Z22nd Annual Lean Flight Initiative

Plenary Conference
Dublin 24th - 25th April 2007

Keeping Our Customers Flying
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Going Lean in Aircraft Overhaul
- An Introduction

Today’s Flight details :

Captain : Tom Caffrey, Head of Production.
Co-Pilot : Paul Murray, Head of Marketing.
Flight Time : 45 min

Weather on route : Some turbulence — on at the start of our Lean Journey
together (normal)

Planned Altitude, FL 390. As Partners, we can relax  together and enjoy the
ride through clear skies

Dream Destination; Perfection

Next Sector Way-points: Working together, going fro m Good to Better to
Great Destinations of High Value, where

non-passengers can only Imagine what it is like
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Our Mission

To Keep Our
Customers Flying!
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Who we are
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But who is making the money ? N -

"he Airports

ne Aviation Authorities

ne Banks and Leasing Companies
The OEM’s

ne Fuel Companies

- And the Airlines ?



Growth but at what Price ?
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The Competition!!!! Fleet Expansion Keep our
or customers

Improve Fleet Availability. Elying!

Growth Pax’ Growth

Air-miles p.a. Lift

Growth

Thrust
Revenue
per Seat
Declining
Costs Weight
Creating Pressure Inefficiency
| | | | | | | | | |
2000 2005 2009
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Keeping Our Customers Flying ?
The Value Proposition:
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Element 1 : Improve Fleet Availability.

Element 2 : Offer Value in a Cost Area under
the Airlines’ Control.

Element 3 : a) Predictabillity.
— b) Reliability.
c) Certificate to fly.
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Keeping Our Customers
Flying - how ?

Who cares how !

Just get it done.
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Keeping our Customers Flying

Your In-Flight Selection: B ks

Lean Vision, NOT Working Harder...(ldentify and Elimi  nate Waste)

Shannon Aerospace Method for Integrating Lean

Some Results AND......... . a Better Working Environment

Growing our Business

Use of a Manufacturing Tool in an Unpredictable, Se  rvice Application
Supply Chain and the Lean Enterprise

The Quality Dividend (Built-in)

What the Customers think so far......
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Keeping our Customers Flying

Let's NOT do it by working Harder.

Better Asset

Utilisation all round !

Price ﬂ

|dentify /
Eliminate Waste
Standardise
Simplify

More Days Flying

More Aircraft through
the hangar
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Wage war on waste!

Fault diagnosis

N

Admin
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Get Stores

}Get Tools ﬁ

Travel

b

Fix Aircraft




Wage war on waste!

Fault diagnosis Travel Travel Travel
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Admin Get Stores Get Tools Fix Aircraft
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Learning to See (the Waste)

Preserving the Value, Standardise the Process and E  liminate the Waste.

Unworkable |
Workload Transportation
| Excess
Under Utilised + Inventory
Human Potential

Over-
Waiting Unnecessary Production
Time Motion |

| Rework
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Wage war on waste! Transportation

Preserving the Value, Standardise the Process and E  liminate the Waste.
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ur Future State Plan (Dec 2007)
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Rapid Improvement

Events (RIE’S)

Preparation (Part-time)

Week 1 Week 2 Week 3
Baseline Collect E T the&
current state data changes

prepare
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It is NOT about
Working Harder!

Sustainment (Part-time)

Week 4 Week 5 Week 6 Week 7




Value Stream
Mapping

It iIs NOT about

Working Harder!

7 — Ways!

Team members
carry out 6S and
build Lean Cell
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Spares and Tools
At Point of Use

_——

Use One, Get One,
Elow

Standard Work and
Visual Control




It is NOT about
Working Harder!
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It is hard to change

...but it can be worthwhile




IDEAL STATE -1

Man hours Elapsed time
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To FLOW is to GROW !




Flow the aircraft !
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Pulse Line
Transformation

Standard Work
Flow
Pull
6S

Visual
Management




Pulse 6 - Despatch
Transformation




To FLOW is to GROW !

Before
Interior Shop Results (11 items of Equipment)
* Flow (Elapsed) Time 10 days to 5 days 50% Reduction
» Space saved 1890 sq. m
e Man-hours 2283 to 1365 (A320) 40% Reduction
2460 to 1329 (B737). 46% Reduction
« Standard Work introduced Yes
* Point of Use Tooling Yes

Point of Use Materials On-going
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After



Lean is a MANUFACTURING Tool!
MRO is not Predictable like Manufcaturing!

