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RENEWABLE

predictive
maintenance

ENERGIES

By applying different predictive maintenance techniques,
ElectroRyama analyses and evaluates the status of electri-
cal or mechanical components, with the aim of offering pre-
cise, timely information, making it possible to carry out

OIL ANALYSIS AND FERROGRAPHY

maintenance operations only when necessary, anticipating
problems and reducing the costs associated with non-pro-
grammed halts.

The information obtained by studying the different physical and
chemical properties of lubricating oils, such as their viscosity, ad-
ditives, contaminants or the morphology of the particles in sus-

THERMOGRAPHY

pension, makes it possible to reach conclusions regarding the sta-
tus of the internal components of the machine, and based on the
results, to make the applicable recommendations in each case.
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This technique, used with electrical and mechanical equipment,
consists of evaluating the temperature increase experienced by
components when they work beyond their specifications.

Mechanical: generators, motors, bearings, etc.

By observing their thermal behaviour, it is possible to identify
defects and evaluate their severity, making it possible to anti-
cipate faults.
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Electrical: lines, connections, transformers, etc.



ENDOScoOPY

By using endoscopic video it is possible to carry out visual
inspections of the internal components of machines. These
are accessed using the openings normally included in machi-
nery for this purpose, without the need for costly dismantling

procedures or prolonged halts. This is an ideal instrument for
the maintenance and conservation of machinery in all types
of industrial installations.

VIBRATION ANALYSIS

Each of the internal elements in machines, normally bearings
and gears, have their own characteristic vibration pattern or
spectrum. By knowing this pattern, it is possible to identify
any deviations that may indicate the incorrect operation of
a part of the machine.

Until now, there has not been a standard that establishes sui-
table acceptance criteria for vibration values in wind turbi-
nes. In fact, the ISO 10816-3 standard explicitly excludes its
application to this type of machine.

. Permissible evaluation velocity in mm/s - according to VDI 3834

Frequency rangel 10 Hz- 1000 Hz | 10 Hz-1000Hz | 10Hz-1000Hz | <0.1Hz- 10tz

Vo In mmds _.
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By studying specific physical parameters (such as vibrations,
temperatures, oil analysis or insulation) and their develop-
ment over time, it is possible to obtain vital information on
the status of the internal components of machines, and spe-
cifically, how well they are operating. This makes it possible
to not only detect operational problems, but also design
and/or assembly faults.
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The VDI 3834-1 standard developed by the Association of
German Engineers (Verein Deutscher Ingenieure) in collabo-
ration with technologists and manufacturers, does consider
its application in wind turbines, establishing vibration limits
for on-shore machines of up to 3 MW.

in m/s’ - according to VDI 3834
| Frequency range! < 0.1 Hz - 10 Hz |£ 0.1 Hz- 10 Hz|5.0.1 Hz - 10 Hz | 10Hz-2000 Hz |10 Hz - 5000 Hz

Component

t'.l.ﬂ ﬁgmsn *




