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Abstract

Remember last year... John Yakubowshky's
presentation...

Spec2000 Chapter 13 standardizes the definitions and parameters
used in reporting reliability metrics S

\

Reliabilit
Analysis

Sompery Feborte ¢ A concrete use case of
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The Contexi

¢ A supplier in avionics world...

o Need to calculate and report reliability figures
o Need to make technical analysis

A TEAM

o Dedicated to reliability
Calculations

Standard Protocol for Reliability,
Maintenance and Repair Data Exchange

Airline, i Spec2000 Chapter 11

MRO, OEM, | Engine Manufacturer
Airframer | i 4 MISSIONS

P
Databases pec2000 Chapters 13 ,&/1__5>;

Data Collection

Any BUSINESS or Integrity of Data

APPLICATION that Data Validation with Product support
requires Reliability,

Maintenance or Repair Reliability Calculations
data exchange

Tools Specifications / Development

Calculate reliability figures : A Team, A Standard

This document is the property of Thales Group and may not be copied or communicated without written consent of Thales S.A.
Ce document est la propriété de Thales Group et il ne peut étre reproduit ou communiqué sans autorisation écrite de Thales S.A.



4 COMPONENT RELIABILITY

WHAT IS COMPONENT RELIABILITY ?

Flight Hours?
?

Unscheduled Removals °

MTBUR=

Raw Data Processing

Panel of Aircraft

SPEC
Tools

L] L ]
Simple Formula...Not so simple
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DATA Processing problematic

¢ Raw Data

o Removal and Shop Findings
e Thales own repair shop
e Airlines, MRO
e Avionics Supplier
o Fleet, Flight Hours
e Airframer

=.Various data formats...

e Airlines L:@ Risk of inconsistent data ...
e ACAS

¢ Data Processing
o Link data and clean up )

!
t |

e Remove all multiple entries, erroneous data (Automatic tool) 7

e Link data from multiple origin g ,:/

e Attach SRU shop Finding to LRU removals Energy spent to
¢ Data Coding rules convert, check,

o _ consolidate data !
o Harmonization of coding rules

e Unschduled or Scheduled removals ?
e Confirmed failure ? Justified removal ? Customer missuse ?
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6 Problematic of Panel

¢ Panel Criteria

o Panel of Aircraft ——» Matched for coherent results
o Panel of Removals

o Must be statistically Valid

From Raw to Processed Data
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Raw data versus SPEC2000 data

(FH, Removals, Shop report...)

¢ Data path schema

Format
Data for
loading = ‘\7 5
i o ) @ ISEDIS
| S8 ;
l Multiple media & format, time consuming, risk of inconsistent data J
_ L
l Single, user-friendly electronic format ] @ g
d
e
r

Reliability reports
Technical analysis

SPEC2000 a user-friendly & structured format
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Implementation of coding rules

¢ SPEC2000 Flowchart

ATA SPEC2000 E-Business Specification for Materiels Management

Figure 13-2.2. Removal Findings Decision Tree

REMOVAL

Unit removed from an
aircrafi position

v v

MCER/MTER Unit Needs a Maintenance Unit Does Not Need a
Action Maintenance Action

v v v v

OTHER REMOVALS
UN:E:‘CE)E;tED SCHEDULED REMOVAL ROBBERY REMOVALS

— To perform mainienance to E.g. Retum te Lessor, Scheduled
MCBUR | MTEUR —_— e - ) Cannibalization, Maintenance Alignment, Farent

Fnown or suspected retain in a serviceable _

—_— ) L Robbery, Swap Paris, Company Convenience,
malfunciion condition . .
. Configuration Adjustment

FAILURE { FAULT =
JUSTIFIED REMOWAL

MCEF | MTBF
')

v v

FAILURE/FAULT

UNJUSTIFIED REMOVAL

Failure / Fault found whether or
not the falure substantiates the
reason for removal

|
¥ v

MNe Failure | Mo Fault Found

FAILURE | FAULT FAILURE / FAULT
MCEF / MTEF {Mon-Induced) [Induced)
"N") - -
Unit used within specification Unit used out of specification

. |
MTEUR n} = @ minus @
|

v ¥ '

. FAILURE/FAULT
FAILURE ! FAULT {Confirmed) {Unconfirmed)
MCBF | MTEBF S MTEF
l (=] ;aglz;en;i:;i‘;::::s‘::I?:r Failure / Fault Found which does J = JUSTIFIED
I not substantiate the reason for M =MNON-INDUCED OR MET
remevs removal C = CONFIRMED

SPEC2000 use = TALKING THE SAME LANGAGE
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9 TOOLS

¢ Which Tool ?

o No tool in the “COTS” market
o In house developed tool: ISEDIS Web

Centralised Database
Web based interface

Compatible as well with SPEC2000 and non-SPEC2000 data format

e Tool to process, clean and cross-check all data

Removals and shop finding analysis
Capitalisation

Automated reports and calculations

AAAAAAA

Tool in-house Developed
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ISEDIS Reliability & Analysis tool overview

Airframer SPEC

: Airlines Chapter 13.2 : reliability metrics
! Fleet
LRU Removal >,__ lFlight Hours
ISEDIS WEB i iability [
Removal data — Airframer Reliability \ i
Or Shop report — —
AL QENIREEOD ' — On-Demand Results l_i |
l — Reliability Analysis 73
Shop report ST Dat trv f th
_ DATABASE ala entry 1or others
Repair Shops ’ support tools
Chapter 11 LRU Configuration
reliability data collection / exchange records Failure Analysis / Codification

