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• Definition „System“:
Eine System ist eine abgegrenzte Anordnung von 
aufeinander einwirkenden Gebilden. Die Anordnung wird 
durch eine Hüllfläche von ihrer Umgebung abgegrenzt. 
Durch die Hüllfläche werden Verbindungen des Systems 
mit seiner Umwelt geschnitten.

Einleitung
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Definition „Integration“ (Duden):
1.) Herstellung einer Einheit aus Differenziertem; 

Vervollständigung
2.) Einbeziehung, Eingliederung in ein größeres Ganzes

Definition „Integration“ (Brockhaus):
Zusammenschluß, Bildung übergeordneter Ganzheiten

Einleitung
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Definition: „Integration“ (ARP 4754):
1.) The act of causing elements of an item

to function together.
2.) The act of gathering a number of separate

functions within a single implementation.

Einleitung
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Integrationsaufgaben
im Flugzeugbau im Zusammenhang mit ...

• Arbeitskraft, Wissen (Abteilungen, Standorte, Firmen)
• Anforderungen (Requirements-Engineering)
• Zulassung
• Funktionen der Systeme (Integration zur Gesamtfunktion)
• Materialien (Composite-Structuren)
• Komponenten (Baugruppen, Subsysteme, Systeme)
• Informationen (Signalübertragung und -verarbeitung)
• Energien (Bereitstellung, Verteilung, Verbrauch von Sekundärenergie)
• Integration des Produktes Flugzeug in die Welt der Luftfahrt mit den Randbedingungen der 

Politik, der Airlines, der Flughäfen und der Flugsicherung

Einleitung
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Integrationstechniken

• Prozessdefinitionen: Business Process Map
• Entwicklungsstrategien: Concurrent Engineering
• Überwachung der Anforderungen: Requirements-Engineering
• Managementmethoden: Quality Gates
• Check der Systemfunktion: Simulation, Test Rigs, Iron Bird
• Check des Einbauraumes: Routing & Ducting: 3D-CAD, Engineering Mock Up (EMU)
• Masseprognosen
• Zuverlässigkeitsprognosen dieses Modul: Systemintegration
• Prognosen der Wartbarkeit siehe Modul: Methden der Systemauslegung
• Kostenprognosen

Einleitung
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Integration der Mitarbeiter

France
• Toulouse 3.100+9 500
• Saint Nazaire 2.200
• Nantes 1.900
• Méaulte 1.100

Germany
• Hamburg 8.500
• Bremen 2.900
• Stade 1.300
• Varel 1.200
• Nordenham 2.100
• Laupheim 700
• Buxtehude 300

Spain
• Getafe/ Illescas 2.000
• Puerto Real 400

GB
• Broughton 3.800
• Filton 4.200

Permanent staff (by 01.01.2002)

• Airbus Deutschland 17.000
• Airbus France 14.700
• Airbus UK 8.000
• Airbus Espana 2.400
• Center 3.100

45.200

AIRBUS Mitarbeiter
in Europa
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Integration von Traditionsunternehmen

Integration von Firmen

Airbus Deutschland GmbH

* The "Transport Aircraft Division"   
becomes a partner in the 
Airbus program

In between:
Deutsche Aerospace
Airbus GmbH

VFW  GmbH Messerschmitt 
Bölkow GmbH

MBB GmbH

1930

1940

1950

1970

1980

1990

1960

2000

MBB GmbH*

DaimlerChrysler Aerospace Airbus 
GmbH

Daimler-Benz Aerospace Airbus GmbHDaimler-Benz Aerospace Airbus 
GmbH

MBB GmbH Deutsche Airbus GmbH

DaimlerChrysler Aerospace Airbus 
GmbH

EADS Airbus GmbH

2001

Focke Wulf 
Flugzeug-
bau AG

Heinkel
Flugzeugwerke 
GmbH

Hamburger 
Flugzeugbau 
GmbH

Junkers
AG

Messer-
schmitt
AG

Bölkow
GmbH

Weser 
Flugzeugbau 
GmbH
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Integration von Kapital

EADS BAE SYSTEMS

Airbus SAS

80% 20%

Airbus
France

Airbus
Deutschland

Airbus 
España

Airbus
UK
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Integration von Kapital

Free Flot 
Stock market

30,81%

EADS
European Aeronautic Defence and Space Company

Dutch Enterprise (N.V.)

