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Objective of the presentation

® To provide the status of the LOTAR project in 2012

® To present the use of the LOTAR standards
In the European Aerospace and Defence industry
® Dassault-Aviation :3D LTA solution for the certification of the Falcon 7X
® Snecma: LT Archiving solution for new parts based on 3D PMI

® Airbus: project in development for LT Archiving of “full 3D” definition of
A350 3D electrical harness installation

® To provide an overview of LOTAR « phase 2 »
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LOTAR International project
A&D companies members in 2012

Members (Americas)
“ BAE Systems

“ Boeing

“ Bombardier

“ Embraer

“ General Dynamics

" General Electric

" Goodrich

* Honeywell

* Lockheed Martin

® Sandia National Labs
= Spirit Aero

Potential Members (Americas)
= Cessna

Members (Europe)

“ Airbus

“ CASSIDIAN

* Dassault Aviation

* Eurocopter

® 1Al (Israel Aerospace Industries)
* SAFRAN Labinal

Al ASD-STAN



LOTAR 2012 WBS

WPO:
Project Management

i—l_l ¥ v

WP1: WP4: WPG6: WP7:
Development Implementation of Harmonization Communication
of Basic Parts Pilot Projects (AIA EMC, AIA EEIC, (FAA, EASA, ...
ASD SSG, ASD Stan, IT Vendors,
PDES Inc, Standardization)
ProSTEP iViP,
WP2: WP5: ISO /TC 184 /SCA4,
Development Development of CAX Impl. Forum, ...)
of Common L-T Archiving
Process Parts Rec. Practices
WP3:
Development
| of Data Domain
Specific Parts
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Active participation of A&D manufacturers, uL

LIANL:

and coordination with standardization associatio-ng-

= 4 international LOTAR workshops of 3 days:
® 19th — 21st of March 2012 USA, NIST (parallel to the PDES Offsite)
= 26th — 28th of June 2012 Europe, Toulouse, Cimpa
= 17th — 19th of Sept. 2012 USA, PDES Inc (parallel to the PDES Offsite)
® 4th — 6th of Dec 2012 Europe, Darmstadt, ProSTEP iViP

" Weekly teleconferences of the main Working Groups:
" PDM WG, CAD 3D PMI WG, CAD 3D composite WG
“ Coordination team

Bi weekly teleconferences:
® Electrical Harness WG, Meta data for Archive Package WG

® Coordination with A&D and PLM standardization associations
® Aerospace and Defence manufacturers associations: AlIA and ASD
* PLM Standardization associations: PDES Inc and ProSTEP iViP

Al ASD-STAN Ce DR
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,ASD 2011 status of the SSG « Radar screen »

E-Business
SSG

http://www.asd-ssg.org/
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ASD EN9300 standard summary of the ASD SSG
e susness ¥ and associated recommendations
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?.Dng-Terrn Archiving and Retrieval of 3D digital aesrospace product
infnrrnatinn, such as CAD and PDM (LOTAR)
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LOTAR IMPLEMENTATION
AT SNECMA

Long term archival of 3D CAD

with PMI documents
April 2012

Dominique GALPIN,
Snecma , Safran group
Legal Department / Records and Archives

third party without the prior write
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HISTORICAL RECONSTRUCTION

= Initial motivation

= Snecma project to replace 2D drawing by definition based on 3D model with PMI
= Regulation and legal requirements to preserve the part definition

< What has been done
= Contribution to LOTAR project, mainly on Part 100, 110 and 120

= Contribution to a Safran working group to update the process of management of the
life cycle of electronics documents candidate to be archived, including LOTAR Parts
process (UML representation)

= Agreement with regulation to store temporary the first definition without 2D drawing

= Implementation of the electronic archive system called EASY (Electronic Archiving
System) at Snecma, interfaced to the system used to manage CAD documents

= First 3D with PMI definition archived at the end of 2011

- And now ?

= Deployment of EASY system for all electronics documents listed in our archiving
calendars (referential of time retention of our documents in the preservation format)

)
/

1/ CONFIDENTIAL / DATE / DEPARTMENT SAFRAN

This document and the information therein are the property of Snecma, They must not be copied or communicated fo & third party withouwt the prior written awthonzafion of Snecma. sn‘?—ﬂma
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TECHNICAL ASPECTS

< Some technical details for our archival package archived
= Chose of zip format for all containers (without compression)
= Archival package container include another container with documents and a digital
signature for authentication
= Documents archived for CAD 3D with PMI documents after approval workflow :

o STEP AP 214ed3 file with all validation properties (explicit geometry and PMI)

= 3D visualization format, used to approve definition and to pronounce the conformity of
manufactured parts

© Quality report with LOTAR verification rules level 1 and 2 defined in Parts 110 and 120
= Conversion report from the CAD system

= Status file from the conversion system

o Summary sheet in xml format (based on the LOTAR development)

- Retrieval
= Summary sheet in html format stored in EASY system with descriptive information's

= Authorized users can retrieve and visualize documents by a known reference our by
a request using any character of summary sheets.

