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ABSTRACT DESIGN AND SIMULATION OF QPS

e Design and analysis of key components of VCB
The VCB structure design mainly consists of the vacuum arc extinguishing chamber, pulse electromagnetic

The paper focuses on the design and optimization of the QPS to meet the 70
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disturbing arc contact structure is introduced to enhance the heat dissipation repulsion mechanism
and current-carrying capacity of the pyro-breaker (PB). Finally, 72 breaking tests A simulation of the closing operation of the repulsion mechanism has been conducted.
were conducted at 70 kA, achieving an interruption response time of <240 ms. e —
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The maximum magnetic flux density reaching 12.0227 T, meeting the operational requirements under high current
pulses. The maximum deformation of the coil is 0.092 mm, and the maximum deformation of the epoxy support

DESIGN AND SIMULATION OF QPS components is 0.053 mm,

e Design and analysis of key components of BPS

The BPS is mainly composed of the contact system, permanent magnet bistable actuator, and
crank-slider drive mechanism. Through the collaborative action of these components, the BPS

meets the high-speed breaking requirements while ensuring compact structure and operational |
reliability. The magnetic flux density
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' - @ The conductor parts consist of main contact, arc contact, upper copper plate, lower copper plate and cylinder
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current lead. Weaknesses exist in the main contact and arc contact. The PB is connected in series in the main loop
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| e Arc contact
A 3D model of the permanent magnet bistable actuator is created using Ansys/Maxwell. —
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RELIABILITY TEST OF QPS

The QPS was tested through 72 circuit breaker interruption experiments under a 70KA. In the experiments, the red

The opening operation of the

The closing operation of the permanent magnet actuator waveform represents the VCB current, the purple waveform represents the total current, the blue waveform

ermanent magnet actuator : .
P g represents the resistance current, and the green waveform represents the resistance voltage.
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The analysis indicates that the strength of the key components meets the allowable stress i
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requirements, and the safety factor is greater than or equal to 1.3, ensuring their reliability and

safety under actual working conditions.
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Interruption test waveform

CONCLUSION

Under 70 kA DC conditions, the system is able to achieve a fast interruption of <240 ms, validating the high

Von Mises stress of Von Mises stress of Von mises stress of the The mises stress of

the gear the turntable connecting rods the beam efficiency and stability of the designed scheme under high current conditions, fully meeting requirements of MCTB

for fast protection and safe operation.
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