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Fig.1 Schematic diagram of VSC-HVDC system for
grid-connected wind farms
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Fig.2 Control block diagram of receiving VSC
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Fig.3 Control block diagram of rectifier-side converter
ARG 2.1 35 0BT, 25 30028 A3 3R kv ), 30
MG 45 D 1) 52 P 1) ) B 238 2 8 A [) P L9 R
PRIk, 21 U MG 0 38 3 F PR Bk e, AR A
P 3 fr7m B AL, Al A S I A e e A
HEAE A HLA B oA BEIRAZ A8 154 D
R , 0T DAL KURE 3 2 5 50t L T R AR R 7
2.3 JRUEB LA RIS R4 ) SR
JRUREL AL Fry ) 3 4 il R 282 A 2 Tl A 1] €] 4

JI7R o AREETAE LM 2540 20 AR SCHE LA 3
P A L O B T AP, 2 B I 3y 2% iy XU 3 B
G HE AR Z A 20 LIRS T B 2], K
VEFIE A Shme B KU 7 A8 4 XL 300 5 g
THRUE I BEAR KR LA )y, B 22 [R) 3, S A At
A XU 37 H 48 2 55 5300 L AR 1 9 g

K
_? WT
P S AL LETES :
b AR )% | AP

—

PG R

Dimit
B4 XENAINENREREGIER

Fig.4 Control block diagram of wind turbine power

and pitch angle
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Table 1 Main parameters of simulation system

i HSH WF, WF, AC, AC,
RHLA R/ MW 650 300 600 300
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Fig.5 Curve of frequency without frequency control
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Fig.8 DC voltage of VSC-HVDC system under

different control methods
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Fig.9 DC voltage of VSC-HVDC system under
different control methods
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Frequency control strategy for large-scale wind farm grid-connection through VSC-HVDC
YANG Jingang' , YUAN Zhichang®, LI Shunxin', GUO Peigian®,SHI Shaowei' , DING Hailong
(1. State Grid Jibei Electric Economic Research Institute, Beijing 100038, China;

2. Department of Electrical Engineering, Tsinghua University , Beijing 100084 , China)
Abstract ; Traditional frequency control approaches are generally not applicable for large-scale wind farms integrated
to AC gird through VSC-HVDC ( Volitage Source Converter based HVDC). In this regard, a frequency control
approach is proposed. Supplementary controllers corresponding to frequency variation in receiving end, sending end
and wind farm are designed based on local measurements to reduce reliance on communication. Wind farms can par-
ticipate in the frequency regulation of AC grid using this approach. In addition, during the case that fault conditions
result in limited transmission capacity of VSC-HVDC,wind farms can decrease their power outputs to avoid over-vol-
tage in the DC side of VSC-HVDC.
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Model predictive control of VSC-HVDC system for wind power integration
LIU Yingpei' ,ZHANG La' ,LIANG Haiping',ZHAO Wei’,SONG Wenle’,LIU Xiangyu®
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;

2. Cangzhou Electric Power Supply Company,State Grid Hebei Electric Power Supply Co.,Ltd.,Cangzhou 061001, China)
Abstract : The traditional double-closed-loop control strategy of VSC-HVDC ( Voltage Source Converter based High
Voltage Direct Current) system with wind power integration has many problems,such as complex control structure,
many Pl parameters which are difficult to be set, slow response speed, and so on. In order to solve the above pro-
blems,a model predictive control strategy of VSC-HVDC system for wind power integration is proposed. To improve
the control precision of AC voltage of wind farm bus, WFVSC( Wind Farm VSC) adopts the constant AC voltage con-
trol based on the optimized model predictive control and a two-step prediction method with time-delay compensation
is proposed. The model predictive control is combined with PWM ( Pulse Width Modulation) technology to obtain the
optimal solution of modulating wave in two control cycles,and then the switching signal is generated by the modula-
ting unit to act on the WFVSC. GSVSC( Grid Side VSC) adopts the finite control set model predictive power control.
Based on the discrete mathematical model of GSVSC, the switching state combination which minimizes the cost func-
tion is found to act on GSVSC by cost function ergodic optimization. The VSC-HVDC system based on the proposed
model predictive control has good steady-state performance, dynamic performance and fault recovery performance,
and can provide stable AC voltage for wind farm. Simulative results verify the feasibility and effectiveness of the pro-
posed control strategy.

Key words: wind power integration; VSC-HVDC ; model predictive control; two-step prediction method with time-

delay compensation ; pulse width modulation



