B4t 12l KPR (A /B2 5 TREHORRR) Vol. 54 No. 12
2021 412 A Journal of Tianjin University (Science and Technology) Dec. 2021

DOI:10.11784/tdxbz202104010

ETE&BMUNX B EBELE G REE

b HmE B o/t T OE°, 2 ou’
(. TR MAE BRFAEA A Rk A B, )M 510045,
2. TR MARTTTA AR E AL, M 510045; 3. RSB RFRSTRA¥R, W#H 611756)

H E: MENRBLAEERGRARE, RAXBHERZR 2R 2 XE. mLGEBITH, 5 AAH i H
R NIRRT EE R vk BRI 69 £ F SR A R R B XER PR R AF R A MR, Bk, HE—
Fp T LRG3 o B EHACIE B RS AR SR R R R AL BRREEE. dk, AT RN EHF
RA N, AR B AR R T BTN AL B AR AL SRR, B E CREB ST MR T, @idst
BRI AME R E Fo RAALEG ) B A AT RHAL, F3) B RAAHAMEEF R B &bt R]. 3ok, A ALK
W BTN KB AR A BAE L, B AR B LRI B A o B R, s KLy o b ) $EAT AL o
fe, FARBHACLE R, SN ESAHAMERE G B ARAITEE, S REREZZZZEEHNE TR LY
4. ®JE, @idfE MATLAB/Simulink -F & T 3 5 U5 XX B8 ) VA B E T4 Rk e R stk SR 4. 45 B4
REM, 5Ty h Rk, PR ek ab % AR R a0 2 B & S 30b BB AR, KLl A 52.2%; S54%
Yo 0 T3 o Be s B R AR YL, TR G RALL T 5 BLe ST, FIEIK 68.8 kW Fh R4, Prit et T A T AL
BB OLT R w3 M6 & R4 )

KR FReli s Kobig; WESER; SREILL; 2

FESES: TM614 XHEPREE: A XERHS: 0493-2137(2021) 12-1309-08

Hierarchical Voltage Optimal Control Strategy of Wind Farms Based
on Robust Optimization

Ma Mingl’ 2, Du Wanlin 1’2, Tao Ran " 2, Wang Min3, Liao Kai’
(1. Electric Power Research Institute, Guangdong Power Grid Co., Ltd., Guangzhou 510045, China;
2. Key Laboratory of Power Quality, Guangdong Power Grid Co., Ltd., Guangzhou 510045, China;
3. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: With the development of renewable energy generation and grid-connected technology, wind power genera-
tion technology has attracted worldwide attention. However, the uncertainty of the active power output and differ-
ence in the response time between voltage regulators lead to a difficult system voltage control, which has not been
reasonably solved. To solve these problems, this study proposes a hierarchical voltage optimization control strategy
based on robust optimization. First, to solve the uncertainty of wind power, a robust optimization model is estab-
lished in the day-ahead optimization stage using the day-ahead wind power prediction data. In the worst scenario, the
stage optimizes the reactive power output of the discrete reactive power compensation devices and wind tur-
bines (WTs) and obtains the next-day switching plan of the discrete devices. Second, using global information and
ultrashort-term prediction data, the optimal distribution model is established in the intraday optimization stage to op-
timize the distribution of WTs reactive power output. According to optimization results, the reactive power outputs of

other dynamic reactive power compensation devices are set and transmitted to each device controller for corresponding
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control. Finally, a model of a doubly-fed wind farm is established on the MATLAB/Simulink platform to verify the

effectiveness and advantages of the proposed strategy. Simulation results show that compared with the deterministic

control strategy, the proposed strategy can reduce the probability of voltage violation caused by uncertain factors by

52.2%. Compared with the traditional average distribution control strategy, the proposed strategy can improve the ra-

tionality of reactive power distribution and reduce the power loss by 68.8 kW. The proposed strategy can be used for

voltage control in wind farms with high randomness.

Keywords: renewable energy generation; wind farm; voltage control; robust optimization; hierarchical control
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Fig.1 Diagram of voltage control system
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Fig.2 Flow chart of hierarchical voltage integrated control
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Fig.9 Simulation results of strategies 1 and 3
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