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Introduction

— Lee Penford — Head of Procurement
— Simon Jaros — Senior Manufacturing Engineer
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The Rochester business

— Part of the Platform Solutions business sector within BAE SYSTEMS

— Engineering and manufacturing site with a mix of technology
demonstrator, product development and manufacturing programmes.

— Producing wide range flight safety and mission critical products

— World leader in,

— Aircraft flight controls: active inceptor systems, fly by wire flight controls &
flight control computing.

— Displays: head up, head down & helmet mounted

— Platforms:

— Military (fixed wing), Eurofighter (Typhoon), C17, F22, Gripen, Joint strike
fighter,

— Military (Rotary wing), UH-60 (Black Hawk), CH-53 (Sea Stallion),
Eurocopter Tiger

— Commercial aircraft: Boeing, Airbus, Embraer.
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Supplier development journey

— Pre 2006 traditional Supplier quality approach
— Audit and action
— Poor performance on a major manufacturing program led to the supplier

development initiative.
— Identified the need for a different approach with three problem suppliers

— Self funded risk mitigation activity on the subsequent program phase

— The approach was continuous improvement not audit focused
— Established a team of three manufacturing process engineers embedded in
procurement
— Site Directors provided senior level sponsorship and support

— The team’s focus was long term, sustainable quality and delivery benefits
through manufacturing process improvements at the suppliers facility
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Supplier development journey

— Initial six month period
— Degree of reluctance and suspicion from suppliers
— As benefits became apparent the approach became more collaborative to
the point where the suppliers started to pull on our expertise.
— Six to twenty four months

— Process improvements were embedded and quality and on-time delivery
Improvements started to be seen

— Secondary benefit was the growth in our product technical knowledge to
assist and enhance our sub-contract management capability
— Twelve to eighteen months
— Started to roll out across other programs and suppliers




BAE SYSTEMS

The supplier development programme

— The development programme has been developed from established
lean manufacturing principles and continuous improvement models

— The lean manufacturing principles used were initially developed within
the automotive industry.

— The European foundation of quality management (EFQM) continuous
iImprovement model is used to provide an improvement framework

criterion 7
people
results

criterian 2
criterion 1 policy &
leadership strategy

criterion 5
processes

criterion 4 criterion B
partnerships society
& resources results
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The supplier development programme

As an initial approach the supplier development team work with the supplier to
agree Performance metrics.

*The two measures of performance used within our development programme are:

: _ _Number of rejects (Expressed as %)
Quality = Number of deliveries

Number of ‘Ontime’ deliveries  (expressed as %)
Number of scheduled deliveries

Ontime Delivery =
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The supplier development programme

After agreeing performance metrics the supplier development team work with
the supplier to evaluate their process controls and establish a level of lean
maturity

— This is achieved by conducting a joint assessment
— The assessment is then used to highlight development activities

A framework for Manufacturing Excellence

Men Materials Machines

5 ‘s’ Housekeeping

Job
Standardisation

Visual Controls

Kanban Set-up Reduction

7 Wastes and SPC / Quality Tools

........ supported by design related improveme
methodologies (VE/VA or QFD).
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Development toolset

The initial assessment is conducted against defined scoring criteria in the
areas below.

Visual Control
Imprave ment Activities Board

Visual Control
Skills matrices

Visual Control
Production Control Board

Visual Control
CQuality/Defects

Visual Control
Inventary

wTaopical activity board.
Frequent reviesy process.
SMART objectives.
Appropriste targets displayed.

u Mo cellidept activity boardin use.

m Employees trained in three or more
competencies,
Skills matrix displayed.
Supported by training programme.
Competencies actively used.

m Emplovees trained to & recognized
standstd in one competence.

u Planned v actual production plan
displayed. Appropriste planning
period used e.g. hourky, daily, et
Wearlances and comective
actions uzsed.

m Mo vizugl indication of production
plan.

u Target and actual gquality levels are
dizplayed and topical
Cost of quality displayed.
Analysis and corrective actions
displayed and topical

o monitaring of Cost of Quality
and [ or scrap levels.

mCellidept. target and actual
displayed. Targets from Business
Flan. Team understanding. Clear
& concise controls. Subject to
resvieny.

m Excess inventory observed.

Visual Control
Man-hour Reduction

T Wastes
FProcessing

7 Wastes
Moverment

7 Wastes
Waiting Time

T Wastes
Crverproduction

u Cellidepartment topical plan
displayved. Target v actual shown,
Crevnership of plan is clear.
SMART objectives.

Subject to reviesy.

m Mo rman howr reduction plan.

m Correct use of feeds and speeds,
number of cuts, ete. Close to Form
material used as appropriste.
Suitakle method of manufacture.
Standard jok inuse.

m Processing vwaste observed e.g air
cutting, cversize material,
excessive cell time, etc,

m Employees working effectively.

Best practice workplace ergonomics.

Minimum movement "off'orsound”
the job. Rules of movement
economy understood & inuse.

m Excessive time spent looking for
toolz, collecting materials, etc.

u Wini mum wwaiting tirme observed
e.g. waiting for MC equipment to
stop, waiting for materials, etc.
Multi-equipment manning.

