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Study on the oscillation characteristics of doubly-fed wind turbine considering
the variation of operating parameters in microgrid
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Abstract: To study the coupling and oscillation characteristics of power equipment in microgrid, the energy
functions of the wind turbine subsystem, generator and excitation subsystem in the doubly-fed wind turbine are
deduced based on the transient energy flow method taking into account the wind speed and the control strategy of the
unit. Then, the mechanism of the change of the energy consumption of each subsystem is investigated when the wind
speed, the control parameters of the unit and other operational parameters change, and the oscillation characteristics
of the unit are analyzed. Finally, the energy change and power oscillation characteristics of the doubly-fed wind turbine
when the operation parameters change are analyzed by modeling and simulation on PSCAD/EMTDC platform, and the
results are compared with the eigenvalue calculation results to verify the reasonableness of the analysis. At last, the
influence mechanism of wind speed change on the oscillation of doubly-fed wind turbine is obtained.
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Fig.1 Energy flow composition of a doubly-fed wind turbine
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Tab.6 Energy flow power during unit negative damping

By B3 REHLI
P <o ROMT mmrR e
GESIE CLIE e /‘;u'“ SEfRTY ThEipu
Hz F/pu
4.0 44.,19/55.71 5.71 0.0050 0.128 3 0.1432
5.0 44.,19/55.71 5.71 -0.0401 0.1343 0.109 2
6.0 44.05/55.95 5.95 -0.094 4 0.1359 0.0415
7.0 43.71/56.19 6.19 -0.1299 0.1451 0.0152
75 43.71/56.19 6.19 -0.1476 0.156 0 0.008 3
8.0 43.71/56.19 6.19 -0.166 0 0.1615 -0.0055
9.0 43.33/56.67 6.67 -0.2047 0.1779 -0.026 7
10.0 42.86/57.14 7.14 -0.2456 0.1832 -0.062 4
11.0 42.86/57.14 7.14 -0.288 1 01911 -0.097 3
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FIRIIHLT R G AR BE = B RGN oS, R
e, HRGEM 7.5 mis JE/NE] 4.0 mis s, WL H
REERNBIIN, REFIThZFIZWI R, FHEHE—bp%
% 4 XGEFH 7.5 m/s BN % 11.0 m/s B, XU
UL R H RS A FERE R, AETRIIR M IE(E AR
RNAUE, FHJB N GRE B A8 9 IERR JE HFiE 21 m, A
AR5 7 B

Xof WU R ATLZH 3 9 &R Geadk AT i Sk 31, 1531
AT AR A L2 i H AT Thh R it (B 10). 4
KHN 7.0 mis, DhREREGESIRER K, R&IEK
BOIRAS . XU 7.0 mis FRAKEE 4.0 m/s sf, ThaAn
FLIR BN R BREEE IR, $R% MR — 0 K, ik
N, DhZEIEGHE N 5.71 Hz, 24X H 7.0 mis E
FHZ 11.0 mis B, ThEM B RIRG BN, Bk
Ui R RNIRGEL, DIZRYRG I 7.14 Hz.
ERAHTAI R, HHLABL R A, XGE BT, B
Y REE MR
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the unit with negative damping
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Tab.7 Characteristic values of the unit during normal
operation when changing Ki

ikl

Ki [L&=¥ FHIEAE Hz gt
1 -334.564192.61 30.65 0.867
2 -0.4440.812 0.13 0.459
Ki=0.850 00
3 -10.07419.15 3.05 0.465
4 -1.89418.22 2.89 0.103
1 -322.674190.58 30.33 0.861
2 -0.4040.81 0.13 0.443
Ki=0.102 00
3 -3.55483.61 1331 0.037
4 -1.87418.13 4.09 0.348
1 -322.514190.32 30.29 0.861
2 -0.4240.812 0.13 0.459
Ki=0.093 05
3 2.21489.35 14.22 -0.025
4 -9.18422.26 3.54 0.381
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