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Organization of the webinar

* A webinar presented by Aerosud after a very short
introduction by Philip Marris, CEO Marris Consulting R

* Presentation : 60 minutes ,}};
* Followed by a Questions & Answers session: 30 minutes \;‘

* You can ask questions and make written comments
throughout the webinar using the "Q. and A." feature at
the bottom of the screen (mouse over).

* The presentation material will be available on our website
at the end of this webinar.

* There will be surveys during the webinar.

* The webinar is managed by 2 people, Philip Marris & a
webinar manager, whose roles are:

Q’\Cﬁ; J’

Webinar

B 1
L Marris

* To read the written questions as the webinar progresses

* To manage the questions and answers session (choice of questions,
opening / closing the microphone, etc...)




Aerosud - Theory Of Constraints
pearl in South-Africa
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Content You captains
for this flight

Introduction

Company Overview

Johan Steyn

Managing Director — Aerosud Aviation
johan@aerosud.co.za
www.aerosud.co.za

Aviation Market Reality

Built for Results

TOC, Way of life

André Tustin

Supply chain synchronisation and Continuous Improvement
johan@aerosud.co.za

www.aerosud.co.za

Built to last

Thank You

Jeff Esterhuizen

Operations System Manager
j.esterhuizen@aerosud.co.za
www.aerosud.co.za

|
y AEROSUD

Built to Fly | Build Smart | Built on Passio




Content

Introduction

Company Overview
Aviation Market Reality
Built for Results

TOC, Way of life

Built to last

Thank You

|
y AEROSUD

Built to Fly | Build Smart | Built on Passio

Key
Characteristics

i”n' 'i”n‘ s 70 mMil investmentin W
|i||i| employ 660 annual R&D

people turnover

=ije =ije

U0 local sub-tier ” ° .
. °
28 years suppliers ° °

experience 300

international &
local suppliers

local added

value 2016 - bTI Manufacturer of the year

2017 -omi Exporter of the year
2018 - sapc Quality Award

acg  EHEASA

AIRBUS

i'/,_ BOEING

@ AIRBUS

DEFENCE & SPACE

S SAFRAN

SPIRIT’

AEROSYSTEMS


https://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://commons.wikimedia.org/wiki/File:EASA_Logo.png&psig=AFQjCNHg1K66WASgUvGF1_2MOTvK2YSnRg&ust=1464073985290584
https://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://commons.wikimedia.org/wiki/File:EASA_Logo.png&psig=AFQjCNHg1K66WASgUvGF1_2MOTvK2YSnRg&ust=1464073985290584
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The Road
We travelled

EBOEING
First Production
Program
1990 2000
™ AEROSUD
Company
formed

“ AEROSUD

™ AEROSUD

Technology Solutions

SSSSSSSSSSS NHR
A350 Build to Print - aerasuUbt
CFRTP and welded T T
assemblies |
Group
restructuring
2003 2005 2007 2014 2016 2018
AIRBUS @AIRBUS
5" SAFRAN Design and Build
- risk share partner
A320 Galley on Airbus A400M

systems and
welded assemblies.
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Core
capabilities

Digital Product
Experience

Major Metal
Assembly

Thermoplastic
Assembly

Welded
Assembly

Quality &
Operational
systems

System

Engineering

Sheet Metal _
Fabrication Machine e
e Processing
Sew &
Stitch
Composite
Lay-up
Electrical \ up
@ wing ~ g” AEROSUD | Fabrication
Aviation /
_ /
e i Flat Sandwich
Forming
0 Panels

Processing

CFRTP
Fabrication  'hermoplastic

Fabrication e

ATESTIA

DYNAMIC
AEROTECH

ICT & Digital

Skills

Composite
Monuments

CFTRP

Assembly

Composite
Assembly

DALIFF

PRECISION ENGINEERING (PTY) LTD
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Typical Products
Manufactured

