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Purposes\

e Study the feasibility of a three-phase diode rectifier operating at cryogenic temperature.
e Electrical characterization of power diodes at cryogenic temperature.
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Requirements : lead
e AC voltage [L-L RMS] : 800V a) Topology #T1 WS b) Topology #T2
e Operating frequency : 50 Hz
* Nominal power : 100 kW Figure 1: AC/DC power supply system topologies
Diode characterization | Models \ Results
e Power diodes have different electrical Thermal model Diode rectifier losses and efﬁciency
proprieties at room and cryogenic . - _
temperatures e The losses of the diode rectifier are reduced by 26% at cryogenic temperature.
e Some diode technologies are more suitable e The efficiency of the diode rectifier is only improved by 0.07%.
for operation at cryogenic temperature.
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Fig.1. Measured diode current-voltage curve Lg o . 1 a) The cooling is "free . ) The cooling is produced by a machine
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Fig.5. Comparison of the losses for each topology
Table 1. Measured diode parameters at Table 2. Current leads parameters
room and cryogenic temperatures Symbol Parameter Topology #T1 Topology #T2 Heat sink sizing Table 3. Heatsink sizing
R Number 2DC IAC '
Symbol Parameter Temperature BYT60-400 APT2X101_100 on and Type ool Darametor Toool = —— =
D120)_E Iauis RMS current 98 A 80 A Symbo OpCTOeY OpOToeY
. On-state 77K 10.8 mQ 4.1 mQ Qe min tHﬁjtcfy%"SVtg‘t) 5.26 W 429 W Rua ~onermal 0.22 K/W 1.20 K/W
°n resistance ~293 K 8.7 mQ 6.0 mQ L Length 10 em 10 cm Hiength Length 0.18 m 0.07m
y Threshold 77 K 1.11V 1.17 V Ay Crosssectionalarea 3.1 mm? 2.5 mm?® Vi Volume 450 L 0.42 L
0 Voltage ~293 K 0.82V 1.47V Ry Electrical Resistance  0.55 mQ 0.67 mQ M, Mass 0.120 kg 0.001 kg
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