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Abstract : This study investigates the cause of high temperatures and damage to the thrust bearing in a
sailing war ship equipped with hybrid propulsion system. The hybrid propulsion system, which was first
applied in Korea’s war ship to reduce underwater radiated noise, caused electrical corrosion to the thrust
bearing that had not been experienced before. As a result, cause analysis and countermeasures were
prepared. Detailed inspections revealed that the thrust bearing was damaged by electrical corrosion. To
address this, shaft voltage measurement was carried out during a sea trial under various operating modes.
The results showed that without an additionally passive ground device, shaft voltage increased with rotation
speed, reaching up to 35 Vp-p, causing damage to the thrust bearing. However, after installing 360° type of
the passive ground device, the shaft voltage was significantly reduced to maximum of 1.09 Vp-p, preventing
sudden voltage peaks and eliminating the risk of electrical erosion. The study proposes that 360° type of the
passive ground device shall be considered at design stage for newly constructed ships with the hybrid
propulsion system and measure shaft voltage measurement during the sea trial where high voltages are are
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detected to prevent the thrust bearing damage.

Key Words : Hybrid Propulsion System, Thrust Bearing, Electrical Erosion, Underwater Radiated Noise,

Passive Ground Device
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Fig. 1 Hybrid propulsion system
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Table 1 Detailed data for thrust bearing

Shaft Out dia. (mm) 410
Shaft inner dia. (mm) 250
Max. speed (RPM) 220
Max. Thrust (kN) 965
Thrust surface (mm?) 422,000
Journal load (kN) 179 Fig. 8 Detailed inspection for journal pad using a
Journal surface (mm?) 151,700 microscope
Journal pressure (kN/m?) 1180
Journal clearance (mm) 0.608 4, &4 22l B2M
Oil viscosity grade ISO VG 150
Oil sump capacity (1) 162 SA Y} AAS AYAE ol A7A FAE
WA $i8) FANET] A% 9 Tl
= Fx 2 % o)
A — Aulzo] & HAFH7E Ax o] gt
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Fig. 9 Fundamental principle of propeller shaft

grounding®

Fig. 7 Detailed inspection for thruster pad using a

microscope Fig. 10 Equipment for shaft voltage measurement
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Fig. 11 Measured point for shaft voltage measurement
without installation of PSG between thrust

bearing and propulsion motor on shaftline
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Table 2 Result of shaft voltage measurement without
installation of PSG

. Shaft voltage
Operat d RPM
perating mode (Vp-p)
. 45 0.11
Propulsion motor
100 15.0
95 10.6
i 152 24.0
Gas turbine
186 26.7
220 35.0

20ms Trig: AT

I RECALL... I@ — INT Iopr':gﬁEs...

Fig. 15 Result of shaft voltage measurement for gas
turbine mode at 220RPM before installation
of PSG (X axis : 20ms/div., Y axis : 10V/div.)
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Table 3 Result of shaft voltage measurement with
installation of PSG

. Shaft voltage
Operat d RPM
perating mode (Vp-p)
. 45 0.63
Propulsion motor
100 1.05
95 0.52
. 152 0.69
Gas turbine
186 0.82
220 1.09
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Fig. 16 Result of shaft voltage measurement for gas
turbine mode at 220 RPM after installation
of PSG (X axis : 20 ms/div., Y axis : 10 V/div.)

B Without installtion of PSG m With insatlltion of PSG

Tl
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Propulsion motor mode Gas turbine mode

Shaft voltage (Vp-p)

Fig. 17 Comparison graph for result of shaft voltage

measurement
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