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Abstract — The control using the power converter for wave power generation has been recently studied because it
can obtain a fast dynamic response. However, it is difficult to get a transient response because of the energy charac-
teristic of the wave energy that the conventional pulse-width modulation (PWM) method based on proportional
integral control (PI-Control) for controlling the power converter has been widely used. Instead of using the opti-
mal switching state during each sampling step, the control is performed by using various switching states located
near the reference voltage vector, so that the reference current can not follow in a short time when the transient
state occurs. Therefore, in this paper, Model Predictive Current Control (MPCC) is proposed with fast dynamic
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characteristics using model of power converter for wave power generation. The proposed method predicts the cur-
rent of the next step through the model of the power converter, constructs the cost function using the predicted cur-
rent and the reference current, and selects one optimal switching state during each sampling step. As in the
conventional method, instead of using various switching states for each sampling, a fast transient response can be
obtained because only one optimal voltage vector is used, that is, the optimal switching state, which is closest to
the reference voltage vector. To verify the performance of the proposed method, the simulation is performed
through the PSIM and the conventional PI-based PWM method (PI-PWM) and the proposed method demonstrate
the performance of the proposed method through comparison of steady state and various transient states.
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Fig. 1. Construction diagram of back to back power converter for wave power generation.
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Table 1. The voltage vector according to the position of the reference
voltage vector (v;,;)
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Table 3. Power converter for wave energy converter simulation
condition

Parameter Values Unit
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DC-Link voltage 1300 \Y%
Input Filter (Rf) 0.5 Q

Input Filter (Lf) 1 mH
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o717 7129 PI-PWM e A delE B2 kst A
gl disiA vlaE 18313t ths Table 3+ Al&dlolA
A& ekt

Fig. 82 71&2] PI-PWM W3} AQlsk= Edle]SAo] 7] 9
e el Aaks veRdit 7 ] A SEE vl
ak7] S s A Hat 9% FIkrelA AlEeold-s st
itk A F49] A= B o S JAIRE A fAks o
Z3}9))8(Total Harmonic Distortion, THD)YE X.oJ5=a1 QM. A&
o St duzxapell &g o Zo] Akt

S
=

ko2

as 1] n
THD, = z >12h,RMS( )
[l,RMS

(15)

I pus= 71T 78] RMS @b YERNAL, 1, 5 1157 A
°] RMS #k= YeRdIth 1123k A (ke AlEEold 57374 8333
HA7EA] AAFSTHPSIMONA Al Tehe 129k 27 £}, Bl
o}, 7]2] PI-PWM W3} AokehHs Rdlo|SAol7 | 5
7] DF AR7F 48s) Ve AR gk 5 W oldek A
AR A5 2lES BolFar glnt. o] - Whol] Eaf A9
=7t L] wligoth, et AR dEgS Fe <y Ak A
& ] 7 R frakslh ARt 71E2] PI-PWME: FHE|o] <}
S5 e 2918 FElE 7H A 7] wiEell FFT 24

Bl E



Mag [A]

Mag (A]

o
g
4 oK
o "]] ) et
SR 2
ar -1K
ol 2K
0.26 0.28 0.3 0.32 0.34
Time (s)
25
20
15
7 g
7 10210
wEss
ol 0 S—— = I Al J
0 10 20 30 40 50
Frequency (Hz)
(@)

Mag [A]

Mag [A]

o
g
3 - IK
ta
SR g
ar -1K
ol 2K
0.26 0.28 0.3 0.32 0.34
Time (s)
25
20
15
P
RMZO
A
ol 0 bl .
0 10 20 30 40 50
Frequency (Hz)
(b)

Fig. 8. Simulation results of generator side 3-phase input current (i, ), D axis current (ip ), input line-line voltage (v, ) and the FFT anal-
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), D axis current (ip ), input line-line voltage (v, ,.,) during the

transient state according to load change: (a) conventional PI-PWM method and (b) proposed model predictive control method.
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Fig. 11. Simulation results of generator side 3-phase input current (i, ), D axis current (i ), input line-line voltage (v, 4,) during the
transient state according to decrease of output voltage: (a) conventional PI-PWM method and (b) proposed model predictive control method.
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