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Degaussing power supply energy feedback control strategy for
supercapacitors and lithium batteries

LI Weibo', PENG Kang, ZHANG Maojie, PENG Zhiming, ZHANG Hao
School of Automation, Wuhan University of Technology, Wuhan 430070, China

Abstract: [ Objectives | In order to make the energy in the degaussing coil feed back to the degaussing
power supply and improve the energy utilization rate, a degaussing power supply control strategy is proposed
with a hybrid supercapacitor and lithium battery power supply. [ Methods ] After studying the electrical char-
acteristics of the degaussing coil under strong coupling conditions, the hybrid power supply system is intro-
duced. The change of the degaussing coil current is divided into three stages: rising, holding and falling (en-
ergy feedback). In different stages of degaussing coil current change, the opening and closing of the corres-
ponding switches are controlled. The simulation is carried out using Matlab/Simulink, and the simulation res-
ults are analyzed to verify the feasibility of the energy feedback control strategy based on the hybrid power
supply system. [ Results ] The analysis and simulation results show that the total current flowing through
each degaussing coil can quickly rise to and stabilize near the standard value, the overshoot is small and the
energy supplied to the degaussing coil can also be fed back into the supercapacitor. [ Coneclusion ] The pro-
posed degaussing system with a hybrid power supply can feed back the energy in the degaussing coil to the su-
percapacitor, thereby reducing the energy loss of the whole degaussing system.

Key words: ship degaussing; degaussing coil; DC/DC converter; supercapacitor; energy feedback; hy-

brid power supply
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Fig. 1 The circuit with five coils strongly coupled to the operating conditions
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Fig. 15 Multi-coil degaussing circuit
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Fig. 14 Control block diagram of degaussing current falling mode
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Fig. 16 Simulation model of degaussing power supply with supercapacitor and lithium battery
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Table 1 Parameters for lithium battery and supercapacitor

R ZH B || AR5y ZH HiE
BUEHIE/V 100 BEHIE/V 600
A PUEHA/F 3
VIHEHIE/ V400

HHE  PUEHE/ AL 40

YIEBRATRES/% 60

R HEKESHIIR

Table 2 List of degaussing coil's parameters

L/H Ly/H LyH L/H LyH

L,/H 0.300 0.196 0.120 0.080 0.060
L,/H 0.196 0.300 0.196 0.120 0.080
L,/H 0.120 0.196 0.300 0.196 0.120
L/H 0.080 0.120 0.196 0.300 0.196
Ls/H 0.060 0.080 0.120 0.196 0.300

41 EEIRBE

5 5 VM T 2 V) r U PR R R T A, LU
T VB i B AN BT 17 B s, 451 W4 F IR Y B g
25 Csoc AL UL WA 18 Frsn, W Csocr ™~ Csocs
I3 AR R A5 L2 el r U5 % P RE R 2 1 e LR S
(TCE) o B BE Ry MW D P AN 18] 19
IR, B P~ Ps 43 AR 3 2% 2k e Il i rh R

REL P T FE A 2h %
600
400

200

THREHL /A
(=}

-200

~400
L

—600

0 2 4 6 8 10 12 14 16
i li/s
K17 1B UM R IR O
Fig. 17 The waveform of demagnetization current under normal
operating conditions
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ating conditions
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Fig. 20 The waveform of degaussing current under fault conditions
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