Use of ‘Andon’.

miMiEiting time frequently obeerved.

m Component gquantities in
accordance with customer
requirements. Planned inventory:.
CustomerSupplier interface.

= Fraduct manufacturedto cover for
acrap, anticipated demand, et

7 Wastes
Quality/Defects

7 Wastes
Inventary

7 Wastes
Transportation

55 Workplace Qrganisation
Enviranment

55 Workplace Qrganisation
Address and Place

m Frevention based detection
emploved on key processes ey,
in-process checks, probing cycles.
Operator sef inspection

emploved for all jobs.
u Dovvrestream capture of ouality

izeues e.g. final inspection.

m Components manufactured in
appropriste hach sizes - ABC
categorization. Minimum/planned
inventory. Minimum batch szes
from Suppliers.

m Largetariable batch sizes.

Mo supporting methodology .

m pinimum distance recuired to
transport product, tooling, materials,
etc, Appropriste transportation
media uzed. Appropriste close
coupling.

m Excessive movement and handing
reguired.

u Shorey room type errironment.
Pathwvays and sress clearly
marked. First line operstor
mairtenance.

m Unticdy - room for improvement .

m Materials, parts, tools, el clearly
marked and held in appropriste
locations.

Good workplace ergonomics
and storage medis.

m Locations not obvious. Cluttered
storage.

Set-Up Reduction

Stamdardised Job

T Quality Tools

T Quality Tools
Process Control

Kanban

u Key processeshottlenecks
targeted for SUR activity. Target
and actual displayed. Good
workplace ergonomics.

u hovanecdatal evidence of SUR
activity.

m hiethod and time documented at
appropriate level of detail.
Stancard job adhered ta.
(Insignificant deviation in methoddime)
Job subject to frequent resvies.

m Significant varistions from standard
job Mo reviesy cycle. Insufficient detail

u 3 or more tools in sctive use.
Information used to enakle
improvements.

Team trained in all Tools.
Evidence of improvements.

n hovanecdatal evidence of the

Cuality Tools,

gl application procedures exist
problem salving technigques used,
CPK of 166 being achieved,
Management/operators rained,
action taken on Out of contral
concltions.

m Mo uze of SPC within the cell.

 Supply and demand
synchronised. Mechanizm applied
to all suitable aress. Lower tier
supplier involvement. Mon-procduct
applications.

m Kankban mechanisms not in uze.
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Assessment example

Within the toolset scoring criteria are clearly defined

Visual Control
Improvement Activities Board

How the organisation ensures visibility of improvement initiatives.

Expectations

4.

Topical activity board, displaying what improvement activities are actually taking place.

Activities are time bound with responsibilities indicated.

Frequent review process in place to ensure topicality (daily, weekly meetings centred around the
improvement board).

Targets are shown where appropriate, e.g.. quality, delivery with SMART objectives.

Topical activity board, displaying what improvement activities are actually taking place.
Activities are time bound with responsibilities indicated.
Team understanding. Targets are not shown.

Improvement plans / activities displayed but lack sufficient detail to effectively progress issues.
Team understanding. Board is not topical.

Information displayed is of a general nature, e.g.. process improvement tools, health & safety, etc.

No cell / department activity board in use.
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Contractual requirements
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As well as working with the supplier on lean activities the team also help to
ensure the supplier is contractually compliant with our customers

requirements

imternal Fracas

External Fracas

Moty FRB's

urarterty Reports

ATPs Assessed

+ Look For
IMethad For callecting data
Trend analysis
Corrective actions timely
Preventative actions with verification

Dirplay Infbrmation

+  Look For
Mlethod For collacting data
Trend analysis
Clorrective actions sent ko Custamer { Supplier

Display Inbrmation

+ Look For
Minubes From mestings
Actions assigned ko people (time bound)
Follow up an previous actions

Display Infbrmation

# Look For

Display Infbrmation

* Look For
Product verification process
Histarical data being stared
Alignment to BAE test requirements

Display Infbrmation

Change management system

Supply Chain Optimisation

frmproverment plar
& Management Cormmitimrent

KPi's

Benchmarking

+ Look For
Frobust configuration contral
Appropriats spproval suthorities
Methad of issuinglupdating shop docs

Display Infbrmation |

s Look For

Evalustion of supplicr performance
Purformancs kargets eotablizhed

Display Information |

s Look For

should Improvement plan and commitment ke

Display Infbrmation |

+ Look For
KPI's displuyed internally
KPITargets

Display Information |

s Look For

Display Infbrmation

These extra areas are assessed in addition to the lean assessment
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Supplier development scorecard

Supplier hame
From the initial assessment a e ———
development scorecard is completed. This ———

scorecard is used to:

1) Highlight areas for improvement,

2) Give a point to gauge improvements against

a5
Wit gnm. iproduction
55 (Housekeepin) 55 (Housekeeping)
Environment ress and Place
Display I rraation
!S tm
Diay nrmacen

Internal Fracas |External Fracas Monthiy FRE's Quarterly Reports ATPs Assessed
MM Dhln!-ﬁn—ﬂ- Dl-a.uhh-—ﬂ-
n i
llhnﬂqu ment Commiment
mnhrm Dhlvhlnnb Illuhwhl_nh. Hl-lqunnb

KPI Overview
Process Imwwumnnt

i
Ul
7 Wasi

Tansport

Standardised Job 7 Quality Tools

3) Provide a maturity score o

Setdp Reducton

12



Development of a joint action plan

BAE SYSTEMS

After the initial assessment an action plan is developed to improve the
Initial score.

