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A Study on Characteristic Analysis of Shaft Electromotive Force in SAEYUDAL
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Abstract: Electromotive forces (EMF) are generated by electrical equipment and engine shafting with a number of reasons. The
shaft and bearing which is insulated by lubricating oil acts as a condenser, being able to store this EMFs. The electromotive
force on the hull and shaft, with very few exceptions, has anode voltage on it. Electrical spark of the anode voltage on the
shaft may lead to corrosion. Hence, in order to prevent ship’s shaft and propeller corrosion, shaft grounding system are in-
stalled and operated. The shaft EMF voltage measurement methods was measured using 24bit 2 channels A/D converter of NI
company and Labview software. 1 channel was propeller shaft's voltage and the other was M/E engine rpm gauge.

In this paper, the generated electromotive force was analyzed and modeled with result of the analysis. As a result, the
main shaft’s electromotive force was in direct proportion to the main engine’s revolution. However, over the specific R.P.M., it
was reduced gradually. In addition, higher electromotive force on the shaft was identified during engine’s ahead direction than
the astern direction. The generated electromotive force is only minor compared to the shaft grounding system.
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Figure 1: A schematic of
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Figure 2: An experimental method of ship's heading
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Figure 3: The amplitude of the EMF by Ship's heading
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Table 1: Harbour speed table of Saeyudal

AHEAD Harbour ASTERN

RPM | speed (kT) Load RPM | speed (kT)
99 5.8 DEAD 99 3.8

SLOW
124 8.0 SLOW 124 5.2
167 10.5 HALF 167 7.0
207 12.4 FULL 207 8.8
Emf (mV) Stop-Ahead
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Figure 5: Characteristic of shaft EMF according to the rev-

olution
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Figure 6: Modelling of middle shaft bearing
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Figure 8: Characteristics of shaft EMF according to M/E
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