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Motivation

SINGLE-AISLE
P2F CONVERSION

PROJECT CHALLENGES

Tight development schedule

Short available time to perform tests on aircraft before delivery
High technical complexity

Modifications impact many systems of the aircraft.

= afll
@ AIRBUS ¢ : ST Aerospace QLTRAN
A company of ST Engineerini
Design and integration of - o
Cockpit Computers
modifications

Design and integration of MBSE Team
Cabin & Cargo madifications
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Project Strategy

Project Challenges

1 Tackled by

—
Sysemllo

ij i MBSE Approach - . ":',;‘ —L.

|

Expected Benefits

— Obtain better understanding of the changes

— Ensure consistency of the changes

- Master changes and prevent side effects

- Mitigate risks associated to the time constrains

dlLTRan




System Context

SINGLE-AISLE
P2F CONVERSION

)

"‘

| =

Imgnzi grlr;asny . Acc_ess doors modification
* Main Deck area
reorganization
« Modification of existing
Priorities: lavatory air extraction
« ATA21 - Air Conditioning _ Impacts on many ge;\{esmrr:(r)]k'\e/lg)iﬁtgggﬁn
« ATAZ26 - Fire Protection systems y
» ATA52 - Doors (ATAchapters)
« ATA31-Indicating and
Recording Systems — SYSTEM OF
(AIRBUS SW development) INTEREST
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Context

SYSTEMOF INTEREST ENABLED SYSTEMS ACTORS

« ATA3l-Indicating and Recording
Systems
* CockpitComputers
« System Data Acquisition
* Flight Data Interface Unit

« ATA21 - Air Conditioning * FlightCrew
« ATAZ26 - Fire Protections
ATA52 — Doors

!

Objective:

Support specifications of the P2F modifications
appliedto Cockpit Computers based on models
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Technical Process

System
Definition

Functional Requirement Document

of P2F changesimpacted on FWC _ Functional

Analysis
1

J >

« Understanding changes and support requirements validation

System Description é _
Documentand Interfaces ‘ [G— ArCDh ('at:i;tn“re
v L >

« Understanding system behavior and interfaces and support
design verification

Implementation
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Methods

Step 1 Model: Functional Model

FFBD Chronogram
Functional i cenart
=:] Requirement [FC - FWD XH FAN Switch ON
Document 1 Fails to activate
Operational 2 Fails to activate
=:| scenarios

- Operational - Each scenario triggers - Simulation
scenarios: functions sequences results
crew actions, represented by FFBDs. - Output
components - Executable model Visualization:
failures, events - Tool: MATLAB/Simulink. Gantt Diagram

- Identification weaknesses, incompleteness or inconsistencies in the definition of
changes

— Provide a global view of the system dynamic interdependencies related to P2F
changes
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Methods

Step 2 Model: Behavioural Model

Behavioural Model Chronogram

SySte m System hlode!
Description N — e
Documents T ‘

o Seearcs -_,_T;'“_..._.
- e T

System
Interfaces L

- Operational — System Architecture - Simulation results
scenarios: — Components behaviour by — Output Visualization: Gantt
crew actions, state machines diagrams Diagram
components - Executable model
failures, - Simulink /Stateflow
events

— Verification of the proposed solution reach the needs defined in step 1.
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Analysis and Results

Step 1 Model

Specifications Functional Model | | Functional
‘ C-_"-“-_" » | .1:"'-u::v:<».\,.v and
é p—— on operational

= e e & L— f|nd|ngs

' Operational
scenarios

lre : b Y
I Tl System Behaviour Model % »

» Comparison
o ~omp Analyzed for

Modeler t Specifications
‘ Next release
i » System

‘ E— behavior
System T findings

Specialist
Step 2 Model
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Results

« During the activities of requirement analysis and systems modelling,
several findings were identified during phase 1 and 2.

¢ Missinginformation
* Inconsistencies between simulations and expected behaviour
« Inconsistencies between requirements

« Information provided to AIRBUS aircraft Systems Design Office.

« Findings analysed by the Systems Engineers of STA and Airbus and taken
into accountin the next steps of the design.

Scenaris 0 Fwar 1 Evemn 2 Evene 3
¢ WD Srroke Condtion HE fakoNat | )|
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~ INNOVATION MAKERS
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