On Sehedule

Fending and late
| | Mction closed on time
| | nction closed late

Lazsr 3IW1.2~!-|'D3I!IJIJ! =3

Joint Action Plan Tracking Sheet R2

Taiger
| |Dates Missing
Mew Slip Target
Late High | Action
" 12 Month Total Not
Company Iwolved with JAF Tracking Sheet JAP OTD Actions Currem Late Erarted Priority | Date I_IFI)
i Tasks i ssinag
| Add Addtiondl s art R EBAES BEGTH 2 0 0 [ ]
7 Rowes On End OF Bedueen Existing [edete Ross
1 & heet Actions S0 7 ] 1] o
AI:-I:IT Pliul[v Description [v ['v Eorlpam:v Owner |~ | Assist ['v Srart D{v Target dv
1 Pledium | Evbernad draess 3 qualieg ahksbiase curnenth ueed Cusveboprment DVE0E S0
3| Bediem | Trend snakesic Tranding only dove o corsp Cuersloprmant OiEoE|  ADL0A
4 Mladiam | Chsrgs mansgemont spatem Fracess is plics Crslopmart OEHUDE 15A0E108
i} Mledium | Algemcrk of build docsmcrks ko Purchsos arde Carkialled by cealigarstion marsegorent apakem Dvelepruent TN DE 1505103
g Piledium | Cornitment Lo inge asercit plin Eatia pesonio: crnploged, proareid iguinst ple ke be isdened Desvchoprunt S0 DD SO D03
10 Plediam | Resies of Tstastes P forad resiest of T wastes e Duxv e bopimed SO0 20040R
13 | #dediam | ¥ahae stream napphg for 153 3ren P alae sirzam map inphace Diveloprment LLEURE) E T
14 | madiom | Supplp shain cptnization plan Supply chsin optimicsbian phe s placa, koking far i againct pha Dovenbopraced b )
FElp shain op Ja PRy P Pl in 3 gainct p lopm

The supplier development team work closely with the supplier to
complete actions on the plan.
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Examples of development activities

5’S Training and Workshops

14
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Examples of development activities

Production work flow analysis
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Examples of development activities

Development of FRACA systems

Current user  Simon Jaros

Fracas database

Filter by Qpened Date: Al

v

Issues by Fault description

Count of Worop Fiter Fields Here]

Reject No -
Current investigation status |Under Irwestigation v |
Details
Cust's reject Ref | Item Mo 53300 | Part description  ht-7014-12e Tasks
Opened Date  [09/03/2009 | sddpartto st customer partno | [JEnter New Reiect
Due Date 08/04/2009 | Reject Oty 473 Batch number Dﬂete Reject
Reject type  [intemal v| Batch Gty "473]  RMA No. [ ¥|  [#)Browse All Rejects
Originator Newr Tech Aﬁembiy. v ‘“endar ID / Customer Acc Mo N;’A - [#)Search Rejects
Assigned To Dep/Suppler Lv|powe [ R o2 | @)View charts
Assigned to Per Martin Cook Emall ovmer B AR (@] view Reports
Description of problem Setup
not enough plating (gold measures between e and f should be d) @5‘3@
RMA System
[#JRMA system

Dimensional / O
Design Error

Stockf [ Visualf Process Error
Delivery Error Descrive

plating not to spec

the error wihich dimension? | . .
Print this
What should it report
How should | grade d | be?
it ba?

What does it
actually measure?

FaLlt Description  Plating covering not complete o

Containment
Notification

M rirtamer infremed (51 s tandor inforran.

Record: (14] « [~ 1 [» PR o

Containment action due date

b st mermeled e Avke

3 Series

(Blank)
Burrs

Damaged [

Glues Filler Error [T
Incorrect Parts |
Short Moulding [

Under investigation |

Wrong Quantity |5

Leak Test Failure |
Operation Missed [

Dimensional Error |
Holes blocked wilh glue |

Plating covering not complete [T

:
|

Fault description ~

16
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Measured improvements

O Improvement % This month
B Improvement %
@ Launch SDT %

Supplier Development Team Matrix

100

90

80

70

60

50

Percentage (%)

40

30

20

10

Supplier A Supplier B Supplier Supplier Supplier E Supplier F Supplier Supplier H Supplier | Supplier J Supplier K Supplier L Supplier
C D G M

2006 Suppliers 2007 Suppliers 2008 Suppliers
*Scorecard produced by BAE not confirmed w ith Supplier
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Balanced scorecard
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BAE SYSTEMS

Consists of four guadrants

1. Process and KPI's
2. Project Management

3. Relationship
management

4 Critical milestones and
joint actions

18
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Questions
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