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Abstract — This paper defines the approach and methodology for
the deployment of prognostics in Telecom power supplies. With
100% up-time being the ultimate target, prognostics can be
effectively utilized to provoke early actions to avoid costly
potential down-time events.

An example will be provided using a common telecom power
supply. Further analysis will be provided to demonstrate the
return-on-investment that prognostics adoption can achieve.

INTRODUCTION

For many years, commercial telecom systems have adopted
many forms of reliability enhancements all intended to
improve system “up” time. While these changes have been
effective, the “surprise” factor is still prevalent in systems
carrying vitally important traffic over the network.

Providers and technicians alike often wish there was some
signal or other indicator of an upcoming problem in order to
take some action in advance of a system shutdown.

In military and aerospace systems prognostics have been
adopted to improve operational readiness, reduce cost of
provisioning and spares, and significantly increase operator
safety.

Early implementations were focused exclusively on
mechanical prognostics essentially targeted at detecting
airframe fatigue and other wearout mechanisms. Electronic
prognostics were the next frontier. Now well along in
development, there are many forms of electronic prognostics
all intended to detect early life failure and wear-out
signatures.

Mechanical prognostics as implemented by the military is
hardly a problem for the commercial telecom world, however
there are extreme environments where packaging and
connector reliability are problematic.
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PROGNOSTICS

Prognostics is defined as, “Predictive Diagnostics which
includes determining the remaining useful life or time span of
useful operation for a component”. [1] It is best understood
by reviewing a standard reliability “bathtub” curve, as shown
in Figure 1.
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Figure 1 — Reliability Bathtub Curve and Prognostic trigger point, and
Remaining Useful Life (RUL)

For a system, the RUL is a key parameter that drives ROI
analysis. The concept can be extended to Prognostic Health
Management (PHM) and provide a more holistic view system
engineering. [3]

ELECTRONIC PROGNOSTICS

In a commercial telecom system there is significantly
greater need for electronic prognostics over mechanical
prognostics in that there are far more electronic components
that can contribute to the failure rate as opposed to the
number of mechanical items. Moreover, there is relatively
short time between the difficult to detect precursor
“signature” and the actual failure.

For each component on a system PC board, it is necessary
to follow a methodical process of determining the highest
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