= Specific process done to get the container and its documents, with security controls

2! CONFIDENTIAL / DATE / DEFARTMEMNT Q SAFRAN

This docoyrers and fhe information frerelr are fe properdy off Snecma, They mwst nof be copied or communicaled fo a i parfy without e prior wrifen avihorization of Soecma: SI'IECmﬂ



VALIDATION PROPERTIES

= lllustration of validation properties for 3D exact shape :
= Validation properties level 1 :

el e

Srea w5567 4190m2
Velusen =344714 254mme3

VVolume, centroid and area

Cloud of Points

- Validation properties for 3D with PMI

= Validation properties level 1 : total number of PMI annotations in the file, “hnumber of
views in the file” and “number of annotations per view”

= Validation properties level 2 (optional) : Unicode string version 1

3/ CONFIDENTIAL / DATE / DEPARTMENT C SAFRAN

This document and e Information thereln are the property of Snecma, They must not be copled or communicaded 10 3 MY party Wthout the ority writen authorzation of Snecma Snecma



LOTAR CONTRIBUTION

< Mains benefits

= Snecma was an active member during 5 years, and take an great experience with
the LOTAR project, and share results with Safran companies

= A common standard in the Aerospace industry is very important to change the
archiving processes for the drawing and to show the compliance with regulation
requirements

- Labinal replace Snecma as LOTAR member
= Motivation is now to archive the CAD model for electrical harness

= Snecma continue to follow the LOTAR standard trough the ASD-SSG team
(Strategic Standardisation Group) as Safran group representative

4! COMFIDENTIAL S DATE ! DEPARTMEMNT G SAFRAN
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ASD Long term archiving of
esusiess * Dassault Aviation Falcon 7X
3D digital mockup

« E ASA and FAA certification require that access and exploitation of the
digital data will be maintained through the entire life of the Falcon 7X fleet
+ 3 years (estimation 70 years)

 Project began in 2007 after one year of preliminary study and ended in
2011 (Type Certificate archived)

 Every delivered A/C is archived, native data are managed by
m Catia V4 and V5 for geometry accessed with VPM
m Fixation (DA software) for fasteners
m ESTEL (DA software) for electrical definition
« Dassault Aviation's solution is agreed by EASA and FAA
« Based on the following standards and EN9300 parts
m OAIS and parts 10to 17
m STEP AP 214 ed3, ISO 8859-15, TIFF and parts 100, 110, 115 and 120

« Data conversions are checked using GVPs and methodologies that has
been developed and validated using CADIQ tools

ASD SSG Slide 13 April 2012



ASD
E-Business (
-— SSG/ 1P Aircraft

Content of the archive of an aircraft

» The Aircraft
1 1 1 1

K .
NP=" 3 s VAT ﬁ Y im
Aircraft < +1FIP E

Definition

+~ 80 PSIP

+~ 40000 LTPIP

An archive (part or A/C) contents :

The list of the corresponding files with their footprint
The data in neutral format
The log of conversion process (native to neutral)

The name and version of software et standards that have been used for converion (CATIA,
VPM, SFA, STEP, XML, ...)

Reference of documents and standards that has been used (they are archived too)

ASD SSG

Slide 14 April 2012
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lllustration of the Preservation

of digital 3D definition of the 7X

Catia V5
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‘CATIA SOLUTIONS V4 RELEASE 2.4 FR 4.2.4',

FILE_SCHEMA(CAUTOMOTIVE_DESIGN { 1 2 10303 214 01 1 1 }));
ENDSEC;

DATA,;

#1=APPLICATION_CONTEXT (‘automotive_design’);

#2=APPLICATION_PROTOCOL_DEFINITION('Draft International Standard','automotive_design’,1997,#1);
#3=PRODUCT_DEFINITION_CONTEXT(' ',#1,'part_definition');

#4=PRODUCT_CONTEXT(' ',#1,'mechanical’);
#5=DIMENSIONAL_EXPONENTS(0.00000000000,0.00000000000,0.00000000000,0.00000000000,0.00000000000,0.00000000000,0.000
00000000);

