
Keep the blades turning
Condition Monitoring of wind turbines



Condition Monitoring of wind turbines pays off

Your independent system partner –
systems & service from a single source

Condition-based maintenance of wind turbines
includes service, inspection, measurement, evalua-
tion of the current situation and, ultimately, main-
tenance of the machinery.

Condition Monitoring, a tool for condition-based
maintenance, is one element of the long-term
service packages offered by some wind turbine
manufacturers and is essential when operating
offshore wind farms.

PRÜFTECHNIK solutions increase the availability
and profitability of wind turbines and minimise the
risk of downtime. In this brochure you will learn
how we accomplish these goals.

Our strengths

Assessing wind turbine conditions

Balancing rotor blades

Measuring size distribution of wear debris
in lubricating oil

Online Condition Monitoring systems (CMS) –
certified by Germanische Lloyd (GL)

Monitoring Center – GL-certified

Monitoring misalignment offse
determing alignment targets
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Profit

Profit

Profitability of a wind turbine is governed by four
factors:

• Mean wind speed

• Price per kWh

• Plant availability

• Operating and maintenance costs

While you have little influence on the first two
factors, plant availability and operating costs can
be positively affected by the right maintenance
strategy.

This is where PRÜFTECHNIK comes into play:
Online Condition Monitoring Systems (CMS) de-
tect mechanical and electrical faults during opera-
tion at an early stage and make it possible to plan
and prepare repair and service downtimes before
secondary damage can occur.

!

Longer service life

Lower maintenance costs

Lower insurance rates

Lower lifecycle costs

Higher availability

Optimal performance

Improved safety

Efficiency has top priority

Condition Monitoring can reduce operating and
maintenance costs by 50%. System availability, on
the other hand, has only a limited impact on
potential savings as it is usually already at a fairly
high level.

A source of potential savings

PRÜFTECHNIK systems and
Monitoring Center are certified
Your wind turbines are monitored by measuring
systems and methods that are regularly certified
by Germanische Lloyd.

ets,

Profit – consisting of:
O & M savings
Higher availability

O & M: costs for
operation & maintenance

Availability



VIBROWEB® XP from PRÜFTECHNIK is a robust and
time-tested Condition Monitoring System for the
remote monitoring and diagnosis of wind turbines
(onshore/offshore).

In 2005, the first generation of VIBROWEB® XP in
conjunction with OMNITREND® Condition Moni-
toring software was certified by Germanische
Lloyd (GL) for use on wind turbines. Insurance
companies recognize the use of certified systems
by lowering premiums.

VIBROWEB® XP in brief
• Stand-alone system: no PC required for signal

processing and data storage.

• Continuous data collection.

• Condition monitoring on the basis of broad-
band and/or frequency-selective characteristic
values.

• Real-time data analysis that considers the vari-
ous operating states.

• Analysis functions: envelope, order spectrum,
cepstrum.

• Simple installation, sturdy components suit-
able for rugged environments.

• Communication: TCP/IP, Modbus TCP.

• Data transmission and alerts by eMail.

• Lightning protection.

Proven and certified:
High-tech from PRÜFTECHNIK

Condition Monitoring Systems for wind turbine

The PRÜFTECHNIK product range
• Portable Condition Monitoring System (CMS)

VIBXPERT® for trouble shooting analysis.

• Online CMS VIBNODE® for constant speed
wind turbines up to 1.5 MW.

• Online CMS VIBROWEB® XP for variable speed
wind turbines.

• Online CMS VIBROWEB® XP Offshore for off-
shore wind turbines.

• Online CMS VIBRONET® Signalmaster for pro-
totypes including event recording and rain
flow classification.

• Online particle distribution counter WEAR-
SCANNER® monitors wear debris in oil with
patented technology.

VIBROWEB® XP online CMS moni-
tors the drive train at measurement
locations recommended by GL

The portable VIBXPERT® is ideal
for offline diagnosis and field bal-
ancing.

Wind turbines are complex systems that are con-
tinuously exposed to varying operating conditions.
A Condition Monitoring program therefore needs
to be adapted specifically to the special features of
the turbine type and take into account its possible
operating state.

Our systems recognize the operating state of a
turbine on the basis of the rotational speed and
power output and adjust the data acquisition and
evaluation accordingly. Due to this flexibility, they
can be used on almost any turbine type – large
and small, variable or constant speed, onshore or
offshore.

Global players in the wind power sector trust our
knowledge and expertise and equip their plants
with GL-certified Condition Monitoring Systems
from PRÜFTECHNIK.

Our strengths are your advantage!



WEARSCANNER® measures the
particle size distribution in lubricat-
ing oil.

Early wear detection

s
High diagnosis reliability with
standardized measuring locations

WEARSCANNER® particle counter – new with
patented measuring method

Changes in the size distribution of wear particles
are an early indicator of incipient surface damage.
To increase diagnosis reliability in low speed roller
bearings and planetary stages, we additionally
monitor the particle size distribution in the lubri-
cating oil of force-lubricated gearboxes. We rely
on the innovative WEARSCANNER® sensor with
eddy current technology.

