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Abstract
This paper presents an isolated three-phase AC overvoltage fault detection circuit based on bridge
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uncontrolled rectification. After analyzing the principle of the circuit, the Thevenin equivalent cir-
cuit model of the voltage divider rectifier circuit is established. According to the equivalent circuit
model, the mathematical model of the three-phase AC voltage divider is derived, the first-order
time-domain model is established, and the relevant parameters of the circuit are designed. Finally,
a simulation model is built in PSIM and verified by simulation. The simulation results show that
the circuit can transmit protection signals to DSP under abnormal operating voltage; no fault sig-
nal will be transmitted to DSP under normal operating voltage.
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Figure 1. Topology of isolated three-phase AC overvoltage fault detection circuit based on bridge uncon-
trolled rectification
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Figure 2. Normal pressure working state
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Figure 3. Overvoltage working state
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Figure 4. Phase A voltage is greater than
phase B and phase C voltage
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Figure 5. Phase B voltage is greater than
phase A and phase C voltage

[ 5. B tHELEXTF A #8F0 C fHEE

R
| S|
+ _
Upe() Q) (1)
_ + +
= u3c(t)
R, R, _

Figure 6. Phase C voltage is greater than
phase B and phase A voltage
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Figure 7. Principle diagram of Thevenin’s equivalent cir-
cuit of voltage dividing circuit and bridge rectifier circuit
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Figure 8. Open circuit voltage in three states before voltage division
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Figure 9. Open circuit voltage in three states after voltage division
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Figure 10. Waveform diagram of charging voltage of bridge arm capacitor and actual voltage of
bridge arm capacitor
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Table 1. Performance index of fault detection circuit
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Figure 11. Simulation schematic
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Figure 12. Simulation schematic
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Figure 13. Simulation waveform under abnormal operating voltage
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