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A Study on Muti-Level Type Charging Technique for Ocean Facility
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Abstract: Recently, lots of researches are carried out to develop hybrid power generation
system for ocean facility. Normally, the stand-alone type power system is used in the
ocean facility, which is influenced by weather condition. To improve the efficiency, a
various charging strategy with switching algorithm has been studied. In this paper, the
power system using multi-level type is proposed. The simulation results based on actual
data of photovoltaic and wave hybrid power system are presented. The results show
that the rate of charging time is increased 5~11% and 7~47% respectively to compare
the conventional technique.

Key words: Ocean Facility, Multi-Level, Solid State Relay(SSR), Charging Technique,
Simulation
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Figure 1: Hybrid power system on buoy.
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Figure 2: PV and wave charging time on buoy.
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Table 1: Relation of mode and output voltage( V;,,,).
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Figure 5: Multi-Level test system.

Mode Lesvsella 1 Lesvsella 2 Les\fseé 3 Multi-Level Output Voltage(V},,,)

1 ON ON ON Vipven + Visvers + Visvizs = (Vasey + Visga + Visgs)
2 ON ON OFF Vipver: + Vievers = (Vasen + Vasra) = Voropes

3 ON OFF ON Vipver: + Vievers = (Vasen + Vsrs) = Vorope

4 OFF ON ON Vipvers + Vievers = (Vssea + Vasrs) = Voropm

5 ON OFF OFF Vepvez: = Vsser = (Vprope + Viiopes)

6 OFF ON OFF Vipver: = Vasre = (Vorope + Viroprs)

7 OFF OFF ON Vipvers— Vases — Voropes + Virone)
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Table 2: Charging power and time per day according
to weather condition.

Index Day Sunny | Cloudy | Rainy
. Diode 24.05 | 18.54 | 16.41
Charging
Power | Multi-Level | 25.30 | 20.70 | 17.88
W) ner Rate(#)| 5.19 | 11.62| 8.95
. Diode 58.28 | 47.26 | 66.81
Charging
Tiome Multi-Level | 62.50 | 69.52 | 71.78
(%) Incr.Rate(%)| 7.24 | 47.10 | 7.43
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