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Abstract

We developed a prototype power supply for the SuperKEKB final focus superconducting magnets. Typical aiming
specifications of the power supply are as follows: rated output is DC 2 kA-10 V; current setting resolution < 0.1 ppm;
current stability < 2 ppm/8 hrs.; temperature coefficient < 0.01 ppm/deg.; current ripple < 1 ppm, where the assumed
magnet inductance and cable resistance are 0.88-13.28 mH and 5 mQ. High power tests were performed, and expected

results were obtained.
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Figure 1: Prototype power supply.
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Figure 2: Measured impedance of a dummy load for
normal mode (upper) and common mode (lower).
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Figure 3: Measured impedance of a QCILP for normal
mode (upper) and common mode (lower).
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Figure 4: Test result of a current stability (upper). The output current is measured by DCCT durmg 8 hours. Input AC

voltage and ambient temperature is also measured.
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Table 1: Test Results of Normal Mode Current Ripple

Voltage Current Current
Frequency i li ripple for ripple for
(Hz) (nggnm) dummy load  QCILP
(ppm(rms))  (ppm(rms))
60 -68.22 2.77 0.75
180 -60.07 2.36 0.55
300 -64.18 0.88 0.24
420 -61.91 0.8 0.22
540 -66.85 0.38 0.09
660 -61.08 0.63 0.16
780 -54.83 1.07 0.28
900 -63.66 0.35 0.08
1140 -50.54 1.35 0.3
1500 -45.28 1.82 0.45
1860 -43.91 1.77 0.4
2100 -51.14 0.63 0.15
2220 -51.04 0.64 0.14
2340 -57.03 0.31 0.07
2460 -54.18 0.41 0.09
2580 -59.08 0.22 0.05
2700 -58.04 0.24 0.05
19125 -40.8 0.46 0.09
38125 -38.55 0.39 0.06
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Figure 5: Quench protection test result.
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