Q‘; —y

A320
Track Can

A350
Track Can

A400M
4t occupant seat

VU Cockpit unit

A400M \\
Wing Tip /f

L/

A400M

Cockpit Linings

B737
Drip Trays


_DSC7591-Edit.jpg
_DSC7591-Edit.jpg
_DSC7584.jpg
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Content Setting our
Company goal

Introduction THE GOAL
To be a ever-flourishing company
now and in the future

Company Overview

Aviation Market Reality Increase Minimize Minimize
Throughput Operating Expense Investment
Built for Results T OE |

We used a Goal Tree to

IOIE, ey ei e We read the Goal in 2008 create and formalise our company goal on a single page

Built to last

The -
Logical Thinking e Bill DETTMER
Process - L

Thank You

H. William Dettmer
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Build
&
Capitalise

2018 Goal Tree review
In-depth Business Review

Accelerating Digital offering

% AEROSUD

OCT

Smart
Operations

6
On|
Industry

Smart
° Solutions

Smart
Innovation

Smart

= IT

Relationship with Customer

Relational Collaborative

Transactional

L

Hardware
Premium

~i®

\ AEROSUD

Ecosystem
Building

O

Aviation

» AEROSUD

Technology Solutions

Basic

Advanced

Complexity of l1oT Monetization Model
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Content Market Reality
(Pre COVID-19)

Introduction
Company Overview  40% Rate Increase
« 20% Cost Reduction drive

Aviation Market Reality A 4
* Global Collaboration

Built for Results

® In novatlon Services
demand forecast
. SERVICES VALUE
TOC, Way of life $1.8tn
NEW PILOTS
223,210
. NEW TECHS
Built to last 259,690
New deliveries by segment
Number of new pax aircraft
Thank You e e 412,765
. service | —
E:a?:r:;y Real GDP evolution -'II Total 12
41% 4.1 Flastsize® | traffic growth
- | N
Traffic” .'II ?% d:ﬁ:ariee Asia-Pacific
§ et [ 16,325 Wortd
5.8% tm |
5 -rogion [
280" 5.4 7105 | 60 5.5¢,
e — ) w o
Fi - = \ 4.6% 4.9% n
RSl srica 232 \ eplacsment 2’,1;?9 1,391 a0 g 43%
2010 2038 il W\
7105 19225 16,325 \ N
A\ Stay
2,900

* Passenger aircraft =100 seats Baginning 2038 Small Medium Large 2018-2028 2028-2038 2018-2038

| e
y AEROSUD

Built to Fly | Build Smart | Built on Passio Source: Airbus Global Market Forecast




Content Effects of
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Introduction re -
(Pre COVID-19) Global low cost
sourcing

Company Overview

Price reduction
Aviation Market Reality d I‘iveS

Built for Results

Efficiency drive Resulting Conflict:

TOC, Way of life

Built to last

Disruptive Manufacturing Increased quality audits

Thanicvou practices Global low cost
sourcing
Open book pricing
Technology Risk management

oversight
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To survive and thrive
in this market ...

Critical Success Factors for Aircraft
Manufacturers are:

4

Produce more (increase throughput) .
Reduce WIP for speed and $$$ M .
Improve efficiency to reduce cost

The Theory of Constraints has a great
track record of rapidly:

Increasing Throughput

Reducing Investment and WIP
Improving flow

Improving efficiency

(Throughput / Operating Expense)

™ AEROSUD



Content WEe partner with the best
Global TOC consultants

Introduction
Th i
_ LogiclTinkng P Bill DETTMER
Company Overview Note: Process
- _ We are not "TOC purists". We apply and 1 ¥ilan e
Aviation Market Reality practice TOC principles in combination with
other business principles to meet our business
needs.

Built for Results

: Marris Crit'ical Chain
VoS, ThEY @il Consultin Project Management
g' h’

E e

Built to last

Thank You

3 Thrughput Accounting

Techniques
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Using TOC
In Strategy-, Operations- . Goal Tree «  Throughput
and Culture development Accounting
e S&TTree *  Critical Constraint
“Inspiring and Resource
Managing people” Management

* 5 Focus Steps
* Lean

Creating the focus to
implement and sustain

“TLHOKOMELO
partners”

Tshwana word for FOCUS
One of 11 official languages

* Buffer
Management

* Unrefusable offer

* Sales and Marketing Solution
*  Critical Chain

Project Management
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Results from
our TOC Journey

Internal Production lead-time reduction from 50 days to 17 days.