#6=(LENGTH_UNIT(O)NAMED_UNIT(*)SI_UNIT(.MILLI.,.METRE.)); .
#7=(NAMED_UNIT()PLANE_ANGLE._UNIT()S|_UNIT($,.RADIAN.)): STEP File
#8=PLANE_ANGLE_MEASURE_WITH_UNIT(PLANE_ANGLE_MEASURE(0.0174532925199),#7);
#9=(CONVERSION_BASED_UNIT('DEGREE'#8)NAMED_UNIT (#5)PLANE_ANGLE_UNIT());
#10=(NAMED_UNIT(*)SI_UNIT($,.STERADIAN.)SOLID_ANGLE_UNIT());

ASD SSG

Slide 15 April 2012
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LTA3D @ Airbus

Project overview

Prepared by:
Tobias Mueller
Jean-Yves Delaunay
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Goal of the project is to provide a 3D archiving solution for the Definition Dossier

Scope & Key Objectives of the phase 1

CAD 3D LT archiving for A350 XWB 3D harness installation only
The solution shall be EN9300 LOTAR compliant

The solution shall be fully integrated into the existing release process, and LT archiving shall be done in
the existing Airbus corporate archive

ISO 10303 STEP format shall become the used neutral format for LT archiving of CAD 3D PMI and PDM

An external audit shall be performed on the solution implementation
The solution shall be deployed before A350XWB type certification

Essential information to be archived
» CAD Assembly structure,
» CAD 3D exact geometry,
» CAD 3D annotation,
» CAD 3D tessellated geometry

EN9300 LOTAR standards applied
Basic parts:
» EN9300 part 1, 2, 3,4,5,7
Process parts
» EN9300 parts 10, 11, 12,13,14,15
CAD 3D geometry domain parts
» EN9300 part 100, 110, 115, 120

Page 17
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Background & Process of
the Airbus A350 “LTA3D” project

Full 3D definition dossier

BOM
Unchanged and built more
automatically from 3D

\ New enhanced ECN
generated from the 3D

LTA3D “high level” process

*Fully integrated in release process:
- Conversion from native into to neutral format
- Quality control of converted data using V&V

*Transfer to archive

New 3D enriched
Design Solution

*Fully integrated in corporate
LT archiving solution:

- Archival checks

- Archival storage

= Usage of the “Full 3D” approach requires an
implementation of a CAD 3D LT archiving solution

to stay compliant with Airworthiness regulation *Launched from corporate LT archiving

solution:

_ - Retrieval of neutral archived format
=>agreement with EASA has been reached . - Retrieval into native CAD format
on this subject for the A350 3D electrical harness BEEEVE] - viewing

installation scope

Page 18

© AIRBUS S.A.S. All rights reserved. Confidential and proprietary document.



Preparation of LOTAR « phase 2 »

= The LOTAR project has delivered NAS / EN9300 standards
for LT archiving and retrieving of CAD 3D PMI « graphic »
allowing to support 3D type design definition (without 2D drawing)

* The LOTAR project is developing new standards for

new functionalities for the following CAD and PDM domain:

“ CAD 3D PMI
® 3D PMI « representation »
® 3D PMI assembly « graphic »

“ PDM information
® As design » product structure (based on STEP AP 239)
® CAD 3D Composite design
= 3D exact Implicit representation (based on STEP AP 203/ 242 ed1)
® CAD 3D tessellated representation (based on AP 242 edl)
® CAD 3D electrical harness design
= 3D exact implicit representation (based on AP 242 ed2)

.'{\'Irffi A-‘SD-STAN © LOTAR 2010 All rights reserved « Name ¢ 8 May 2012 « Page 19 QR;’SLEP Hi%



Overview of NAS /EN 9300 LOTAR standards

An architecture for extensions WL OTAR
according to business needs

Information Domain specific parts

Not
started

-

Common Process Parts
i (Common processe, Data preparation, Ingest, Archival Storage, Retrieval, ..)

-
Basic parts |
(Overview Requirements, Fundamental, s Methods, ...)

. -

-

AJA ASD-STAN G BB



LOTAR Five Year Plan

WP |Title Q1 Q2 Q3

1 |Il.1. Project Management ’ ’ ’

" 2 |I1.2. Public Relations

‘53
1@
1@
1@
1@

SO 1o
&

" 3 |lll. Basic & Common Parts
31 0086: Functional Archtecture
32 007: Terms and References
33 009: Certification
34 020: Governance and Planning
35 008: (TBD) Securty
36 02x: (TBD) Meta Data for Information Pkg.