Accelerometers specially designed for the wind
industry also measure low frequency excitations
(to 0.1 Hz) of low speed machine elements such as
shaft vibrations on the main bearing.

VIBXPERT® in brief
• Data collector, diagnosis and balancing device.

• Two simultaneous measuring channels for
voltage, current, ICP signal, current line drive
signal.

• Separate inputs for temperature and
keyphaser.

• Broad- and narrowband overall values in the
time domain and frequency domain.

• Analysis functions: envelope, order spectrum,
cepstrum, orbit.

• Handy and rugged.

• Long operating times (> 8h).

• Large memory capacity (2 GB CF card).

WEARSCANNER® in brief
• Size-dependent counting and classification of

particles.

• Adjustable size classes (as per ISO 16232).

• Smallest detectable particle size: 250µm.

• Continuous monitoring with integrated signal
processor.

• Suitable for all lubricating oils.

• Measurement of oil temperature.

• Low and high flow speeds.

• Communication: Modbus TCP.

• Lightning protection.

• Maintenance-free.



Our online CMS comes with automated processes
that independently handle the evaluation of mea-
surement data during routine operation. They
inform the operator about the plant condition at
regular intervals on the basis of the determined
characteristic values. A diagnosis expert, who can
then perform an in-depth analysis, is directly
notified of critical conditions.

Transmission and distribution of daily measure-
ment data to the applicable databases are fully
automated. The system monitors data traffic and
alerts the operator if a turbine ceases to deliver
data.

Regular reports give the operator an overview of
the general turbine condition.
The status report displays the current condition of
the turbine on a traffic light display. Detailed
problem reports contain data relating to the cause
of increased vibrations and specific, prioritized
recommendations for action.

Document the turbine condition,
recognize problems

Prepare and access data
intelligently

Data management at a glance
• Automatic acquisition, preparation and evalu-

ation of measurement data in the CMS.

• Time and event-controlled data archiving on a
server.

• Monitoring of data transmission.

• Automatic data import into databases.

• Automatic alert via eMail or SMS when
thresholds are exceeded.

• Remote access to CMS via a secure Internet
connection.

• Provision of customized reports on a secure In-
ternet server.

• 24/7 complete solution: data management
and analysis available around the clock.

Profit from 10 years of experience

PRÜFTECHNIK as a partner:
Typical services at a glance
• Design of a monitoring concept.

• Telediagnosis by experienced experts.

• Consultation on challenging vibration diag-
noses.

• Support setting up an individualized Monitor-
ing Center.



The PRÜFTECHNIK Monitoring Center has been
contracted to monitor several hundred wind tur-
bine around the world to provide complete Condi-
tion Monitoring Service. Highly qualified diagnosis
specialists examine measurement data obtained
via eMail for significant changes in condition
(TeleMonitoring, Level 1), identify their causes
(TeleDiagnosis, Level 2), evaluate machine condi-
tions (Level 3) and make recommendations for
improving plant reliability.

On the basis of the latest FMEA methods, our
specialists recognize vulnerabilities in a wind farm
and individually adjust the monitoring routines.
Several thousand wind turbines could potentially
be monitored in this way with reasonable effort.

The PRÜFTECHNIK Monitoring Center has been certified since 2007.

The PRÜFTECHNIK Monitoring Center:
Certified diagnosis quality

Monitoring Center at a glance:
• System configuration and setup.

• Data collection and archiving.

• Evaluation and telediagnosis.

• Creation of reports on turbine conditions.

• Alarm handling.

• Development of efficient monitoring concepts
on the basis of FMEA.

FMEA method at a glance
• FMEA stands for failure mode and effects

analysis.

• A method employed to analyze potential vul-
nerabilities and find ways to eliminate them.

• Globally recognized and proven method of
fault analysis and quality optimization with the
goal of reducing failure costs.



PRFÜTECHNIK applies VDI 3834 when monitoring
the general vibration condition. This standard
defines component-specific frequency bands and
makes recommendations for warning and alarm
thresholds. Our diagnosis specialists contributed
to the development of this standard and apply the
vibration characteristic values it defines in their
telemonitoring work.
Experience has shown that rotational vibrations
are the cause of most threshold violations. They
are often due to a mass imbalance on a rotor or a
misaligned drive train component.

PRÜFTECHNIK sets standards

Reduce vibration – increase availability

Laser-optical alignment of generator and gear shaft

VDI 3834 is used to evaluate the vibration condition of
individual drive train components.

PRÜFTECHNIK specialists at your service

Reaction forces
in bearings

0 Wind speed

0

PERMALIGN® is used to optimize alignment in the desired wind
speed range.

Fluctuating wind conditions change the alignment
of machine components in the nacelle during
operation. Misalignment causes strong vibrations
and leads to premature bearing wear and gearbox
failures. To minimize the reaction forces in bear-
ings, alignment targets are needed.

The temporarily installed PERMALIGN® monitoring
system is used to record alignment changes de-
pendent on the wind speed. These are then used
to define target values for an optimal alignment.
Our laser-optical alignment systems can be used to
align drive train components (e.g. OPTALIGN®

smart).