High reliability in completion date - reduction in expedite and interventions

Reduce Inventory throughout the value chain by SUS 5 Mil
» Constraint focus management (5 focus steps) to improve flow though the factory.
» Buffer management to reduce dependency and variability.

Improve on-time delivery 92% > 98%
» By buffering for variability on long and unreliable raw material lead times

Reduction in delayed raw materials from 8% to 1.5%
» Using buffer management on Inbound supply chain

20% increase work volume from customer
> As aresult of on time deliver

New product Industrialization lead time from 120 days to 80 days.
» Use of critical chain project management



Content Results from
our TOC Journey

Introduction

Company Overview

* Clear strategy and goal setting
» Using the Logical thinking tools of Bill Dettmer
» We constructed a goal tree that is easy to read and communicate the company goal.
» Helping people to understand how they can contribute to achieve the goal.

Aviation Market Reality

Built for Results
* Risk management at departmental level (Risk of not achieving the goal)

TOC, Way of life

Built to last
o060 * Happy, cohesive and adaptable workforce with a strong problem solving culture.

m .

Employees adopting "Soundest culture"

|
y AEROSUD

Built to Fly | Build Smart | Built on Passio




Content

Introduction

Company Overview

Aviation Market Reality

| HOWTOREAD |
i A GOAL TREE

TOC, Way of life

Built to last

LEADERSHIP TEAM PURPOSE
sh resources and practiso the soundest leadership aceross all levels of Aerosud » AEROSUD
1o achieve the Company Goal

Aviation

Thank You

) 4 AEROSUD /

Built to Fly | Build Smart | Built on Passio
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Integrating TOC
with strong Digital skills

MES System

HR Systems
Supplier
Systems
Customer
Systems

™ AEROSUD

Industrialisation
management

ERP
System

Quality
management
System

PLM System
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Aerosud
Value chain
AIRBUS
SPIRIT b,
BOEING AEROSYSTEMS O d’ SAFRAN

@)

N
Demand \ AEROSUD Product t’

Value Chain
r————-
=@ | nE

Key Engineering/ Procurement / Manufacturing Distribution
Accounts Industrialisation Stock Management (MIS System)

SKU Integration

Lead Time though the system



Content SKU integration
And management

\...
o*" 0=

Introduction $
MiSYS

TOC principles are built into

IR OB our integrated systems. MIS System

TOC thus became the

Aviation Market Reality )
Aerosud way of life.

Built for Results

2 -
DSEARTEAM ﬂ §p\Yuva;|u:u)rBuQ
TOC, Way of life A ’
A\ *Ndvaror ERP System
. PLM ||||||||| Manufacturin
Built to last Management SKU 007 g

Thank You

Integration development done

by:
% AEROSUD

vvvvvvvvvvvvvvvvv

Supply Chain
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Content Industrialisation
and Project
Introduction Management

Company Overview

/ Planning \ / \ / \

Aviation Market Reality Execution Control

Built for Results =
S kanbanize
TOC, Way of life : = ' d_'_‘_—.:‘.__~ ey bemadeon =
= = — -
- = 1. = . u:t:_;:wu‘.u,v.k e
EEEEL =5 “ wr o [l

Built to last
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Content Critical chain management......
Easy and effective TOC management tool to reduce you project lead time 20-30%

Introduction

Company Overview

?o How long will it take to complete the projects ? - - - -

Aviation Market Reality r_Qo:
ﬁ
4 Months
Built for Results (Local Optimisation)
g ::) On average how long will it take to complete
TOC, Way of life . . .
. ,_Q%% the projects if you only focus on this task. - -

_ 2 Months + 1/3 Buffer for

Built to last sa fety
Determine the critical chain based on resource and

Thank You

Task dependencies.

