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Annex E (normative)
Reliability prediction - DRD

E.1 Introduction 

The goals of reliability prediction are:

· to compare possible architecture solutions regarding reliability criteria during trade-off,

· to provide failure probability data in order to compare with the reliability targets and to provide inputs for risk assessment.

The preliminary reliability prediction will provide an indication of the reliability apportionment result used in the prediction.

E.2 Scope and applicability

This DRD establishes the data content requirements for Reliability Prediction.

E.3 References 

E.3.1 Normative references

ECSS-Q-ST-30 
Space product assurance - Dependability

E.3.2 Handbooks References

ECSS-Q-HB-30-08
Space product assurance – component reliability data sources and their use

E.4 Terms, definitions and abbreviated terms

The terms and definitions shall be in conformance with ECSS-S-ST-00-01 and clause 3 of ECSS-Q-ST-30.

E.5 Description and purpose

The reliability prediction is based on 2 items:
· the reliability model: considering the possible redundancy types,

· determination of the failure rate or equivalent of each item under analysis.

There are many ways to compute the predictive failure rate, such as:

· in-service experience, based on either accelerated tests or in-service data collection. In this case, relevance of data collection should be justified,

· engineering judgement,

· reliability databases: in order to calculate a failure rate according to parameters such as utilisation (e.g. duty cycle), physical features (e.g. numbers of gates for integrated circuit), environment (e.g. temperature) and quality levels (e.g. screening),

· manufacturer’s data.

E.6 Application and interrelationships

The reliability prediction may be linked as either an input source or an output to other dependability analyses such as:

· FMEA, FMECA and Fault tree analysis: reliability prediction is an input (providing failure rates for dedicated items) but FMEA, FMECA and Fault tree analysis also provide inputs for the reliability prediction,

· Part stress analysis provides inputs for failure rate calculation,

· Inputs for availability analysis, 

· Reliability critical item list is based on reliability prediction outputs.

E.7 Content

a. The reliability prediction document shall include:

· a clear identification of the design being analysed, 

· reliability block diagrams,

· the methodology used with rationales,

· an analysis of the results, 
· recommendations for project decision. 
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