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Performance Analysis of Closed-Loop Degaussing on Magnetization Change of a Ship
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In this paper, the performance of the proposed closed-loop degaussing technique is analyzed through testing a mockup replicating a

magnetic field condition of a ship due to the variation of on-board equipment’s or hull’s magnetization. In order to change a magnetic
field condition of the mockup, a certain electric current is applied to triaxial coils installed in a nonmagnetic laboratory. Before and
after the artificial field condition, degaussing current values are respectively derived from closed-loop degaussing algorithm and then
applied to individual degaussing coils. The effectiveness of the proposed degaussing technique is verified by comparison of the
magnitude of field signals generated on a certain depth of water.
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Fig. 1. (Color online) Basic principle for controlling degaussing
currents.
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Fig. 2. Flow chart for calibrating a CLDG system at MMTF.
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Fig. 3. CLDG block diagrams during a voyage.
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Fig. 4. (Color online) Schematic of a scale-down MMTF test room.

Fig. 5. (Color online) Photos of a model ship and degaussing coils: (a)
Mockup, (b) L and 4 coil array, (c) V coil array.
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Fig. 6. (Color online) Schematic of onboard magnetic sensor arrangement marked with red circles.
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Fig. 7. (Color online) Magnetic field anomaly before degaussing.
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Table I. Degaussing coil currents after operating the proposed
CLDG technique.

Fist CLDG Second CLDG
operation operation
L, 0.49 0.48
L, 0.28 0.28
. L; 0.41 0.41
(ilfu‘;ﬂs) L, 0.53 0.52
s Ls 0.59 0.59
Ls 0.58 0.59
L, 0.55 0.55
Vv, 0.52 0.44
V coils V, 0.73 0.73
(A-turns) V; 0.47 0.63
V., 0.50 0.49
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Fig. 8. (Color online) Magnetic field anomaly after operating the
proposed CLDG technique: (a) First CLDG operation, (b) After
generating additional magnetic field, (c) Second CLDG operation.
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