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APPLICATION

Field balancing of wind turbines

A Balancing weights mounted on the
rotor blade

© Permissible evaluation speed in mm/s "
—as per VDI 3834. ¥

Reducing vibrations
Improving balance conditions
Increasing system availability
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Fig. 1 - Front: Field balancing with VIBXPERT®.
The accelerometer and the speed sensor — attached to a
magnetic holder — are visible on the main bearing.

Field balancing of rotor blades

After successfully testing its balanc-
ing measuring equipment on a wind
turbine, the PRUFTECHNIK Machin-
ery Service is now expanding its ser-
vice spectrum to include the field
balancing of rotor blades. The service
is performed using a mobile VIB-
XPERT® analyzer with a balancing
program that has been adapted to
the low rotating speeds of wind
turbines. The sensor system consists
of a speed sensor and a highly sensi-
tive accelerometer that produces
measurement results at speeds as
low as 0.1 Hz.
Lightning damage
on rotor blade

The field test was performed on a
wind turbine damaged by lighting. A
rotor blade was cracked along a
length of 5 meters and had to be
repaired as a replacement blade was
not available. The resulting im-
balance needed to be corrected by
field balancing. After only four bal-
ancing runs, the wind turbine was
balanced well enough that the tow-
er's natural frequency was not excit-

Permissible residual imbalance — examples on wind turbines

On the basis of DIN ISO 1940
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=== 1) Wind turbine 2.3 MW
Rotor weight m = 40,000 kg
Rotor blade length | = 40 m
Speed n = 12 rpm
Balancing radius r = 18 m

Grade G 16 permits a residual
imbalance of 28 kg

Grade G 16 as per DIN ISO 1940-1 : 2004-04 also applies to input, drive and propeller shafts

=== 2) Wind turbine 600 kW
Rotor weight m = 5,000 kg
Rotor blade length | =23 m
Speed n = 28 rpm
Balancing radius r=2 m

Grade G 16 permits a residual
imbalance of 13 kg.

ed when running at the resonance
rpm. Each measurement took 5 to
10 minutes.
Surprisingly precise calculation
of balancing weights

“| myself was surprised at the preci-
sion with which VIBXPERT® with its
new software calculated the neces-
sary balancing weights,” reported il
Dr. Becker, who coordinated adapta- x
tion of the hardware and software to
the balancing conditions on wind
turbines and tested it in a field trial.
PRUFTECHNIK initiated this develop- 4
ment because several wind turbines |
exhibited strong low frequency vi- _
brations during telemonitoring. al
While aerodynamic imbalance can |
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Fig. 2 - Permissible specific residual imbalance as a function of the balancing grade G and
the operating speed n.
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be reduced by correcting the blade _ﬁ fian

angle, mass imbalance can now be
reduced by means of field balancing
using PRUFTECHNIK measurement
equipment.
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Fig. 3 - Frequency spectra before/after balancing, and balancing diagram.

Visit us at www.pruftechnik.com

Order number/technical data

DIC 1.200 Field balancing and alignment service
DIC 1.300 Mobile vibration diagnosis measurements
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