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Abstract

Two types of bipolar power supplies for pulsed steering magnets were developed. Current feedback circuit using power
operational amplifier, which realize easy expansion of output current by parallel connection, was adopted for both power
supplies. Details of the circuit, specification and evaluation results are described along with circuit operating principle.
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Figure 1: Power supply system for pulsed magnets. In ad-
dition to pulsed power supply, control system, interlock
system, DC power supplies for charging capacitors of the
pulsed power supplies are shown. Each unit feeds 8 ch
pulsed magnets. Bipolar power supplies for pulsed steering
magnets are indicated by red rectangles.
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Figure 2: Type TB-090 Bipolar power supply for pulsed
steering magnet.

Figure 3: Type TB- 250 Bipolar power supply for pulsed

steering magnet.
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Figure 4: Simplified circuit diagram of current feedback
circuit using power operational amplifier.
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Table 1: Specifications of the Power Supplies

Type TB-090 TB-250
Installed year 2017 2021
Installed number of ch 42 31
Power opamp PA12 (Apex) PA0O4 (Apex)
Number of amps per ch 1 4
Supply voltage +40V +95V
Output current +10 A +20 A

Feedback resister
Current monitor

output voltage at max. output current

1 © (Caddock, MP825)

1 Q (Caddock, MP825)

40 V (supply voltage)
-10 V (feedback resister)

0.2 © per amp (Caddock, MP9100)
DCCT (Danisense, DP50IP-B)
95 V (supply voltage)

-1 V (feedback resister)

-10 V (monitor resister)

-5 V (opamp output swing)

-7.5 (opamp output swing)

=15V =865V
Typical load inductance 3 mH 12 mH
LNTWVWD,

ACl100V > fan

DC power supply (+)

power circuit

Y VY

DC power supply (-)

To ADC (——i current monitor |«

from DAC — input buffer

Y
output terminal

Figure 5: Block diagram of the power supply unit with in-
put and output connection.
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Figure 6: Output voltage (top), total current (middle) and
each amplifier current (bottom) waveform of TB-250. A
magnet of 10 mH was connected as a load. Output current
was set at 20 A.
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Figure 7: Trend graph of output current monitored by the
internal DCCT for 47961 pulses.
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Figure 8: Histogram of the data shown in Fig. 7. Bin width
is 200 pA.
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Table 2: Several Statistical Information of the Data Shown
in Fig. 7

Mean 10.000 281 A
Std. 641 uA (16 ppm for £20 A full scale)
Minimum 9.998 000 A
Maximum 10.002 800 A
Entry 47961
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