Execute project and manage project though simple
Time buffer management
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Inbound Supply
Chain

Managing 3 000 bought-out SKU’s
Move from MRP to Consumption Based
Replenishment

300 + Suppliers over Europe and US
» 85% on Syspro Tempo (Buffer)
14% on VMI

1% on MRP Flow
 Lead Times 30 - 220 days Performance

Dynamic Buffer
Management per
SKU

Requisition
to superiors for

approval & Create
(% tempO PO’s

INVENTORY MADE EASY

£JSYSPRO

Simplifying your Success
PIYINg y

Supplier Reports
based on Buffer
penetration

Currently
Developing DDMRP

Generation
requisition of what
to order
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Management
Execution System

Managing 6 800 SKU's - "Made in’s*“ or “WIP”

MTA -4 500 SKU’s
MTO - 2 300 SKU'’s

15 Flow Streams with CCR’s
Fully Integrated with ERP System

CCR
Performance

Buffer
Management

Buffer Penetration - A350 TRACK CANS - MTA

SKU Flow

Performance

Value Stream
Performance

FLOW: VacForm FlowStream
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...and now COVID-19 tests
our TOC foundation




Content NeWw Market

reality
Introduction . . . .
Airbus and Boeing Production Rates in Prolonged Recovery
. Airbus Sustained Boeing Sustained
Company Overview i Guidance  Downside Scenario Guidance Downside Scenario
40% Rate Reduction a7y, (Mumber of Arcraft per Montn) (Number of Alrcratt per Moath)
68 V¥
Aviation Market Reali 0 i i A320neo = s 28 32 38 737 MAX 31 0 35
viation Market Reality 20% Supply Chain cost increase l N B | . o B o = I
Made-In preferred to Bought-Out pa ol o e e e o - E e o
Global supply chain disruptions can ol ek - L
Built for Results PRy P o > -50%
A330neo v 81 © v
A E 3 & 4 A oL S U I .
TOC, Way of life _ O COiD A0 221 M2 W com Cowo e 2 w2 28
Innovation i - a0
. . . A350 v 7777
Built to last Diversification 0 s, 4 5 & 5 3 3 2 2 3
VYURT . = " Pre-  Post: 04 (04 Fiscal Fiscal
Digitalization o e o B e como. Cono A2 221 N2 2063
Thank You Source: AlixPartners, Airbus and Boeing

Resulting Conflict
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Content Reconsider
Strategy (Late 2019)

Introduction .~ Goal:
“W” To be a ever-flourishing
“w” company now and in the
Company Overview future

Aviation Market Reality —
Increase ‘ Minimize ‘ Minimize ‘
T OE |
E_T_Ij
HEN

Built for Results

TOC, Way of life

Growth |

Built to last

CCR And Flow

Dynamic Buffer

New Business
Structure

Thank You Have a new

business offering

management
5 Focus steps

Diversification
Management

Reduce industrialization
lead time

> A€ROSUD :
= | = Nested goal trees

Built to Fly | Build Smart | Built on Passio ..
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Have a new
business offering

Digital Life Cycle and Design for Certification
Practical experience in ToC Automation in Aerosud

Inherent affinity for Digitalization of business processes

DIGITAL
EXPERIENCES:

kiop, Mobie,

Bu§iness Data
Architecture

Architecture

{
)

Technology
_Architecture

% AEROSUD

agile & disruptive...

