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"Reliability Growth Programs"

Numerous studies show that reliability growth—a thorough reliability growth program for a new technology system—will often increase the reliability in terms of NTBF by a factor of three to four.  But what that also means is that the initial prototypes—initial additional functional prototype systems—are only about 25 or 30 percent as reliable as they could be with existing technology.  And that implies that the corrective actions that you could take or will take by testing, that you could, in fact, have taken those corrective actions in the early design phase if, in fact, you had known about the reliability problems and had addressed those problems.  So what you do in the testing phase, you could actually have done in the design phase if, in fact, you had identified those problems in the design.  And that’s why I advocate reliability in the design phase as well.  And in particular, I practice growth in the design phase and the testing phase.  In the design phase, a basic set of tools is the failure modes and effects analysis where you not only identify the failure modes and the effects, but you actually try to identify risk areas and the causes associated with those failure modes, and then go through a process of mitigation of those failure modes and causes, and if you systematically do that using failure modes and effects tools and fault tree analysis in combination, you can get substantial reliability growth in the design phase.  And this is particularly applicable to extremely high reliability systems.  For example, spacecraft.  The Space Shuttle is an example—where the reliability, say, for some of the subsystems, is so high that it’s difficult to actually have a thorough testing, although you will have some testing—it will be accelerated testing, and so forth.  But the real key is to find these problems in the design phase through failure modes and effects analysis.

