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Abstract

Flying capacitor circuit topology for magnet power supply at the CERN PS accelerator has developed and operated. It
uses a large-capacity film capacitor for the DC-link capacitor, and performs power compensation by wide changing the
DC-link voltage. However, the flying capacitor has two functions which are holding the DC-link voltage and power
compensation, therefore the voltage variable range of the flying capacitor is restricted and required voltage rating of the

chopper is increased.

This paper proposes a circuit topology for rapid cycling magnets using a power compensation circuit with a capacitive
energy storage. In the proposed power compensation circuit, a chopper circuit with an energy storage capacitor is
connected to the DC-link of the PWM rectifier and chopper circuit. Proposed circuits can reduce energy storage capacitor
and it’s not increasing the voltage rating of chopper circuit compared with the flying capacitor circuit.
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Figure 1: Magnet power supply circuit using a flying
capacitor.
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Figure 2: Waveform of output current, output voltage and
flying capacitor voltage.
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Figure 3: Magnet power supply circuit using a proposed
power compensation circuit.
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Table 1: Parameters for Circuit Simulation

ZEEE [V] 400
EIE A [Hz) 50

M0 U [s] 2

B F— W sinusoidal
KRBT [A] 1200

e/ NEDE [A] 0
BRIAA L H IH A [mH] 120
EATD mQ] 80
B EREEAT 2 EEO 50

Bt 7 A E [mF]
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Figure 4: Simulated results in case of magnet power supply circuit using a proposed power compensation circuit.
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