Balancing of rotor blades
to grade G16*

Test weights for balancing can be attached to the rotor blade using
tension belts.

Rotor blade imbalance causes strong, low fre-
quency vibrations. Our specialists use the portable
VIBXPERT® and specially developed accelerome-
ters to balance very low speed machines.
VIBXPERT® features efficient balancing functions
and enables long measuring times – as demanded
by VDI 3834.

What causes a mass imbalance in the rotor
blade?

-> Repairs after a lightning strike, moisture in
the blade, destruction of protective coat-
ing,...

How does balancing benefit me, the operator/
manufacturer?

-> Reduction of wear in roller bearings and
gearbox, higher availability of turbines.

-> Constraint of rotational vibrations to within
acceptable values (VDI 3824).

Which methods can be used?

-> Field balancing with VIBXPERT®:

1) Attach test weight.

2) Measure influence of test weight.

3) Attach balancing weight.

4) Perform verification measurement.

-> Balancing grade G16 as target.

How high is the necessary time and effort?

-> Balancing specialist + VIBXPERT® .

-> One day.

FAQs on balancing

Permissible imbalance in rotor blades
– according to DIN ISO 1940-1

* In lattice mast towers according to grade G 6.3



Manufacturers, operators and mechanics can re-
ceive a number of valuable services from
PRÜFTECHNIK. Our experienced technicians are
there when you need them....

• When erecting a new turbine

• When installing replacement components

• During operation

• During service

If rapid on-site action is needed, PRÜFTECHNIK is
ready to respond with an around-the-clock service
team. Innumerable successful missions at dizzying
heights have shown that immediate and accurate
action is critical in quickly returning a turbine to
the power grid.

On-site service, around the clock

Securing claims with Condition Assessment

Diagnosis measurement with VIBXPERT®

Prior to warranty expiration, both operators and
manufacturers are interested in identifying any
existing component issues. The turbine condition
can be measured and documented by conducting
diagnosis measurements, alignment checks and oil
analyses.

Condition Monitoring Partner Concept (CPC)
‘You measure – we analyze’ is the motto under
which we support you in on-site mobile drive train
testing: After you learn from us how to operate
the mobile measurement devices provided to you,
you as the plant technician perform the required
vibration measurements several times a year. The
collected data is evaluated by experienced special-
ists at the PRÜFTECHNIK Diagnostic Center and
made available to you on the Internet.



Services at a glance:
• Mobile diagnosis measurements for the local-

ization of fault causes (vibration condition,
sound measurement, etc.).

• Laser-optical alignment of drive trains.

• Measurement of foundation and flange flat-
ness during the erection phase.

• Monitoring of alignment conditions during op-
eration to determine alignment targets.

• Torque measurements with overload monitor-
ing and the detection of load collectives.

When installing a wind turbine, it is important that
the surfaces at the flanges of the tower segments
and rotor hub are coplanar. With the laser-optical
LEVALIGN® system, our service technicians mea-
sure the surface profiles of vertical and horizontal
flanges before the components are joined.

Installation with precision

• Temporary telediagnosis for localizing tran-
sient events.

• Remote monitoring of the turbine and regular
vibration diagnosis service. Provision of the re-
sults in a report or via the Internet.

• Balancing of rotor blades.

• Condition Assessment: survey, inspection,
documentation of turbine conditions.

• Condition Monitoring Partner Concept (CPC):
“You measure – We analyze.”

The 3D view of the LEVALIGN® measurement results high-
lights the tolerance deviations.



www.pruftechnik.com

PRÜFTECHNIK

Condition Monitoring GmbH

Oskar-Messter-Str. 19-21

85737 Ismaning, Germany

Tel: +49 89 99616-0

Fax: +49 89 99616-300

eMail: info@pruftechnik.com

www.pruftechnik.com

A member of the PRÜFTECHNIK Group

© Copyright 2010 by PRÜFTECHNIK AG. ISO 9001:2008 certified. VIBROWEB®, VIBNODE®, VIBXPERT®, LEVALIGN® WEARSCANNER®,
PERMALIGN® and OPTALIGN® are registered trademarks of PRÜFTECHNIK Dieter Busch AG. No copying or reproduction of this information,
in any form whatsoever, may be undertaken without express written permission of PRÜFTECHNIK AG. The information contained in this leaflet
is subject to change without further notice due to the PRÜFTECHNIK policy of continuous product development.

Expertise through experience

PRÜFTECHNIK – Your independent system partner

Global presence

10 Ten years of experience in the wind sector have
provided PRÜFTECHNIK with a high level of expertise.

100 Hundreds of wind turbines around the world are
monitored by the PRÜFTECHNIK Monitoring Center.

1 000 Thousands of wind turbines worldwide are equipped
with PRÜFTECHNIK systems.

1 000 000 Millions of additional kilowatt-hours of current can
be fed into the power grid by our customers as their
turbines become less subject to unscheduled down-
time.

Sales partners and distributors for PRÜFTECHNIK
products and services are active in over 70 coun-
tries – 14 of which are home to PRÜFTECHNIK
subsidiaries. All contact data can be found on our
website.
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