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A Study of Multi-channel AFS for Marine Traffic Facilities
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Abstract: After some period of time, the marine traffic facilities find problems caused by shellfish adhered to inside and inlet
of the water column. Therefore, single-channel AFS(Anti-Fouling System) has been applied in order to minimize the deposition
of shellfish. However, imbalance phenomenon of ionization of copper electrodes that are used for single-channel AFS appeared.
This problem resulted in frequent replacement of anode. In this paper, multi-channel current control system has been developed,
as well as the related hardware has been designed and fabricated. Further, experimental study has been undertaken to compare
the application of single and multi- channel AFS. Through the sea experiments, it was possible to confirm that the copper
electrode used for multi-channel AFS is uniformly ionized.
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Figure 2: An Algorithm of single channel AFS
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Figure 3: A Schematic diagram for Multi channel AFS

222 CHiY AFSQ| Ao Y1E|E
Figure 4= U131 AFS9] xﬂo} S
71Ee] ddAd AFSe] Ao &
Ad AFS ¢agEFe EE9dF *é
FE TR
YR A 5= A}B—Z}ﬂ aff gL

12 5S YRR

o E
1N

[o

=

2
_°|l',
132

i)

i)

o

oAz Yol a3 2] Axd AxZ(2015.1)

oAl ARSel et

1 Power conlrol
Output system setting
current
Setting
x
A
Setting current
Measure data
4 QOutput current fa—
Input voltage
= ST T i
S | ' ' '
| Compare ‘ ‘ Compare | ‘ Compare ‘ | Compare |
‘ Selling currenl ‘ \ Selling cureent | ‘ Selling current ‘ | Selling current |
with ‘ with | with with |
‘ present curent ‘ ‘ present currant | ‘ present current ‘ | present current |
QOutput ! * | + | * | ‘
curent | | I | |
PAWM ‘ P | PWM ‘ P |
Control | Duyrate [l ouyrato | ouyrato [| ouyraro
algorithm increase/decrosse | | || increase/decreaso | | | | increase/decrease || || Increase/decrease
| \ \ |
T T O T
| 1 I J |
Output voltage ‘ Cutput voltage Output voltage Output voltage |
‘ increase/decrease ‘ ‘ increase/decrease | ‘ increase/decrease | Increase/decrease |
| \ \ |
TR TN N L TR O
| |
‘ Output current | Qutput current ‘ Qutput current Output current
\ I \ |
\ increase/decrease \ increase/decrease \ Increase/decrease | Increase/decrease
\ | I | |
—_—— e e e | | —
I

Figure 4: An Algorithm of Multi channel AFS
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Figure 5: A Schematic and A Photograph of the AFS Main
board
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Table 1: A multi channel AFS test method for marinefacilities
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Figure 8: Different hysteresis zone for experiments
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Figure 9: Photographs of operation result of AFS : (a)
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Figure 10: Photograph of Anode : (a) Single channel AFS's
Anode, (b) multi channel AFS's Anode

Table 2: Change of anode’s weight

No.1 Anode|No.2 Anode|No.3 Anode

Beofre experiment 18kg 18kg 18kg

After experiment 15kg 14.9kg 15kg
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Table 3: Result of multichannel AFS current test for buoy

(unit : Kg)
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sharut Al A Yol P ahs] A Alxd AlxZ(2015.1)

ey
et
2
-

(Kg)
16

155

15
H No.1l Anode
145
W Mo.2 Anode

14 W Mo.3 Anode

135

13

Experiment A

Experiment B Experiment C
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