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Research on Low Voltage Ride-through Capability of Permanent
Magnet Synchronous Generator Used in Wind Power
Generation Based on SDBR-SCESS
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Abstract: To improve the low voltage ride-through capability of a permanent magnet synchronous generator
(PMSG) grid-connected wind power system, a coordinated control method based on series dynamic braking resistors
(SDBR) and a supercapacitor energy storage system (SCESS) is proposed. When the grid voltage drops, the SDBR
connected in series across the grid will consume part of the unbalanced energy while raising the voltage at the
grid-connected point, and the remaining unbalanced energy will be absorbed by the SCESS connected in parallel to the
DC chain. Simulation results based on MATLAB/SIMULINK show that the SDBR-SCESS coordinated control strategy
can effectively suppress the peak DC chain voltage and raise the voltage at the grid-connected point under fault, reduce
the peak grid-connected current at the moment of fault removal, effectively shorten the recovery time of DC chain
voltage and grid-connected current after fault removal, and improve the low voltage ride-through capability of the
PMSG. Compared with the control based on SDBR or SCESS alone, the SDBR-SCESS coordinated control has a

superior effect.
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Fig. 2 Machine-side converter control system

2 v, i TR s PMSG R 6, I
HE N SEBREEE o, % PMSG & T HLRHE T abe/dg
AP, AR AR do ARAR AR T E FHLUAY d Bhor
B Ao T B SRR SERR AU VR AR L
R PRI e K T i o), o 5o,
M2 Jrd s PTG TR g S E(E iy,
FRRE IG5 1 ez, i PLFE S AN BRI,
TR 2UARARIG AYRE THUR g Bl i uge XET d i, 2
TH dESEEIGBOEN 0, ¥iy 5 i MER
Wk PL ARG, REFIN ARG, SRS
ETHIE d 3o uge BRI ug, Moug dE T
do/abe ARPRASHR , FEAI IS [AI R Bk i SVPWM
(space vector pulse width modulation ) A X H1LAMAZ
T TR, SEBE R Y FR IR ER
1.3 MM aRE 6

TR T IR IR AL o A0 72 gk 118 45 ) E A i
YR R R EE , RIS R . 1
PO s[RI R T SCHR (241 P Bl A58, A
T RFEAEE 3 FiR .

abc

WIS s HL R
Zlgq ugb ugc |
u, |, |u
Sal So| Sc g e ¢
! PWM ! foal T Toc ILI
u o
ga
ugb

3 WMERERES RS

Fig. 3 Grid-side converter control system
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