Lagardère

French investment company 
30,29 %** 

Sogepa
(Franz. 
Staat)

French 
privat

Institution

Holding: Dutch Enterprise (B.V.)

DaimlerChrysler

30,29 %*

SEPI

5,53 %

* zzgl. 2,75%  DaimlerChrysler Überhanganteile (werden später verkauft)
** zzgl. 0,33% -Französischer Staat
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Integration von Standorten

Broughton
• Wings
• large parts machining

Getafe
�������� Design Office
• Horizontal tailplanes
• Composites

Illescas
• Composites

Cadiz/Puerto Real
• Horizontal tailplane 

boxes

16 European sites form an industrial system.

Airbus España

Airbus France Airbus UK Airbus Germany

Bremen
�������� Design Office 
• wing equipment
• metal parts
• CoC High-Lift-Systems

Varel
• Machined parts
• Jigs and tools

Stade
• Vertical tail plane
• Composites

Hamburg
�������� Design Office 
• FAL A318/A319/A321
• FAL A380
• CoC Kabine
• Fuselage sections

Nordenham
• fuselage shells
• large metal sheets

Laupheim
• equipment components
• air conditioning tubes

Meaulte
• Cockpit structure 
� shells
• small parts machining

St. Nazaire
• fuselage sections
• metal-, equip.-compo.

Nantes
• center wingbox, compo.
• large parts machining

Toulouse
�������� Design Office
• FAL WB/LR,A320
• Pylons

Filton
�������� Design Office
• Wingbox parts
• metal components

Buxtehude
•Electronic Cabin
Systems
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Integration der Zulieferer
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Aircraft Manufacturer

Subcontractor

Su
pp

ly
 C

ha
in

Integration der Zulieferer
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Integration der Zulieferer

KMU:
Kleine und mittlere
Unternehmen
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Integration der Zulieferer
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Der Firmensitz an einem
Luftfahrtstandort kann
für ein KMU ein strategischer
Wettbewerbsvorteil sein.

Integration der Zulieferer
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Prozesse und Techniken der Systemintegration

Ausgewählte Prozesse und Techniken:
– Business Process

– Milestones

– Concurrent Engineering

– Requirements Engineering

– Simulation / Test Rigs

– EMU (Engineering Mock Up)

– Routing & Ducting



20

A business process is ...
…a structured set of activities that transforms inputs (such as knowledge, labour and materials) 

into specified outputs that provide value to stakeholders.

Supplier Customer

PROCESS STEPS

Process Performance Indicators

Trigger

� Material

� Information

� HR

� Capital

INPUTS

� Products

� Services

� Information

OUTPUTS

CONTROLS

Business Process:     Definition
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Business Process:      Core Processes

Core Processes
Core business processes are the processes that 
develop, produce, sell, and support Airbus products.  
These processes do not follow traditional 
organisational or functional lines, but reflect the 
grouping of related business activities.

Strategic Management Processes
The strategic management process is the process that:
• develops the Airbus mission,
• defines the Airbus business objectives,
• identifies the business risks that threaten attainment of 

the business objectives,

Enabling Processes
Enabling processes are business processes that provide 
appropriate support and resources to the other business processes.

C
ustom

er 
R

equirem
ent

C
ustom

er 
Satisfaction
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Business Process: The Top Level Process Map Structure

Customer/ 

Market

Customer/ 

Market

Customer / order 
specification

In-service Needs
Satisfied in-
service need

Product or service 
provided

Product or service 
available for saleDevelop

Potential Market 
for existing and 
new products & 

services

Contracts, sold 
products or 

services
Sell

Fulfil

Support

Manage

Customer 
spec./order

Contractual 
commitments

Product 
refinement, 

market 
feedback

In service 
feedback

New products  
in service

Requirements for 
products to 
support a/c

Production feedback

Supply chain

Design data

Production 
feedback

Design 
feedback

Enabling processes

Opportunities for 
new products and 

service
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Milestones: AP2254 Module 1
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• Lead time, costs and quality of a product are today the 
most important aspects to survive at the global market. 
Concurrent Engineering aims to improve these aspects 
through new ways of working. 

