is enough? I

e |

- Spares Supply Logistics Management I
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Mathematical Model

Step 1 Step 2 Step 3
|
— Calculation of 1011 12 19 Gauss/ ':,__
estimated ; ofl.. .. ... .. Poisson ‘ﬁ -
Emssx demand “E’ o [ Tables R Rec.Qty ‘
EEEEE 20 e e P e EE
ENEE -
nuE= ENEE
T

® | Expen

les [SPC 1] '
I ® | Gauss

|
@ les [SPC 2] ot
) ™
N " oisson
® :Eairables [SPC 6] | -
r n

commended Qty

Y
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Mathematical Model - Step 2




Mathematical Model - Step 1

Calculation of Estimated Flighthours per year

Demand E - _

Repairables [SP Quantity per a/c
/ Fleetsize

FH-n-N__[TAT][ SR] SR LT+AT]

- = -t
MTBUR 3653 1000, 1000 365

\ Leadtime +

Mean Time between Scrap Rate Admin’time

Unscheduled Removals

Turnaroundtime = MSPT+TT

(™
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Mathematical Model - Appendix Il

= Example for the calculation of recommended quantities using

the Poisson distribution for E < 10

000 FH-1-3a’c 30 days Poisson Distribution Table
E= - — _~———-—-Estimated Demand [E]
20000h  365days

1.0 @1.2 13 14 90 16 17 18 19 20

273 247 223 .202 .183 .165 .150 .135
627 592 558 525 493 463 .434 .406
.857 .833 .809 .783 .757 .731 .704 .677
957 946 934 921 907 .891 .875 .857
996 .996 \\992 989 986 .981 .976 .970 .964 .956 .947
\ 999  .999 $9§ 998 997 996 994 992 990 .987 .983
| 1.000 1.000 1.000\\1\.000 999 999 999 998 .997 .997 .995

\\ 1.000 1.000 1.000 1.000 .999 .999 .999

\

Estimated Demand E=1,1
Protection Level PL = 95%

The Protection Level value of :
the calculated 6
Estimated Demand is between 7

PL [ m=2]=0.900 s I\ \ 1.000 1.000 1.000
and PL[ m=3]=0.974 \ \___] Protection

— Recommended Level [PL]
Quantity [m]

Since PL = 95% is above PL [ m=2] = 90%, the result is
==> Recommended Quantity m =3

)
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Mathematical Model - Step 3

Recommended Investment = » - unit price

mx0

Divided in material categories:

* Line Replaceable Units (LRUS)

* Line Maintenance Parts (LMPSs)

* Airbus Proprietary Parts

» Standard Hardware / Cockpit Push Buttons
 Tools and Ground Support Equipment
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® Consumption Report Data Analysis

100
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® Consumption Report Data Analysis

number of checks that used
parts / 14
90 .
0
12
Average 236
80 . O .
Std Deviation 335
10
70 .
8 -
Lo | lower C-Checks
Average 212
6 1 Std Deviation 117
E | 4 higher C Checks
Average 622
Std Deviation 218
¥l 12 Y
Q)
30 1 .
0 L L L L L L D AL L L L L. L L L L L T T rrr T r rrr 1T rrrr1r1rrr1rr11
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Bl Spares Planning for effective maintenancle
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Logistics Challenges

e Complexity of operational “Model”

 High variance in quality of operational and strategic management in
spares area

e Spares planning, movement, and organisation

» Supplier management skills: procurement, monitoring / reporting,
remedial actions

* QC and safety factors: spares attributes, data, control
* Regional and cultural factors
* Conflict between spares availability and operating costs targets

» Balance of power within airline: Operations - Engineering - Materiel —
Finance

* Financial and economic conditions

(™
2
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Logistics Challenges

* Inherent lack of forecasting data and technical predictability: Expendable
parts

e Very low repeat usage of parts between checks
e Little or no shared consumption data
* Few reliable benchmarks
e Technical or Design Factors
e Component reliability and mod status
e System redundancies and MEL
e On-condition maintenance

e Maintenance cycles and maintainability

(™
2
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What exactly do you get from spares ?

