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Abstract — In this study, the performance and safety of a prototype of a 30 kW class wave power electric system
was verified based on the input conditions that simulate the wave energy characteristics of the real sea area. A
wave energy simulation device that can simulate the pulsation and irregularities of wave energy was constructed.
The wave energy simulation device is composed of a vector inverter and an induction motor, and it is possible to
sufficiently simulate the wave energy incident characteristics by applying the torque of the turbine system calcu-
lated through numerical simulation of wave power generation. For the incidence of wave energy, regular wave con-
ditions and irregular wave conditions were applied, and the output performance and safety of the prototype were
verified. The wave energy simulation device was connected to the system through various prototypes such as a
30 kW class permanent magnet synchronous generator, AC/DC converter, and ESS system. The performance of
the electric system for wave power generation was achieved through verification of the maximum output control
according to the fluctuating input energy, and the safety was verified through continuous operation and maximum
output operation.
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Fig. 1. Configuration of oscillating water column type wave energy converter (Roh et al.[2020]).



AT A= RUAE FUAE wgksk=
AEFFA FetelUAE A7louA 2 Wdlehs 527X
(Power Take-off, PTO) A|~Bl 02 AR} T ddA] Al
.o gl ])\E-ﬂ tﬂ—xﬂ7] AEHsx 2 A= gl ])\EﬂJ
FH(<46%)(Roh et al[2020])°] A7) @ AHHAR 9] &
(>90%)R T} FhA o7 W AR FE z*“”e}ﬂ I E J 3
o BRI AIAEY] 585 Ao & o Hof 585 95 7 Utk
A o7 BNl AAHS] G8S HUR ofFo] W] flaliks A
714 Hafe] Ajol7t 28},

2.1 IEUNE SHMEERQ| AL Y

T3 sepd ] 392 774 ol e Adek-sol 9
3 FEA gE o7 UeR =), 09 F4E 95 EjHIA|AELS
el QPEAEN o 7 Rt Aol A )71 3
delolldxe] WsAdol thgh tf-go] 93k A BlNlS 2835

it} AFAENIC] A walo HGAAlgo)n] thisE §&o0 7 T}
el T 5= ok AR B mae e Ac,)sh
B3 AFC)E o18aA thea o] R 4 glom, ol 4
dAoF T&3 4= QItk(Roh et al [2020]).

c, = —2— ()

k*vw*(l + 55)
e @
' k*va*(l +é) *r,

A= 7= 4 2K Ap), FH0), F5(viy) 2 BN RE

olg-aliM At 4= 3lar, BNl Alges BAU(T,)0F 145(Q), BRI

AT (k) 2D BRI Z A (r)S o] &38lA AxE = i

2 (1), 2] @F ol g3l BWl Al2~Ele] g82 vk} gol A
24 4 9k,
coefficient
4 . y

-1

1.5

0.5 25

?

29 E A W b 1S 919 AYA AT 63
_ Pm Tm *(Dr _ CT (3)
Nrurbine Ppne ApQ CA %

efficiency [%]

Fig. 2. Impulse turbine system efficiency graph (Roh et a/.[2020]).
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Fig. 10. Load power supply results according to the grid-connected
mode of the battery-connected DC/AC inverter(battery voltage(y)/
current(p), inverter voltage(b)/current(g)).
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Fig. 11. Output characteristics according to the change of the output command value of the grid-connected inverter.

Table 2. Output power and battery system characteristics at rated power

1h 2h 3h 4h
wA7] 9 At 510.6 V 485.6 V 4789V 490.0 V
WAy 29 AR 36A 342 A 353 A 347 A
A7) 29 Fah 190 Hz 190 Hz 190 Hz 190 Hz
wA7] 9 3¢ 31.2kW 29.1 kW 30.6 kW 29.8 kW
324 Bak AzkAst 3809V 3793V 376.7V 378 V
3% ek A 524 A 523A 526 A 528 A
Wl el 2] At 714V 714V 715V 716 V

€] 2] SOC 34% 41% 49.2% 58%
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Table 3. Output power and battery system characteristics at rated power

1h 2h 3h 4h
Ambient (1) 21°C 26.5°C 26.5°C 26.5°C
A H (A (2) 24°C 29.7°C 29.7°C 29.7°C
A (B (3) 21.2°C 22.6°C 22.6°C 22.6°C
Diode Stack (4) 27°C 28.4°C 28.4°C 28.4°C
Buck Stack (5) 31°C 34.4°C 34.4°C 34.4°C
Boost Stack (6) 24°C 29.4°C 29.4°C 29.4°C
Reactor-Core (7) 33°C 41.6°C 41.6°C 41.6°C
Reactor-Coil (8) 36°C 48.7°C 48.7°C 48.7°C
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Fig. 12. Temperature measurement of AC/DC converter according to continuous operation at rated output.
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