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Need for failure and repair data (Reliability and maintainability R&M Data) 

• life cycle costing

• evaluating warranty programs

• computing spare part inventory levels

• optimal maintenance resources, 

• analyzing trends

• identifying areas for engineering: design and modification.

• proper preventive maintenance

• failure characteristics.
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Nature of Data resources

Product Phase Primary sources of R&M data R&M Tasks

Conceptual and Initial Design Historical Databases (see 
Examples later)

R&M Goals and specifications, 
Life Cycle Costing

Detailed Design and Prototyping Reliability Testing, 
Product testing, 
Maintainability demonstration 

R&M Predictions
R&M plans: Design methods

Production Environmental Stress testing, 
Burn-in testing
Acceptance Testing, 
Sequential Testing, Inspection. 

R&M demonstrations, 
Redesign, modifications

Operations Field Data Construct Preventive 
maintenance, Predictive 
maintenance Programs, 
Determine spare and part levels, 
Maintenance resources Levels
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Objectives: 

Collect, archive, analyze, specific information  the behavior of installations and equipment. 

• Feedback (REX) : All technical facts observed over the entire lifespan

REX functions:   

• Analyze events, failures

• Integrate technical knowledge in the form of analysis reports, expert opinions–! 

• Archiving data

• Memorizing knowledge

• Ensure the sustainability of knowledge

• Restore the data

• Provide quantified parameters

• To restore to the user the knowledge of the past (field practices...)

• Administer the data

• Organize, manage and update this knowledge

• Integrate REX as it happens

• Adding new knowledge!! 
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Field Data: 

• Difficult to obtain accurate information from operational failures, than under controlled conditions. 

• Operational failures (actual conditions) → valuable information

For example, maintenance induced errors and operator errors: → not found in controlled 
environments. 

• Type of data collected depends on :

• objective,

• system-specific

• product specific

• R&M policy specific….
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Feedback Data (REX) elements: 

• Data element: 
sequential number identifying a failure record (combination of date and time)

• Date and time:
Dad and time when failure recorded [may be different from actual failure time)

• Part ID:
specific component or part that has failed.

• Failure time:
The age of the part at the time of failure (not when it was discovered).

Measured in failure units of operating hours, cycles.

For repairable components, time is measured from a specific reference point (beginning of current 
cycle)

• Failure mode: 
Exact nature and type or nature of failure (short, overload, power failure, etc.)
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• Failure cause:
Event or situation that caused the failure, excessive vibration, fatigue corrosion, excessive loading, human 
error, humidity, etc. 

• Start repair: 
Date and time when hand-on corrective maintenance began

• Stop repair:
Date and time when all restoration is completed,
comprises of verification, validation, return of system to operational status.

• Action taken: 
Type of maintenance action performed to correct failure-
removal, replacement, calibration, rebuilding.

• Location of failure: 
Parts needed during repair Delay times waiting for pads, repair resources

• Codes: 
standard codes are defined for identification of failure made, cause,...
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Challenges: 

Uniformity:

• Different ages of products and components. 

• Unit of time to measure failure time

• Reference point to measure time between failures

• Products are manufactured and enter service at different dates

• Investment-profit tradeoffs. 

What to control/optimize (Motivation)? 

• Control of availability

• Control of maintenance costs

• Life cycle management

• Design assistance

Who is playing? 

• Database Administrator

• Engineers

• Experts

• Analysts
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Spreadsheets and Databases

• Data-collection schemes can be manually transferred

• Data-collection done automatically (Industry future 4)
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• Facilitate data-sorting, data analysis : Uniform Codes! 

• Code database Needed : 

Equipment code : 

Found why? 
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Spreadsheets and Databases

Type of Fault: 

Action taken

Which maintenance ?

