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Airbus Orbital Servicing Missions
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Active Debris Removal Space Tug Geo-Servicing



Airbus Space Tug vehicle for new services in Geostationary orbit

3



Airbus Space Tug vehicle for new services in Geostationary orbit
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Objectives and definition of the MBSE process 

óFederated and Executable Modelsô
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The overall óFederated and Executable Modelsô MBSE process 

allows defining and validating system properties and architectures, 

and leads to consolidated system and architecture requirements.



Questions to be addressed by Systems Engineering to ensure consistent design
The system data are processed from mission requirements to system properties to system architectures to design
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What are the main 

system capabilities?

Mission and user requirements

What is the

CONOPS?

What are the 

system states and 

modes?

What is the system 

mass? Dry mass, 

propellant mass?

What are the 

trajectories, 

accelerations?

What is the thrust?

What are the 

lighting conditions?

What are the 

contact times to 

ground?

What are the 

product geometries?

What is the system 

boundary?

What are the 

functions?

What are the 

system parameters?

What are the safety 

constraints?

System technical requirements

What is the product 

tree?

What is the system 

sizing?

What are the 

system budgets?

Architecture technical requirements

What are the 

functional

allocations?

What are the 

system responses in 

scenarios?

What is the 

operational 

concept?

What are the 

hazards and failure 

modes?

What is the data 

model?
What are the costs?

What are the main 

mission activities?

What is the control 

structure?

System properties. Solution free.

System architectures. Development of solutions.

System design

Selection of technologies.



Main data models of the process and data flow

Sensitivity, Optimization

Describe logical 

prop. & architectures

Å System capabilities def.

Å Mission scenario analysis

Å System states and modes

Å Functions and Safety

Å Architectures

Logical Model

Cameo SysML

Describe physical 

prop. & architectures

Å Product Tree

Å System Budgets

Å System sizing

Å Physical architecture 

iterations

Physical Model

RangeDB

Geometrical / Dynamic Model

Data analysis

Exchange of model data in standardized data flows

Domain Models

ÅParameter trends

ÅParameter coupling

ÅOptimisation

ÅRequirements verification

Analyse & Validate

System

Analysis Flows Generate 

physical data 

ModelCenter
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System Definition
The proposed modelling process addresses each aspect of the system definition.
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ñA system is an open set of complementary, 

interacting parts, with properties, capabilities and 

behaviours emerging, both from the parts and from 

their interactions, to synthesize a unified whole.ò 

Derek Hitchins (2007)

Systems Engineering, A 21st century systems methodology



Main objectives of the modelling process
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üSystem representation with capabilities, modes and system activities

üMission representation with states and mission activities

üSystem budgets (mass, propellant, power, energy, data link, data rate, é)

üSystem sizing (structure strength, solar array size, radiator size, é)

üSystem simulation in scenarios and sensitivity analysis

üSystem synthesis from the different descriptive models

üSystem architectures: functional and physical

üSystem boundary and context representation



Selected tooling environment for the process implementation
Rely on commercial tools except Airbus DS System Database RangeDB

Data Models Tools

Physical Model RangeDB (Airbus)

Logical Model ïSysML Cameo Systems Modeler 18.5 (No Magic)

Analysis Flow for 

Å system response,

ÅóWhat ifô analyses and 

Å requirements checks

ModelCenter 12.0 (Phoenix Integration)

MBSEPack (Phoenix Integration)

Dynamic model Matlab R2015a (MathWorks)

Geometry model CATIA v5 (Dassault Systèmes )

Mission model STK 11 (AGI)

Sensitivity analysis ModelCenter 12.0 (Phoenix Integration)

Virtual Reality model HTC Vive / Unity Version 5.4.2 

Cameo Collaborator (Phoenix Integration)
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Application of the MBSE process 

óFederated and Executable Modelsô
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Descriptive models Inter-operability of model federation Model execution