100

96 —_ OR

95 - OR+NS

94 —+ OR+NS+NM
93
92

91 -
90 - NM: Technical ground/air interrruptions due to maintenance

SR E RS PERPS
£

Logbook defect list leads to passenger/pilot dissatisfaction

OR: Technical ground/air interruptions due to A/C basic malfuntion

- Delay in maintenance due to missing parts leads to excess labour cost

(™
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Optimizing utilization, reliability & costs

Breakdown of Indirect Operating Costs

' N pares holding
and handling

Spares
administration

Clustered Shopping
Internet / Spec ordering

(™
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Strategic Procurement

Clustered Shopping

High Standard |

Hardware Supply from market & Honeywell I
Consumable — .
Maittic| Supplied by Ir!terturblne I

Logistics
Proprietary Parts,
Tools & Mod. kits Customized
Order Lead Time
Volume Minor Vendors
Integrated
Purchasing

low
Major Vendors GCP2000
Contracts
with guarantees
low Materiel $ Value high

(™
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Customized Lead Time

* Improve supply chain efficiency for
Airbus proprietary parts

> Reduce stocks through just-in-time lead time
> Less wastage through better shared planning
> No additional cost

Customer holds less stock Regional stores hold required parts

(™
)
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Customized Lead Time

Customized Lead Time Service - N

100

(0]
o

[Customer Purchase Order % ]
(o]
o

40
X
20
0
Non CLT customer CLT Customer
B 9 RTN mmmmE Priority M- Cost
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Customized Lead Time

Customized Lead Time =/
virgin atlantic ‘ﬂ

C d' r _—I' TH"""'P"H'IF& T Adrsare engineering
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Optimizing utilization, reliability & costs

Breakdown of Indirect Operating Costs

(=bares holding
and handling

Spares
administration

Internet / Spec ordering

™
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Materiel Supply and Services

~-Electronic ordering by Spec 2000

250,000
@ Non Spec 2000
§ 200’000 i a By Spec 2000 22 0LY
@
o
o
S 150,000 -
(@)
S B\
é 100,000 -
= 59 026 e 30%of
49 091 0 > customer
50,000 A
19 613 -
25%
49% 439 n -
75%
O T T T T
AOG WSP USR RTN Total

Order category
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® Airbus Spares Portal

@5 Materiel Support Meny

=0 User mormaten http://spares.airbus.com

E| Info

S m 39.000 Request for Stock Status
f;‘gf“ﬁ m 3.500 links to supplier sites

St Rgn e m 2.100 orders per month

Materiel Flash
=y Crdering
- B2l Entry
Bl Change
BEl Report
=] Status
=) Farts Information
LB Part Inguiry
Efj Involces
Bl Invaice Print
=3 Provisioning Support
-B5] Endltam Inguiry
£| Spares Calculator
Hy User Comments
- E5] Feedhack Entry
=y User Settings
B Password Administration
=| RepairGuide
E| Spares Support Guide
=| Transport Logistics Guide
E| Tools for Loan
£| Airbus Vendor Infortmation
=| Euxcess Materiel List
=] Excess List Inguiry




® Airbus Spares Portal

Portal to Access Airbus Spare Parts

¢ Improved communication, speed and quality

¢ Inventory visibility means order spares security
for customers

¢ Shipment trace ability

¢ One stop source for Airbus aircraft materiel

¢ Simplified order administration
¢ Reduced Administratic
¢ Simplified Invoicing

¢ Multiple Ordering

Costs

¢ Links to Supplier
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Materiel Supply and Services

=~ Airbus Spares Portal

Minor
Consumable Materiel Vendors

Proprietary Parts, %

_ Operator
Tools & Mod. Kits Major Vendors Community

Standard Hardware

SEW 3 e
http://spares.airbus.com

Airbus Portal = Airbus Customer Standard
@rator Community
@y
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Cost - Benefits of the Internet

1. Cost Savings 2 Main Streams 2. New / additional

X ) Revenues
a) Transaction Queries

(e.g. PNR info / CPO status) » Additional Business

» Sales of services

b) Order Transaction

(automated / electronic ordering) « e-Distribution channel

 Don't double count

80% 20%

- Effective tool to improve COMMUNICATION
and increase PRODUCTIVITY

(o
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Bl Spares Planning for effective maintenancla

- How much is enough? I
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Optimizing utilization, reliability & costs

Indirect Operating Costs Direct Operating Costs

» Clustered Shopping » Customized Lead Time

= Internet / Spec ordering ' = Guaranteed Repair Time

= |nitial Provisioning Improvement
» Proprietary Spares Prices

» Supplier Spares Prices

(™
)
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* Plan what you can:
* e.g. Customized Lead Time for expendables.

e Initial Provisioning for rotables based on guaranteed OEM
performance

e Effective logistics and information for what you cannot plan
* Internet or SPEC ordering and information sources
e Communication within OEM'’s - Customer supply community
* Better use of forwarders and transport infromation

 Management cycle of definition, measurement and communication of
performance on logistics for overall improvement.

» Defined lead time and repair time targets and means of measurement

* Effective reporting and feedback

(™
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Thank you for your attention !