Comments: 



Material safety Datasheet (Fiche Signalétique)

• Choice of materials and sample size

• Taking into account the company's resources

• Presentation and writing

• Identification key: factory code - system code - hardware code - order number

• General characteristics for all materials: common codes - pre-defined answers

• model number - serial number

• date of manufacture - date of commissioning

• collection start date - collection end date

• date of withdrawal from operation

• update date

• external environment

• operating mode

• maintenance

• tests

• documentation references

• material manager
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Material safety Datasheet (Fiche Signalétique du material)
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Material safety Datasheet (Fiche Signalétique du material)



Operation sheet (Fiche de fonctionnement)

• Collect data to calculate failure rates

• Presentation and writing

• Key of the form

• identification of the equipment

• year of collection

• Operating time

• notion to be defined

• electrical, electronic, computer and automation equipment: full year

• Number of requests

• number of hardware status changes

• Means of obtaining data

• hourly or solicitation counter

• automatic reading

• flat-rate estimate

• information from other materials

• Comments (free text)
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Operation sheet (Fiche de fonctionnement)



Failure record sheet (Fiche de défaillance)

Describe the failures according to the parameters to be estimated

Presentation and writing

• Identification key: link between the record
• factory code - system code - component type - component numbe

• Circumstances of the failure
• Condition of the equipment

• System status

• Physical conditions of the system

• External conditions of the system

• Description of the failure
• Discovery of the anomaly - Start of failure - Degree of failure - Appearance of failure

• Failure mode - Internal component affected - Cause of failure

• Repair time - Labour time

• Duration of unavailability - Consequence on the system - Duration of unavailability of the system

• Actions taken

• Summary of the failure

• Additional documentation
• Work order

• Related documentation

• Analysis report
• Failure detection means

• Editor

• Auditor
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Failure record sheet (Fiche de défaillance)



Le recueil DEFIA d’EDF
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International Telephone and Telegraph Corporation
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A General , recommended form
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Age of IOT , Automatic data collection

Data-collection done automatically (Industry future 4)
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Kiezo :  Online platform for data collection 

JHA Mayank , Email:  mayank-shekhar.jha [at] univ-lorraine.fr 24



JHA Mayank , Email:  mayank-shekhar.jha [at] univ-lorraine.fr 25



JHA Mayank , Email:  mayank-shekhar.jha [at] univ-lorraine.fr 26



JHA Mayank , Email:  mayank-shekhar.jha [at] univ-lorraine.fr 27



Report Generation
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Data Sources : Standard documents of Failure data collection 
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Sources of Failure Data 

Organisations: 

• Reliability Analysis Center (RAC) : Nonelectronic Parts Reliability Data (NPRD) reports by US Airforce.

• Defense Technical Information Center : Reliability data for defense equipment.  

• Parts Reliability Information Center (PRINCE):  Reliability of systems related to space

• Institute of Electrical and Electronics Engineers (IEEE) : failure data concerning various electrical related 
items.

Data Banks: 

• Nuclear Plant Reliability Data System (NPRDS):Failure data on equipment used in nuclear power plants. 

• Equipment Reliability Information System (ERIS): failure data on equipment used in electric power 
generation.

• SYREL: Reliability Data Bank: failure data on equipment used in power generation (UK).

• OREDA (Offshore Reliability Data) - version 4 (2002) : recueil européen concernant  les matériels des 
compagnies pétrolières. 

• IEEE Standard 500 - 1984 (États-Unis) - Guide to the Collection and  Presentation of Electrical, 
Electronic, Sensing Component, and Mechanical  Equipment Reliability Data for Nuclear Power 
Generating Stations 

JHA Mayank , Email:  mayank-shekhar.jha [at] univ-lorraine.fr 30



Guide : Fides (reliability)

• reliability calculation for electronic components and systems. 

• Fides is a DGA (French armament industry supervision agency) study conducted by a European 
consortium :

Airbus France – Eurocopter – GIAT Industries – MBDA Missile systems – THALES Airborne

Systems – THALES Avionics – THALES Research & Technology – THALES Underwater Systems

JHA Mayank , Email:  mayank-shekhar.jha [at] univ-lorraine.fr 31



32



Annex :  Student t distribution Chart
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