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A Method of Surge Voltage Suppression for

Large Capacity Three-phase to Single-phase Matrix Converter
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This paper discusses a method of surge voltage suppression in order to design large capacity three-phase to

single-phase matrix converter which is used in the AC-DC converter. In order to reduce the surge voltage, a laminated

bus bar which is constructed by conductors and isolations to achieve the lowest stray inductance is designed based on

the follow chart. Moreover, a snubber circuit which connects a capacitor with a switching device in parallel is evaluated

by switching test. As a result, the maximum stray inductance is 59 nH in simulation. In addition, the relationship

between snubber capacitance and surge voltage is derived, and the design method of snubber capacitance is proposed.
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Fig. 2. AC-DC converter with matrix converter.
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Table 1. Specification of the system.

Tiem Symbol Valu

voltage V; 200V(=10%)

frequency f 50 or 60Hz

Input power factor CcosQ >0.95
current THD THD; <5%
ripple voltage v, 28.2V
voltage v 500V
Load Dower P, S0KW
Switching frequency £ 10kHz

Table 2. Selected components for the system.

Part Symbol Qa\l/callxll]zged model number of device M?g{g;}’m
MITSUBISHI 1200V
IGBT “CM400C1Y-24S” 350A
Heat sink MERSEN
“MF250T13A80AF32D”
SUNON
Fan “PMD1204PPB1-A” 26.5¢cfm
Input filter Cornell-Dubilier
capacitor | & 160pF “944U161K801ABM” 230V
Input filter [, - 10uH STS induktivitacten 350A
reactor
Protection _ R IXYS 1200V
diode "DSEI2X30-12B” 28A
Protection EPCOS
capacitor | & 22yF “B3265688225J561” 850V
Protection Ry 47kQ TE Connectivity " YP1047KJ™ | 825V 10W
resister R, 10kQ Arcol "THS100 10K J 1900V 100

>

(¢) Maximum inductance loop

Fig. 4. LBB for the matrix converter.

Table 3. Simulation result of inductance of LBB1.

Loop number T [ 11 oI J I\ V] VI
Capaciter Cy(A-B) C(C-D) Cy(E-F)
Switching | Sp (1-2) | Sm (3-4) [ Sep (5-6) | San (7-8) [Syp (9-10)[ Sin' (11-12)

device [ "(5.6)[s,, (7-8)[Sy (9-10)] 8w (11-12) [ S, (1-2)| S. (3-4)
Inductance 55nH 51nH 56nH 53nH 59nH 53nH

A4 1°C]
14

Fig. 5. Temperature rise 47 of the LBB1.
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Fig.6. Examination circuit for evaluating snubber.

Table 4. Examination condition for evaluating snubber.

Ttem [ Symbol [ Valu
Circuit parameter
Input voltage Vie 200V,
Gate voltage v =[5V
Gate resister R, 24Q
Load reactor L 1.2mH
Load resister R, 10Q
Duty d 50%
Switching frequency JA 10kHz
IGBT: Fuji “2MBI150U2A-060
Maximum voltage Ve 600V
Maximum current Ic 150A
Parasitic capacitance Cer 4.21nF
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Fig. 7. Experimental result of evaluating snubber.
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