The Transactions of the Korean Institute of Power Electronics, Vol. 23, No. 6, December 2018 403

MMC-HVDC Al 2" o

https://doi.org/10.6113/TKPE.2018.23.6.403

71t A A E A o

olH=ET

Predictive Direct Power Control in MMC-HVDC System

Kui-Jun Lee'

Abstract

This study proposes a predictive direct power control method in a modular multilevel converter (MMC)

high-voltage direct-current (HVDC) system. The conventional proportional integral (PI)-based control method

uses a cascaded connection and requires an optimal gain selection procedure and additional decoupling scheme.

However, the proposed control method has a simple structure for active/reactive power control due to the direct

power control scheme and exhibits a fast dynamic response by predicting the future status of system variables

and considering time delay. The effectiveness of the proposed method is verified by simulation results.
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Fig. 1. Modular multilevel converter system.

T SMN

23 A 4ol ¢ PR(Proportional Resonant)
7 AR E A
o5 A Aol dastH,
ARl YAEE Aloj7t 8757 % gt

g, A sde A Ads S8l DSP
(Digital Signal Processor)& 7|¥Fo.2 3= thFst A
of7gEe] AtEAEd, 1 T HHHHA(DPC,
Direct Power Control)&= Al2=§le] fra=a) Fad=s
A3 Aojste WHoEA Fx7t tdsid, RESH

AFA]
A, Azwle SEdEe wEE Aol
94 7

AaE As) 37



404 MMC-HVDC Al2=g19] of 2 7uk 275 8 7o

D Vo2

Laigy

e m e m e —————————————

Fig. 2. Single-phase equivalent circuit.
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Fig. 3. Block diagram of the conventional PQ control based
on PI controller.
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Fig. 4. Block diagram of the proposed predictive based
direct power control.
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TABLE 1
SIMULATION CONDITION
Active power 20 [MW]
Reactive power 0 [MVAR]
AC grid voltage 10 [kV]
AC grid frequency 60 [Hz]
DC bus voltage 20 [kV]
Number of SMs per arm 10
SM capacitance 5 [mF]
Arm inductance 10 [mH]
Arm equivalent resistance 0.1 []
SM voltage 2 [kV]
Sampling frequency 10 [kHz]
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Fig. 5. Simulation waveforms of the conventional PQ
control based on PI controller. (a) Bandwidth=200Hz, (b)
Bandwidth=1kHz.
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Fig. 6. Simulation waveforms of the proposed predictive
based direct power control.
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Fig. 7. Simulation waveforms of the proposed predictive
based direct power control with parameters(L, and R,)
error. (a) +50% error, (b) -50% error.
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