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Abstract

KEKB was the leading electron-positron collider in the world, and concluded its operation in June 2010 to start the
upgrade for SuperKEKB aiming 40 times higher luminosity. SuperKEKB final-focus superconducting magnets system,
which is installed around the interaction region, and consists of 8 superconducting main magnets, 43 superconducting
corrector coils, and 4 superconducting compensation solenoids (ESL, ESR1, ESR2, and ESR3) against a Belle II solenoid
field. Both the compensation solenoids, ESL and ESR1, has a middle tap. A difference is given to the current flowing
through the coils of the two sections divided by the middle tap so that the respective magnetic fields can be finely adjusted.
The developed power supply has not only an ordinary positive and a negative output terminal, but also an middle terminal,
and the terminals are connected to positive pole, negative pole, and middle tap of the compensation solenoids, respectively.
A ground terminal of the power supply, apart from the middle terminal, is connected to the cryostat enclosure of the
superconducting magnets. The current control scheme for this three-output-terminals system of the power supply is

reported.
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Figure 1: Circuit model for the system of a

superconducting magnet power supply with a middle
terminal.

Figure 2: Each current flow supplied by each unit power
supplies.
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Table 1: Specifications of ESL Power Supply

Rated output  DC 410 A-30 V

Measured cable resistance R.=6.5mQ
Measured magnet inductances  Lp =0.98-1.11 H
(Lx strongly depends on current) ~=0.42-140 H
. . Rp=0.81Q

Protection resistances Rn=0120
Current setting resolution <1 ppm
Current stability Sppm/8h

Temperature coefficient ~ 0.25 ppm/degree
Current ripple <5 ppm

Ramping ratio <4 Als
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Figure 3: Current setting value for each unit power supplies.
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Figure 4: Measured inductances of Lp and Ly in the Belle
II solenoid field with the design values. Ferromagnetic core
of Ly is saturated in the low current region, while the
saturation is mitigated by the Belle II field over 350 A
region. Measured value of Lp agrees with the design value,
while Ly is 0.3 H larger than the design value.
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Figure 5: Current control test result.
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Figure 6: Stability test result for 60 hours, where the digital
feedback is disabled.
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Figure 7: Quench protection test result. CHI1: quench
trigger, CH2: Vpg (50 V/div), CH4: Vne (50 V/div), CHS
Pue (50 V/div), CH6: Iy (205 A/div), CH7: Iy (205 A/div),
CHS: Ix (205 A/div), and time range is 1 s/div.
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