• At Airbus: ACE (Airbus Concurrent Engineering).

Concurrent Engineering: lead time, cost, quality
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Task 1

Time

Task 2

Task 2 T

Concurrent Engineering: parallel processes
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Task 1

Task 2

Early forwarding of 
intermediate results with non-

verified data
Early feedback on 

repercussions

Timely forwarding
of released data

Time

Concurrent Engineering: parallel processes
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Conceptual 
Design

Systems 
Design

Structure 
Design

Systems 
Inst. Design Marketing

Strategic 
SuppliersAirlines

ProcurementSupportability 
Engineering

Quality 
Assurance

Manufacturing
Engineering Certification

Integrated Product
Teams

Concurrent Engineering: integrated product teams



28

Process Information
TechnologyCo-operation

Concurrent Engineering

Concurrent Engineering: ... and use of information 
technology
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Data Centric Engineering versus Document Centric Engineering

Historically, the engineering of systems has typically been managed by following a document 
driven approach. Databases now offer a more flexible storage media for engineering data than 
that traditionally provided by the word processor and hence document. Managing the 
requirements using a database, documents are produced by extracting specific “views” in support 
of requirement engineering. The CARE process moves away from a document centric world, 
recognising that documents are representations of engineering data taken from specific 
viewpoints. A database is introduced which, once populated with data and certain attributes, 
allows as many “views” of the available data to be taken as required.

Requirements Engineering:    data centric approach
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The creation of relationships (links) between requirements objects at different levels of 
abstraction allows the impact of change to be fully assessed thanks to the traceability.

Top Level Requirements

Top Level A/C Reqmts

Top Level 
System Reqmts

Program

System

Aircraft

System 
Reqmts

Requirement 
Object

Requirements Engineering:   hierarchic and traceable
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Requirements Engineering:      CARE process

Common Airbus
Requirements
Engineering (CARE)
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Integrationsnachweis: Simulation oder Test?    
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Simulation zum Integrationsnachweis
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Test Rigs zum Integrationsnachweis

• In Sinne der Systemintegration werden verschiedene Arten 
von Versuchsständen (Test Rigs) eingesetzt um die 
Systemfunktionen von Komponenten, Subsystemen oder 
Systemen nachzuweisen.

• Der Iron Bird ist ein Versuchsstand, mit dem viele Funktionen 
des Flugzeugs in einem Versuchsstand nachgebildet werden 
können.
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Engineering Mock Up zum Integrationsnachweis

Check der
Einbau-
verhältnisse
am
Engineering
Mock-Up 
(EMU)
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Integration von Rohren und Kabeln

Routing & Ducting ist die
Aufgabe, der Verlegung von
Rohren und Verkabelung durch
das Flugzeug.

Es handelt sich um eine Aufgabe der
Integration verschiedener 
Systeme in einen begrenzten
Raum.

Exemplarisch sind Verlungsräume
im Bild durch rote Kreise gezeigt.

Zu beachten ist, dass redundante
Systeme separate Verlegungsräume
nutzen müssen. Dies wird 
Routentrennung
genannt; engl.: segregation.
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Beim Routing & Ducting ist es wichtig, in der frühen Projektphase 
bereits die erforderlichen Rohrquerschnitte abschätzen zu 
können.

Der Rohrquerschnitt A wird abgeschätzt aus dem 
durchzuleitenden Volumenstrom Q und einer aus Erfahrung 
bekannten mittleren Strömungsgeschwindigkeit im Rohr v .

v
QA =

Die mittleren Strömungs-
geschwindigkeiten v finden 
Sie auf einem separaten Blatt!