‘Standard Work’™ Event (15,000,000 Man-hours of Data)

Researched 10 x B737's and 10 x A320’s for  Structural Defects:

The same defects recurred on 80% of the Aircraft (6 0 % of the Man-
Hours)

It is mainly ‘Standard Work’ ...... Plan for it!

LFI Dublin 24 April 2007



Integrating MR O into the Supply Chain.

MRO

sUiiners/oEM'S Airlines Data and Work




Partnership & Engagement,
Common ‘Lean Culture’

We know we can ‘fix’ any aircraft.....eventually

Sustainable Excellence is a Habit. It is facilitate  d by Standard Work for
Joint Planning and Preparation

Special delegations to Customer sites established t hat:
We share the same goal, reliable re-delivery

The earlier both parties face up to ‘tough realitie  s’, the easier planning
becomes

Joint resolution is easier, when we anticipate issu es, rather than react
to them

Working this way, we develop a common ‘Lean Culture ’
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Supplier & Customer Event

Aircraft Acceptance

Process Owner — Adrian Petticrew
Team Leader — Dinnaga Padmaperuma
Lean Team Facilitator — Paul Delaney
Maike Timm (LHT)

Marc Ladewig (LHT)

Michael Walczak (LHT)

Ohly Karoly (LHTB)

Jozsef Hajdu (LHTB)

Paul Murray

Pat Fitzgerald

Matt Shelton

Clinton Daly

Edward McMahon
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Event Summary

BEFORE AFTER
Total m/Hr B737 1106 m/Hrs 190 m/Hrs (82% Reduction)
Total m/Hr AIRBUS 906 m/Hrs 190 m/Hrs (79% Reduction)
Elapsed Time 3 +Days (Both) 1.75 Days
No defined handover phase Agreed Handover schedule
No clear customer defined finding Defined rating system by LHT —
rating system. March '06
27 SMT pre close inspections 2 SMT pre close inspections

(B737/Bay3)
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go quality ....

Pulse Trials August 2006
D-AIRT 30-day rating:
D-AILB 30-day rating:
D-AILC Cabin inspection:
August Financial Result:

Pulse Trials January 2007
D-AILH 30-day rating:
D-AILI 30-day rating:

6S, Standardisation:

Tools at Point of Use:

Process focus, Process Improvement:
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10 out of 10!

10 out of 10!

“Best ever” (LHT Acceptance)
Ahead of Budget

10 out of 10!
10 out of 10!
See Quality built In

Deficiency ‘up in lights

Pursue ‘Perfection’




Not Perfect...
Work in Progress

50
40
30
20
10

A320 'D' Ck Ground Times
Trials 2006 Trnals 2007

D-AILA D-AILB D-AILC D-AILH D-AILI

D-AILL
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Contracted

[l Actual



Kaizen Blitz in Shannon
Great Engagement across the Enterprise
Customers — SAL - OEM




Co-Pilot, You have the Stick

Partnership & Engagement

Logistics
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Challenges:

Focus on Customer, on Business Goals and not
on the Tools

Nothing for Nothing. Leanis * Hard Work .
Engagement is required across the Enterprise

It helps to Merge our Cultures

Standard Work in  Joint Preparation eliminates the
waste of Stress and Tension

Partnership requires Discipline.
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Lufthansa Feedback

Angelika Passet
Representative at Shannon
Aerospace

Lufthansa Technik AG
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This is a learning process, not
without some pain, but the lessons
learned will be applied to other
areas within the Lufthansa Technik
Group.

To take advantage of the shorter
ground times our materials support,
planning and crew scheduling must
all adjust their processes.

Quality has improved with less
findings at the Final Inspections
and a smoother co-ordinated finish.

Because of the required and visible
timetable its easier to know what is
happening and when and | can plan
accordingly.



Some Early Feedback

“I have been in Aviation for 30 years. | know
most of the MRO'’s in Europe. | did not
know much about Lean however, and |

was a little anxious.

...... having taken my aircraft directly into

Revenue Service, early, from ‘Lean
Shannon Aerospace’, | am impressed and

will watch your Lean Journey with
interest.”

Vassilis Kardassis
Base Maintenance Manager

Aegean Airlines
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So long from the Flight Deck......

Journey has begun
It is best to travel together (Partnership and Enga  gement)

Bumpy at the start, but worth getting above the clo uds (and competition)

It is a Never Ending Journey.
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