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Abstract: In this paper, we reported the bypass unit for ship area networks in order to detour the communication failure re-
gions and poor communication links. The device was composed of three parts of circuits for power cut-off, protection, and
coupling transformer. Since the coupling transformer exerts a dominant influence on the performance of the by-pass unit, we
have tried to find the optimal magnetic core materials and its dimensions. The prototype was passed through the performance
test of insertion loss, temperature, and vibration characteristics. The insertion loss was around -2 dB in the range of 90 kHz ~
30 MHz and the average communication speed was 59.2 Mbps in the laboratory. A pilot communication test using the devel-
oped tool was conducted in the training ship of the Korea Maritime and Ocean University. As a results of experiment, we
showed that the wired communication among the heterogeneous-links in the ship area networks are possible by the bypass unit

and also a high speed communication services are available in ~ Mbps by using a power-line.
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Figure 1: Schematic of bypass units
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Figure 2: Photographs of toroidal magnetic cores tested in
this work
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Table 1: Dimension of the toroidal magnetic cores
o3 [ 7 | ol | Aol [@8A| g
(mm) | (mm) | (mm) | (mm) | (mm2)

(a) 12.9 7.2 8.28 | 31.57 | 23.60 | 0.75

(b) 18.9 12.5 6.10 49.32 | 19.52 0.40

(c) 254 145 | 1040 | 62.67 | 56.68 | 0.90

(d) 24.7 150 | 11.90 | 62.36 | 57.72 | 0.93

(e) 28.1 18.3 1470 | 72.88 | 72.03 | 0.99

) 24.6 150 | 11.80 | 62.20 | 56.64 | 0.91

() 13.8 7.4 6.87 | 33.30 | 21.00 | 0.66

(h) 159 11.7 8.00 | 43.35 | 16.80 | 0.39
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(b) Insertion loss
Figure 3: Frequency responses of toroidal core used in the
bypass unit
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Figure 8: A captured screen to show the data transmission
rate by the bypass unit
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Figure 11: Capmred screen for showing the network re-
sponse time

Figure 12 ()= T4 F21 AlE-S g A8k o 110

vV ZAE 9XE A Figure 12 (b)) H}

FAE ol &3 A AP ol &ste] B4l ASE

FAXIA] HEEA] &3l Main bridge®} VIP Deck %
Main Deck Atole] MIEATE 48 5= AUt Akl A
AEM- APz o]F A= HESY A FA4do] vpolgfx~
Aol ofaf 7hsdE Bl Aotk ¥ A3 oAM= Main
Bridge$t 5+ 7§€] Deck Atele] Hsbds o] &afe] ulo]sf
2 ZAxo &) A AGE H42FEPa BA 5SS A
FAANE B9 $8E Amsan,

Main Bridge | AR |
Al SEEA
Server‘
[ meza | Ll @
Vo L[] [ 1] |
| @
| L@
RN
Malin Deck | | | | | l | |
= =@ :
o ]
Sl e
Lo Al AlH
=t | Atk | e
= |2
NN

(a) Location of power outlets for communication test

(b ) Experimental setup with bypass tool in the training ship

Figure 12: Ship communication field test
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Table 2: Comparison of the data rate before and after the
by-pass device application
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