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INTRODUCTION 

DOUBLE SWITCH FAULTS 

ADVANTAGES 

SEXTUPLE SWITCH FAULTS 
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•Complete fault-tolerance at low speeds up to four 
open-switch faults. 

•Reduced number of additional switches 
compared to other methods. 

•Can work if all switches suffer from open-switch 
fault.  

Item High Speed Low Speed 

Ᵽ▫▪ͅ╪╫╬ 27 27.5 

Ᵽ▫██ͅ╪╫╬ 34.5 42 

╣╪○▌ (N.m) 5 5 

Ў╣►░▬▬■▄ (%) 220 110 

╝►▬□ͅ►▄█  4100 600 

╝►▬□ͅ►▄╪■  3080 597.5 
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Three Phase Current References (A)
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Torque (N.m)

Speed (rpm)
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0.5 0.501 0.5015 0.502 0.5025 0.503 0.5035 0.5040.5005

0.5 0.501 0.5015 0.502 0.5025 0.503 0.5035 0.5040.5005

0.5 0.501 0.5015 0.502 0.5025 0.503 0.5035 0.5040.5005
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•At high speeds, phase ‘b’ is excited (SR+ and TB+ are switched on) during the commutation of phase ‘a’. 
Thus, phase ‘a’ voltage is turned zero as SA- is off. When phase ‘b’ reaches commutation, TA+ is switched 
off.  

•At low speeds, phase ‘b’ voltage is turned positive, during chopping of phase ‘a’ current. Phase a voltage 
to be zero as a soft chopping. Thus, phase a current is almost the same like healthy conditions. 

•The three phases suffer from positive voltage instead of negative during chopping at low speeds and during 
commutation at high speeds which results in high currents.  

•The conduction periods of the three phases are reduced to avoid the current increase. 
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Three Phase Current References (A)
Phase A Phase B Phase C

Torque (N.m)

Speed (rpm)

5
10
15
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10
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3095
3115

0.5 0.501 0.5015 0.502 0.5025 0.503 0.5035 0.5040.5005

0.5 0.501 0.5015 0.502 0.5025 0.503 0.5035 0.5040.5005

0.5 0.501 0.5015 0.502 0.5025 0.503 0.5035 0.5040.5005

t(s)

Three Phase Current References (A)
Phase A Phase B Phase C

Torque (N.m)

Speed (rpm)

5
10
15
20

2
4
6
8

585
590
595
600

0.55 0.555 0.56 0.565 0.57 0.575 0.58 0.585 0.59

0.55 0.555 0.56 0.565 0.57 0.575 0.58 0.585 0.59

0.55 0.555 0.56 0.565 0.57 0.575 0.58 0.585 0.59

t(s)

Item High Speed Low Speed 

Ᵽ▫▪ͅ╪╫╬ 27 24 

Ᵽ▫██ͅ╪ȟ╫ 37 44 

Ᵽ▫██ͅ╬ 42 44 

╣╪○▌ (N.m) 5 5 

Ў╣►░▬▬■▄ (%) 138 40 

╝►▬□ͅ►▄█  4100 600 

╝►▬□ͅ►▄╪■  3754 597.5 

OPERATING PRINCIPAL 

•The proposed method has an additional two 
controlled switches and six thyristors are used.  

•The upper switch SR+ and the three thyristors TA+, 
TB+ and TC+ tolerate the upper switch faults.  

•The lower switch SR- and the three thyristors TA-, 
TB- and TC- tolerate the lower switch faults.  

•This Poster introduces a new fault-tolerant strategy for the asymmetrical half-bridge converter used in 
switched reluctance machine drives.  

•The proposed method can work under multiple open-switch faults by bypassing the faulty part with the 
minimum number of switches.  

•The proposed method characterizes by providing a complete tolerance at low speeds up to four open-
switch faults.  


