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Design and parameter setting for multi-band supplementary
damping controller of system integrated DFIG
LI Shenghu'?,ZHANG Aobo'*,XIA Weijian'*, WANG Zhuang'

(1. School of Electrical Engineering and Automation,Hefei University of Technology,Hefei 230009, China;

2. Anhui Province Key Laboratory of Renewable Energy Utilization and Energy Saving,Hefei 230009, China)
Abstract: Aiming at the suppression problem of multiple low-frequency oscillation(LFO) modes in doubly-fed
induction generator(DFIG) integrated system,the design and parameter setting for multi-band supplementary
damping controller(MBSDC) based on DFIG are proposed to improve the damping of multiple LFO modes.
The state matrix of the DFIG integrated system is established. The target LFO modes to be suppressed are
selected based on the eigenvalue analysis, and the MBSDC strategy is designed. Based on the linearized
model of the DFIG-MBSDC system, the analytical expression of the transfer function sensitivity to corre-
sponding suppression bands is derived, which quantifies the relationship between the multi-LFO modes and
the transfer function of the MBSDC,applied for control parameter setting. The eigen-sensitivity analysis and
time-domain simulative results show that the proposed DFIG-MBSDC can effectively suppress multi-LFO
modes in the DFIG system. The control parameters are adjusted based on the transfer function sensitivity
to improve the suppression effect for multi-LFO modes.

Key words:DFIG;wind power system;low frequency oscillation;multi-band supplementary damping controller;

transfer function sensitivity
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# Cl HjBjE SDC *f LFO &\ S
Table C1 Influence of single-band SDC on LFO modes

5N 4 f/Hz Bk
40/41 0.0324 1.2394 SGy
42/43 0.020 2 1.2129 SGupg
44/45 0.0324 11611 SGag
48/49 0.023 6 1.0651 SGs
50/51 0.0197 0.974 2 SGas
52/53 0.029 7 09291 SG3/4
54/55 0.0385 0.9075 SGuss
56/57 0.024 0 0.829 2 SGs/s

58/59 0.046 6 0.8407 SGy
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Fig.C2 Influence of damping control on torsional oscillation
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Table C2 Transfer function sensitivities of LFO modes to control bands

BE

040G, 0A0G; 0A0G3 0A0G,

41/42
43/44
45/46
53/54

5.58x10+i9.5%10°  2.31x10*+i1.005x10° -1.26x10*+i8.69x10* -0.75x10"*+i8.20<10™
359x10*+i7.7x10°  8.39x10"+i1.19x10*  7.05x10*+i3.27x10"  6.74x10* +i7.93x10™
1.12x10* +i110® 1.15x10%+i9.3x10°  5.184x107+i8.47x10*  1.35x10™+i8.44x10™
250x10*+i1.64x10"  2.38x107+i1.32x10*  2.18x107+i9.8x10"  1.74x10"+i1.07x10"

R CIEBRBMESHTILE
Table C3 Variation of transfer function and parameters

G'(4) AG(a) Aa
-0.307-i2.447 -12.09-i7.48 0.074
1.084-i8.825 2.95-i23.16 0.056
2.897-i19.273 23.20+i15.88 -0.064
5.275-i21.112 -28.91+i0.284 0.059
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Table C4 Evaluation index under different simulation cases

019 5.9 56
ISE t/s ISE t/s ISE t/s

i B

MBSDC J: 4 if 0.653 >20 0.446 >20 17586 12.87

#®ER 0628 1595 0391  18.05 17.258 11.26

75 N
#Ef5 0608 12,77 0382 1568 17.081 10.91
#EW 0640 1587 0427 1745 17.413 1154
Wk 2 -
#WESG 0631 1335 0414 1523 17.323 1107




	202307010.pdf
	附录