Integration von Rohren und Kabeln
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AIRBUSAIRBUS

MQMQ

DirectivesDirectives

ProceduresProcedures

InstructionsInstructions

Methods, Forms, MeansMethods, Forms, Means

Quality Quality 
AssuranceAssurance

SkillSkill

APAP--2xxx         2xxx         
(ABD)(ABD)

AP 1xxx              AP 1xxx              
(ABD)(ABD)

AMAM

APAP--5xxx5xxx

AxxAxx

AP – Airbus Procedure
ABD – Airbus Directive
AM – Airbus Methods/Means

Literatur und Vorschriften (Airbus)
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International:
• ARP4754   Certification Considerations for Highly-Integrated or Complex Aircraft Systems
• RTCA-DO-178B   Software Considerations
• RTCA-DO-160D   Environmental Conditions

Airbus:
• AM2000   Mapping of the Procedural Documentation
• AM2006   Record of Procedural Documents

• ABD0200   Requirements and Guidelines for the System Designer
• ABD0100   Equipment - Design –General Requirements For Suppliers
• GRESS      General Requirements for Equipment and System Suppliers
• TDD           Technical Design Directives

Literatur und Vorschriften der Systemintegration 
ausgewählte Dokumente



40

ARP4754 Certification Considerations for Highly-Integrated or 
Complex Aircraft Systems

Herausgeber:
SAE
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RTCA-DO-178B  und  RTCA-DO-160D

Die Radio Technical Commission for Aeronautics (RTCA) hat einige viel zitierte 
Schriften herausgebracht:

RTCA-DO-178B
SOFTWARE CONSIDERATIONS IN AIRBORNE SYSTEMS AND EQUIPMENT 
CERTIFICATION

RTCA-DO-160D
ENVIRONMENTAL CONDITIONS AND TEST PROCEDURES FOR AIRBORNE 
EQUIPMENT
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AM2000 Mapping of the Procedural Documentation
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ABD0200    Requirements and Guidelines for the System Designer



44

ABD0200    Requirements and Guidelines for the System Designer
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ABD0200    Requirements and Guidelines for the System Designer
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The document addresses the following requirements linked to:

• Project Management 

• Design

• Engineering for Manufacturing

• Supply Chain

• Deliveries: Product Delivery Documentation

and Supplier Quality Performances Metrics

• Airline Support.

• Documentation release

ABD0100     Equipment - Design –
General Requirements for Suppliers
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These “General Requirements” are applicable to all activities allocated 
to a Supplier of Items of Equipment or System within the Purchaser 
Airbus Projects.

The document addresses the following requirements linked to:

• Project Management 

• Design

• Engineering for Manufacturing

• Supply Chain

• Deliveries: Product Delivery Documentation

and Supplier Quality Performances Metrics

• Airline Support.

• Documentation release

GRESS General Requirements for Equipment and System Suppliers
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TDD (Technical Design Directives)

Beispiele für TDDs aus dem Bereich der Kabinensysteme:

TDD 21 Air Conditioning

TDD 26 Fire Protection

TDD 33 Lights

TDD 35 Oxygen System

TDD 38 Water Waste SystemGröße: 

TDD 92 Electrical Installation
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Vom Kundenwunsch zur Modifikation

ProjektplanungSystemdefinition

Systemvorentwicklung

Kunden-
wunsch

BU
OK?

Nein Ja

Rand-
bedingungen

TRSRFC MAS MP MOD PP

Change Management

BB

PD WDSyst.-
Architektur

Systemintegration/-installation

SPEC BU´sVK´s

BM

AV
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Abbreviation list

MOD Modification
MP Modification Proposal
MSN Manufacturing Serial Number
PD Principle Diagram
PSU Passenger Service Unit
RFC Request For Change
SPEC Specification
TDD Technical Design Directives
TRS Technical Repercussion Sheet
VKE Vorkonstruktion Elektrik
VKM Vorkonstruktion Mechanik
VKH Vorkonstruktion Halter
WD Wiring Diagram

A/C Aircraft
ATA Air Transport Association
BB Beanstandungsblatt
BM Beanstandungsmeldung 
BoM Bill of Material (Stückliste)
BU Bauunterlage
CoC Center of Competence
DVS Direct View System
FAA Federal Aviation Administration
F/C First Class
HoV Head of Version
JAA Joint Aviation Authorities
MAS Modification Approval Sheet
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