SPEC Product Support Engineer ﬁ

Basis for all Action Plan
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Related organization & database information check

PSE
— PSE
Validation FSM
of Coding Check and
Check and comments
comment Check : results
ISR (All equipment Panel and
lower than Results tendancy
Check list of gtie) Comments
result
consistancies
Check of :
-A/C Creation of
Configuration the panel,
(Q.P A, bafed on —» Computation —» draft of results
Version...) 7| received/kn
-F/H own
Consistance information | )
-Removal/Shop Corection <«
loaded ISR
ISR

ISR : In Service Reliability team
PSE : Product Support Engineer team

FSM : Field Service Managers

Good level of confidence in computed MTBUR/MTBF : A great Teamwork !
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ATA SPEC 2000

¢ ATA SPEC 2000

o Cornerstone of calculation and data exchange
o Chapter 11: Data Collection

o Chapter 13: Metrics SPEC

o THE Industry Standard
o Common Language, between Airlines, Airframer, Supplier
o User Friendly structured XML data format

o ATA Spec2000 chapter 13.2 outlines a method to compute Reliability metrics
using Spec2000 chapter 11’'s data elements

¢ USEIT!

o Follow us, Use ATA spec2000, it is ready !
o For common language
o Easy exchange....no rework

o Once implemented, reduce cost and efforts

Spec2000 is ready : Adopt it !
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Problematic of Panel

¢ Airlines are Welcome in Thales Panel

o Help us to help you !
o Component behaviour followed by our Support Engineers
o Capability to provide tailored analysis very quickly
e Detection of issues and quick responsiveness
e Analysis of Issues and Action Plan definition
o Commercial Proposal to implement the action plan
o Data remains confidential

Join Thales Reliability Panel !
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Summary

In Summary:

¢ Component Reliability Data and Measure

¢ A Dedicated Reliability Team, managing database
+ An internal reliability Tool: ISEDIS

¢ Spec2000 chpt 11 & 13 compliant to work on consistent data and
compute normalized reliability results

+ A Teamwork to consolidate and analyse data
¢ Produce Data used to define customer action plan
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Thank You...

Any Question ?

Olivier ARLOT

Reliability Manager
Thales Avionics
olivier.arlot@fr.thalesgroup.com
@ group P -

\ J
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ALR TRANSPORT ASSOCIATION

This document is the property of Thales Group and may not be copied or communicated without written consent of Thales S.A. I I I A L E s

Ce document est la propriété de Thales Group et il ne peut étre reproduit ou communiqué sans autorisation écrite de Thales S.A.



Reliability Booklet

In-Service Reliabliity Department
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Removal Analysis by the Product Supporyt
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On Demand Reliability Results

Reliability Data {Comparative)

Exportto
Powerpoint

[ @PANEL

I L I

Selection Performed

Selected Sliding:

|6 Months

1l6 Months

ProgramiFleet:

Y Airbus Single Aisle

Selected Short Part Mame (SPN):

Airbus Single Aisle

FMGC - FLIGHT MANAGEMENT AND GUIDANCE

FMGC - FLIGHT MANAGEMENT AND GUIDANCE

COMPUTER COMPUTER
Selected Sub-Level: 02 0z
Selected Operator: @PANEL USA - US AIRWAYS
Short Part Name Details
Manufacturer: Thales Avionics (CCC Mdn) Thales Avionics (CCC Mdn)
Quantity Per Aircraft: 2 2
ATA code: 22-33-KK 22-83-%%

Part Number(s):

C130432201, C130432402, C130432A03, C130435.804,
C13043BA01, C13043BA02, C13043B8A03, C13043BA404

C130434801, 130432402, C130432403, C130434.804,
C130438A01, C13043BA02, C13043BA03, C13043B8A04
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Reliability Analysis

WWVIEST JET & THALES

Integrated Standby Flight Display (ISF D) ISFD in service removals — WJA 737NG @

Westiet — 737NG - P/IN C16221KA02 SRUs Failures (period: from 01-janv-2000 to 31-mars-2011)

[ Optical Assembly : 1 LCD matrix 1 tube ]

March 2011 1/O board failure :

1 Quartz re-solder
2 resistors failures (ARINC issue)

ASVICG 1S e

3 Power supply board exchange (Out Of Order message)
+ 1 preventive application of C16221K-34-011 (not shown on this chart)

IN8
Pressure sensors : 1 total pressure sensor Front Face pushbutton failure :
4 static pressure sensors - 4 linked to reason of removal
PSU (3 pushbutton cracked and 1 switch inoperative)
CPU an Graphic board : - 6 not linked to reason of removal
2 resistors failures (Blank display and Out Of Order) 3 due to pushbutton cracked
PSA 1 Board re-racked (Blank display) 3 preventive exchange of pushbutton due to light leak through
1 electronic failure (permanent Out Of Order) (no functional impact)
3 preventive RAM exchange (ANTI ALIASING failure )

CPGDU Inertial Measurement Unit :

7 Failure confirmed and linked to reason of removal
3 accelerometer and 4 gyrometer failure

11 failure not linked to reason of removal including:

- 10 linked to accelerometers (offset < 1° or noisy)

- 1 linked to gyrometer failure

FFA

0 2 4 6 8 10 12 14 16 18 20 L
Qty 4
@ Confirmed failure @ UnConfirmed failure O Notdocum

(©) Link to the removal classification method
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