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In this study, we analyzed the causes of shaft
electro-corrosion in hybrid electric propulsion vessels
equipped with a bearingless-type motor drive system,
focusing on shaft voltage and current. We investigated
the influence of common-mode voltage (CMV) induced
by PWM inverter control and shaft rotation on shaft
voltage under various conditions, including propulsion
modes. Using FFT analysis and experimental validation
with shaft grounding devices, we proposed effective
solutions to reduce shaft voltage, providing practical
measures to mitigate electrocorrosion phenomena in
hybrid propulsion vessels.

St0|E2|= Z7|%2 &4 (Hybrid Electric Propulsion
Ship),

Bearingless Et2} 257 |(Bearingless Type of Motor),
= 2| Z2|(A shaft Grounding Device),

27| A5 Af(Shaft System Prevention Phenomenon)
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Vessels with Bearingless Type 1.7 MW Motor Drive System
and the Countermeasures of the Shaft System
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Fig. 2. Bearingless type motor drive system of propulsion ship with shaft electric charge
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Table 1. Measures for reduction of shaft voltage/shaft current in hybrid propulsion vessels

Classification of
causes

Field step

Inverter side

Countermeasures

Motor design side Bearing side

ABB's MSCP
(motor shaft current
protector)

AEGIS's SGR

Changing and S
blocking the shaft (shaft grounding ring) B

current path

Shaft-ground connection
via brush-slip ring

Direct grounding between
motor frame and load unit

Apply Copper Shield
between stator/rotor core
and frame of motor
(copper shielding)

Insulation bearings
application

Optimal design of ball shape

Reducing : e
L o for bearings satisfying
parasitic - - Change winding structure T o
: lubricating film minimum
capacitance ;
thickness
Symmetric three—core shield
of inverter output cable + Filter desian
Reducing symmetric three—core 9
common-— ground cable B B
mode-voltage
(CMV) Construction of inlet high

frequency grounding of
inverter output cable

PWM control technique
for CMV reduction
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