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Fig.1 Schematic diagram of conventional

additional frequency control

SABHINE R AP GG PR« AP, R[] 2 & He
ML A D) AR Y R G00R IR 22 05, AL
2 W) I AR AR AL 1 55 2 A 25 T LGB S R A
A IR AP, B[R] 25 K v AL i oz 2, 24
RGN ARART  HLAL W e AR Al A SIS
TR 43 T S EAG O 2R A D B R 4 il
fifi DFIG B 42 il b (9 [RI st a8 H A 2R BRI 25
WU TR s pE
1.2 SEREHRE T M ISR R i $ B B PR 1 43 47

T A S KR ) 4 BL2 XS R Gk
18] 53 A B LB o3 3 428 T A2 A 1) ) L, R e B AU
Bl 2R, B G RUsR R, %300 /5 1.5 MW
B DFIG, XU 3 KGR 10 m /556G, .G, i & 1>
900 MW [ JCHL T, Y TC & 1 I S 0l i o8 1 4
L, A1 L, 43 51 >~ 280 MW F1 1280 MW # 15 € A T i1
far s C, A1 C,oN JC UM S

DFIG; 2
WA 5
G, % C,

B2 4 2XKBRFER

Fig.2 Model of 4-machine and 2-area power system
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Fig.3 Change of DFIG parameters under short circuit

fault using conventional additional frequency control
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Fig.4 Schematic diagram of improved

additional frequency control
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Fig.5 Implementation process of improved

proportional control algorithm
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Fig.6 Change of parameters under three

control modes when short circuit fault occurs
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Inertia and damping characteristics of DFIG and improved
additional frequency control strategy
LEI Tianxiang]‘z,LU Fangcheng]‘z,LIU Jiaomin',ZHANG Lei*,ZHOU Ti*,BAO Xin’®
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Baoding 071003, China;
2. Hebei Provincial Key Laboratory of Power Transmission Equipment Security Defence,
North China Electric Power University,, Baoding 071003, China;
3. China Huadian Engineering Co.,Ltd.,Beijing 100160, China;
4. China Huadian Hong Kong Company Limited,Beijing 100031, China)

Abstract: Large-scale wind farms are centrally connected to the grid and sent to the load center through
high-voltage transmission lines. When the short circuit fault occurs at transmission line,there will be short-
term excess power at the sending end. When the fault-removed line resumes normal operation, the power
demand of the system for the sending end increases instantaneously. It is found that the existing additional
frequency control strategy based on virtual inertial control and droop control for DFIG (Doubly-Fed Induc-
tion Generator) has significant control effects on frequency fluctuation caused by load abrupt change,but it
has limitations in the control of frequency fluctuation caused by the entire process from the short circuit
fault occurrence of the transmission line to its removal. For that,an improved additional frequency control
strategy for wind turbines participating in system frequency regulation is proposed. The parameters in the
conventional additional frequency control for DFIGs are corrected according to the variation law of the system
frequency,so that DFIG can maintain effective inertia damping characteristic during the whole process from
the occurrence of short circuit fault in the transmission line to its removal, and adjust the output rapidly
with the change of the system frequency to improve the dynamic characteristics of the system frequency.
Finally,a four-machine two-region model is built in MATLAB / Simulink for simulation analysis. The results
show that the proposed control strategy can effectively reduce the frequency fluctuation amplitude of DFIG,
and the frequency modulation effect is significantly improved.
Key words: DFIG; short circuit fault; frequency modulation; variable power tracking control; improved addi-

tional frequency control



