Purpose: Realization of abnormality diagnosis technology for power electronics equipment utilizing
machine learning that does not require deep specialized knowledge or the addition of many measuring

instruments with the aim of improving the continuity of operation of electric power and mobile equipment.
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Advantages of abnormality diagnosis function + power electronics control 1




1. Using the machine learning method SVM, the diagnosis of abnormalities in DC/DC
converter components is verified by simulation. Four states are identified using output voltage
waveform data with time resolution of 80k~800kHz (5) and voltage resolution of 8~14bit (7).

(1)Verification conditions

Table 2. Other circuit parameters

 Ttnty it watom | it sttt
Gate
Oriver |
Rg 0;7—‘ — Diagnosis by Vce 400V£5%
Vee == sw?—":] output voltage Sw1, Sw2 GaN HEMT GS66516B model
P waveform Rg 20+5%
Lout
Rout 200Q0+5% 1kQ+5%
Figur el '_!_4? Cout H Rout (Load) (Resistance to discharge)
Circuit %% SW frequency-Duty-  80kHz,Duty50% 80kHz, Duty10%
configuration Gate Voltage Vgs=6V Vgs=6V
) The number of data 4000 (Teacher 3200/Examination 800)
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(2) Verification Results (Confusion matrix and reproducibility of the four states)
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Figure 1. confusion matrix and
reproducibility of the four states
(Waveforms of steady state)
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2. Using the machine learning method SVM, the diagnosis of abnormalities in DC/DC converter
components is verified by simulation. We propose a method with high discrimination accuracy
under low detection resolution conditions.

(2) Verification results (Total reproduction rate for

(1) Verification conditions
4 conditions)

@ Simulation circuit: Same as 1.(1)

@Fc?ur conditions to diagnose: Same as 1.(1) 30kHz | 160kHz | 240kHz | 400kHz | 800KH:z
Diagnostic waveform: (12) (2) (3) (5) (10)
Output voltage in transient state 8bit(391mV(*1) | 98.8% | 99.0% | 98.6% | 98.4% | 99.4%
@ Other conditions
9bit(195mV) | 98.9% | 99.4% | 99.3% | 99.3% | 98.1%
|
Vee 400V£5% 10bit(98mV) | 99.3% | 99.5% | 99.6% | 99.4% | 99.0%
SW1, SW2 GaN HEMT GS66516BOEFIL 11bit(49mV) | 99.8% | 99.5% | 99.5% | 99.8% | 99.5%
Rg 2Q+5% 12bit(24mV) | 99.4% | 99.5% | 99.9% | 99.3% | 99.3%
Rout 1kQ£5% (PREIEA) 13bit(12mV) | 99.6% | 99.5% | 99.5% | 99.5% | 99.4%
J-Mz5 80kHz,Duty10% . " n 5 o o
Vas— 1.5V E& 14bit(6mV) | 99.8% | 99.5% | 99.5% | 97.6% | 99.6%
DFREEEO 4000 (24EF3200/5%52800) (*1) Voltage for 1 bit

V0% (*2) Ratio to carrier frequency



