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for trouble

Diagnosing problems in rotating machinery before anything has a chance to break makes

a whole lot of sense. Dr Tom Shelley reports on the technologies making a difference

aults developing in rotating plant of all sorts
F generally need to be discovered and
diagnosed well before they reach the point
of causing a very expensaive failurc. But although
there are several technologies available — for
example, vibration sensing, laser alignment, heat
measurement, oil analysis and electrical
performance — a difficulty for plant engineers is
knowing which to use on their particular application.
The truth is some techniques compete, while
others should be used in combination. It's also the
case that many have now reached very high levels
of sophistication and most can now also put
information online for remote access. However, few
are cheap and, inevitably, there is the cost versus
benefits issue — although, where rotating machinery
is concerned, amost any cost that leads to
diagnosis and remedial action in time to avoid
breakdown is usually small.
Consider wind turbines: with generators built high
up on towers, many at sea, we're not just talking

about the costs of straightforward repair, but also
those incurred by difficult access and risky working
environments. Yet careful observation of almost any
large group of such machines usually reveals one or
more not working. Complete failures are rare, but
gearbox and bearing failures are not uncommeoen.
Indeed, all 30 of the Danish Vestas-made 2MW
wind turbines, erected at Scroby Sands off the
coast of Norfolk, broke down within one year of
installation. Failures here included 27 generator side
intermediate speed shaft bearings, 12 high speed
shaft bearings and four generators.

Geoff Walker, a director of electric motor
diagnostic systems developer Artesis, believes that
wind turbines suffer from two sets of fundamental
design problems. One set arises from their variable
speeds and loads, while the other stems from
scaling up designs at a rapid rate. Looking at the
former, he explaing that, whereas power station
generating zets spin up to speed in anything from
30 minutes to several hours, but then maintain an
exact rpm, the natural vanation in wind speed
means that a wind turbine generator undergoes
constant speed and load changes. As for design
change, he points to the fact that wind turbines are
growing larger quite rapidly, so there is little time to
learn from experience.

Artesis uses NASA-developed technology to
deduce the health or otherwise of electrical
machines and the equipment connected to them,
using instantaneous measurements of voltage and
current. Developed primarily for electric motors, it
can equally be applied to generators, which, as
Walker observes, "are merely motors run in reverse”.

As well as revealing electrical machine problems,
such as insulation breakdown and changes in air
gaps, the monitored signals also depend on torque
and radial loads acting on the rotating shaft. Walker
explains that this is because radial loads induce
“some displacement, which results in a change in
the air gap”. Inductance between rotor and stator is
extramely sensitive to changes in the air gap. and
50 this is reflected in changes in the: phase angle
between voltage and current, and voltage and
current frequency components. Additionally,
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