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Abstract

This article takes the switching device of the inverter in the wind power control system as the re-
search object and conducts characteristic analysis on its open-circuit fault. Firstly, the mathematical
modeling and analysis of the machine-side rectifier in the wind power system are carried out, and
the main control strategies are introduced. Then, based on this, a direct-drive permanent magnet
wind power generation system machine -side inverter MATLAB simulation model is established. The
principle of the open-circuit fault of the power switch of the rectifier is analyzed. Finally, the
open-circuit faults of single and double switches on different bridge arms are simulated respectively,
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and the influence of each type of open-circuit fault on the key parameters of the system is analyzed.
The analysis results show that the open-circuit fault of the inverter in the wind power generation
system has a significant impact on the system and certain measures must be taken to prevent it.
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Figure 1. Structure diagram of permanent magnet direct-drive wind power generation system
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Figure 2. Three-phase bridge PWM rectifier topology structure
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Figure 3. Control block diagram of direct-drive PMSG machine-side rectifier
B 3. B3R PMSG HL M R 21T HIAEE

m

DOI: 10.12677/m0s.2023.123235 2554 e RSE TR


https://doi.org/10.12677/mos.2023.123235

ot 4%

3. BRI XEF RS

IGBT ff: 9%yt a1 B AGL as 1, ARG AR il A 2RI, PO o R A il i A S 19 e I
R AR A S R A, RIS S R 5 R IGBT D3R e A AL T B e B AT B 2 [10]. 1T BL A AH
BRG], b AR AR R AR RN IE AT R A TARIRES AR . T 4 2 B As A A R

ZERHE.
N N
S 7 S1 ]
{ zx]m %K 7K b1
+ +
, —  C__Ude ., |~ C__Udc
4La>0 b 3 - 4;50'3 —
S2 [ ] S2 [ ]
/N D2 ZSTDz
p
1a>0 P La< 0

Figure 4. Structure diagram of the operating state of phase A rectifier bridge arm
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Table 1. Rectifier circuit equation in case of open circuit fault in S1 and S3 simultaneously
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Table 2. Rectifier circuit equation in case of open circuit fault in S1 and S6 simultaneously
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Figure 5. Direct-drive PMSG wind power generation system rectifier Simulink simulation model

& 5. EIRT PMSG M LB ARG

DOI: 10.12677/mo0s.2023.123235


https://doi.org/10.12677/mos.2023.123235

ot &%

P R SLS R gt h EESHAN T R 4 Fis:

Table 4. Simulation model main parameters
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Figure 13. Mechanical torque and generating power under two IGBT failures
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Figure 14. Wind energy utilization when two IGBT faults
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