" 4 |IV. Data Domain Specific Parts
41 120v1: LTA of 3D CAD with PMI "Polylines”
4 2] 120v2: LTA of 3D CAD with PMI "Representation”
43 125: LTA of 3D CAD Assemblies with PMI
4.4 Guideline: LTA of 3D Light Visualization
45 200: LTA of PDM Fundamentals & Concepts
4.6 210: LTA of PDM "as designed"”
4.7 220: LTA of PDM "as planned”
4.8 J:oc LTA of CAD 3D Composite Design

4.9 dxx: (TBD) LTA of CAD 3D Electrical Design

" 5 |V. Harmonization with other Project Groups
51 Support of CAx-F
52 Support of AP23%9/AP242 Harmaonization

" 6 |VI. Communication

WSs1  WSs2 WS3 WS4 WS1 W2 WS3 WS4 WSt WSz  WS3 WS4 WSt WS2  WS3 WS4 WSt WS2 WS3 WS3

A

Next AIA — ASD Stan LOTAR workshop
26t — 28t of June 2012 (Toulouse — Cimpa)

Al ASD-STAN Er

PDES, Inc.



LOTAR project and the coordination

with other PLM standardization projects |- 0 TAR

® The LOTAR standards define the processes, use cases,
guality control rules, for the preservation of the PLM information

® They rely on other ISO TC 184 SC4 STEP standards defining
the PLM information models

=> Setting up of a coordination of the LOTAR project with
other PLM standardization projects, for example:

—Funding of STEP AP 242 and STEP AP 239 “Product Life Cycle Support”
harmonization for PDM information model

—Funding of the STEP CAX Implementor Forum
— Funding of the developement of specific functionalities of STEP AP 242,

—Liaison to be set up with ISO TC 171 “Technical documentation”
for PDF A3/ PRC

.'{\'Irffi A‘-SD-STAN page 22 @srp ”i%.



Fundamentals and concepts

. Use of the suite of ISO STEP standards "LOTAR
and related 3D light visualization standards B

LOTAR standards
references to
ISO Standards for
MBengineering information models
MBmanufacturing 4 S 2
o] (D)
MBproduct life cycle | > &
MBsustainment
2007 2015 +

‘%1 ASD-STAN ©LOTAR 2011 Al rights reserved » JY Delaunay 8 May 2012 o Page 23 @%EP Pﬁ%



Summary

® The LOTAR project has delivered standards now used by
US and European Aerospace and Defences manufacturers
® Europe: Dassault-Aviation , Snecma, EADS Airbus

® The LOTAR project prepares new LOTAR standards
In order to extend the current capabilities
“ PDM « As design », CAD 3D composite design, CAD electrical harness
® recommandation for LT Archiving of 3D light visualization

“ It relies on a close cooperation with other PLM standardization
projects and their associated Implementor Forums ?
® Governance of interdepandancies with other projects

= Access to the LOTAR International public web site ?

.'{\'Irffi A-‘SD-STAN © LOTAR 2010 All rights reserved « Name ¢ 8 May 2012 « Page 24 @3}?’ %
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Close interdependencies between

the LOTAR project, the STEP AP 242 prOJect L 0 TA R
and the CAX IF

® The goal of the LOTAR project is to develop standards,
In order to have successful operational solutions approved
by the regulatory authorities (FAA, EASA)

* Need to have formal relationships with other projects

Guidelines for working together
to be finalized and published

Enhancement of
the ISO STEP
information model
for new

LOTAR needs

LOTAR

J

project

STEP
AP 242

Guidelines for the Way of working

(final dratft)

x CAX

IF

Guidelines for the Way of working

in place

Interoperability testing of
CAD STEP interfaces
between CAD vendor
with STEP Rec. Practises

Al ASD-STAN



LOTAR International public web site WLOTAR
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Home :: Mission, Objectives & Scope

http://www.lotar-international.orq/

= Why LOTAR? Mission

» Mission, Objectives & Scope

it is the mizsion of LOTAR International to develop global standard based archival and retrieval mechanisms for digital product and

technical information. The preject will achieve this through the ongeing harmenization and standardization efforts of Aerospace and
Defense organizational affiliations. As part of the goals for archival and retrieval, the project will seek to enable data exchange and
23/ 5 B Maotivato interoperability mechanizms to ensure long term use of digital product and technical information.

Objectives

The LOTAR International Project iz a working group, supported by the AlA and PDES Inc. in the US and ASD-STAN and ProSTEP ViP

= LOTAR Organization Associaticn in Europe. These hosting Organizations and their responsibilties within the LOTAR project are described in detail below.

The project goal is to develop, publish and maintain standards designed to provide the capability te archive and retrieve digital
+ LOTAR Standard product and technical information, including 3D CAD and PDIM data, in a standard neutral form that can be read and reused

throughout the product lifecycle, independent of changes in the [T application envircnment originally used for creation. The multi-part

News standard covers both the information content and the processes reguired to ingest, store, administer, manage and access the
information.
AlA -ASD-STAN Er

PDES, Inc.
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