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Electromagnetic Disturbance of Large-Scale Crane due to Medium Wave
Broadcasting and Countermeasures*
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Abstract: When a large-scale crane, such as a tower crane or a rough-terrain crane, is used under
the influence of a high electromagnetic field caused by a broadcast wave at medium frequency, the
voltage induced in the hook can reach 1kV and causes the electric shock to workers. The current
induced in the crane can cause the overload-preventive device to malfunction. However, the intensity
of induced current in a large-scale crane is not well understood.

On the other hand, mobile cranes are commonly used on shop floors and work sites where the crane is
move frequently. In these cases, quick and easy methods for mitigating the high voltage induced in the hook
are necessary. One countermeasure suppressing the voltage in the hook has already been put to practical use.

In this report, for a countermeasure against the malfunction of the overload-preventive device, the intensity
of the induced current in a large-scale crane is estimated numerically using a crane model. A production version
rough terrain crane of 50t at maximum rated load is taken as an example of a large-scale crane. The induced
current in the boom of the rough terrain crane is measured by means of a grounding wire. The current intensity
in the boom of the rough terrain crane is also calculated by means of the magnetic field strength measured
around the boom. The results of the calculation and measurement show that the intensity of the current in a
boom of the crane is estimated in the range of several amperes under the electric field of 0.79V/m.

To mitigate the high voltage induced in the hook of a large-scale crane, two methods which can be
implemented in a short period are proposed. One method is to decrease the capacitance of the crane by
inserting acrylic plates under outrigger floats. The voltage in the hook of the rough-terrain crane described
above is attenuated to less than one-half of that before the countermeasure is implemented. The other
method is to add a plain knit grounding wire in the hook. In this case, the voltage in the hook of the
rough-terrain crane is attenuated to about one-half of that before the countermeasure is implemented
Keywords; Medium wave, Large-scale crane, Induced current, Induced voltage, Electromagnetic disturbance
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Fig. 1 Model of a large scale crane for FDTD.
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Fig. 3 Relation between the frequency of the medium
wave and the voltage in the hook.
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Fig. 6 Directivity of a crane model.
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Table 1 Installation conditions of rough-terrain  cranes.
doooooooooooooo
Maximum Tt 25t 50t a0t
rated load case(l) | case(2)
Boom 21.2 | 3056 | 390 39.0
length(m)
Boom 60.6 | 814 &0 80
angle(" )
Jib lengthim) | 2.8 7.9 9.0 14.5
Jibangle” ) | 65.6 | 76.4 a6 35
Wire 197 | 49.1 49.5 b2.6
length{m)
Hook 1.1 | 0.35 L0 LD
height(m)
Total length | 43.7 | 87.5 97.5 106
()
Total length 014 | D28 0.31 0.34
fwave length
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Fig. 7 Setting of a rough-terrain crane.
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Fig. 8 Electric field strength at the experiment site.
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Fig. 9  Waveform of the voltage in the hook of the
crane.
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Table 2 Peak voltage measured in the hook under the
installation conditions shown in Table 1.
Table 1 0 O0O0OOOO0O0O0OO0OOO0OO
ooo
(Maximum rated | 7t | 25t | 50t 501
losdd case(l) | case{l)

Peak wvoltage in |40 | 75 235 1065
the hook  (Vp)

Table 3 Installation conditions of the rough-terrain
crane and the peak voltage in the hook.
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Boom Jib Total length voltage in
length{m) | angle(” ) | (m) the hook
(Vp)
39 35 1046 1065
39 40 107 1038
39 0 109 10402
35 30 101 448
30 50 a1 212
35 35 08 447
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Fig. 10 Relation between the total crane length and

peak voltage in the hook.
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Table 4 Peak current measured in the grounding wire.
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Maximum rated i 25 S0t I
load case(2)
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current {Ap)
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Fig. 14  Setting of a rough-terrain crane with a acrylic
plate inserted under the outrigger float.
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