OCT

do not settle for the norm
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JFEMSS AALEM |

Integrated
Digital Platform

Creating and maintaining ONE version of the truth

Digital Life Cycle and Design for Certification

A Part
Part Part Number
PRT-000078
OEM Number
10079556
Name
Created By Riaan Havenga 10079556
Created On 2020/05/07
Modified By Innovator Admin Description
¥ Change Management
ot ' Investigate
B beo - mit -
P * ’ q OJ . Tech Review.. Complete FastTrack Approve ', Approve - ¥ X
© Deviations Start SubmitECR Reévied ECR Technicd Review Route ECR Disposition EGR Approe— ECF(kpproven
Reject / \ CRB Approve >
[ £ ‘ ". Sendlo CRB,. @ — . hoprove
# Resubmit - h
ECOs
F . - Prepare CRB Ogfine CRB ‘Disapnmve
m ECRs Review Rejected ECR \ Call CRB Heeting Ca\l,Meeting' N
o Disapprove
5 EoRs Cancel ECR A " 2
1 \ 7 Disappige, -
n s X \ Investigate CRB Meeting @&ER Disapproved
@ Rework Orders ECR Cancelled Investgate
& Waivers
CAD-000107 A 10079556
ﬂ' B e ETEaa

i

G c 2T CAD-000114 A 10079556

irmorive

°

| o

it 102

PLM Business
Applications Processes

Revision  State Intended Manuf process

A Preliminary

OEMRev Team Make / Buy
Aerosud Make
Type
Assembly Cost
Unit

Download files
Owner

CAD Documents Changes Contacts Where Used

‘ OE... Name Type State Native File [...] | Viewable File[...]

1 10079556 Mechanical/Assem...  Preliminary () | 10079556.SLDASM

B Conical fitting inspiratory module Mechanical/Drawing  Preliminary (| 10079556.SLDDRW (3| 10079556B00.PDI



Content Collaborative Digital

Manufacturing platform

Introduction ’AvAwo r x

. L . Manufacturing W
Creating and maintaining ONE version of the truth anutacturing Horx
Company Overview

Idea was born out of Additive Manufacturing (3D-printing) skills

Aviation Market Realit . . . .
Y Connecting Customers with Suppliers in a secure workspace

Built for Results Supplier Systems

Request +

: DIGITAL TWINS Validation
TOC’ Way Of |Ife Model Based Virtual Production
MODEL Production Planning 1 System VIRTUAL
Model Based Virtual Quotation
= efinition walification
Built to last petne  © ' Lifecycle
Model Based Systems Virtual

Management

Engineering e Certification

Feedback

“ Collaboration
SOLUTIONS
Check +
As-Supported Invoice

Business Model Virtual Operations

Thank You Market Model

Virtual Ecosystem

As-Needed

As-Offered As-Delivered

As-Specified (] As-Certified

DESIGN As-Designed - asTested PHYSICAL

As-Planned  (§

As-Built

PHYSICAL SYSTEMS
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Covid-19
Agile Support Team

Industry coordination group - Medical Devices

Digital Platform with Workflow

CCPM

Medical Device Work Flow & Digital Product Definition

Medical Device - Product Design Workflow

Shot

% Buffer consumption of Projects

=
Progress of Project portfolio

Powered by w AEROSUD

»;0\"[) -19 =
GILE SOLUTIONS |
AETEAM

COVID-19 Agile
Solutions Team

We are a voluntary South African work group
collaborating to facilitate product solutions that will
be used in the fight against the Covid-19 pandemic

AETEAM

>E‘;0VID -19
> ILE SOLUTIONS
AERTEAM

We want to optimally assist in resolving your
specific COVID-19 requirement

Technology, Free State

J 2, ; < 2 o
(B ) - Cocrem > acrosuo B B acroso (GIR:

o

®

Medical °
¢iijin €= MIp @ >inc :
I Professional ] NWU B
s mlln || l ’ Group Nolions! Vuctinolopise Csovabe g s Your partner in development finance @
Implementation Platform
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In closing...

We are building to last on a solid foundation of ...

+i @ &) "y‘wo r x »’G‘E{‘E"SRLF"&%

......

Word_class Dlgltal 'Wg‘ .ch' Manufacturing Worx

Pl atf O r m Applications. Processes
aras 7
% INNOVATOR®

Critical Chain Program Management

Critical Chain
Program
Management

The Five Focusing Steps

Lo of POOGI*
Entrenched |

TOC Principles ——

*a Process of On-Going Improvement

An agreed-to goal [EsEs
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