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A multi-variable approach to mid-ranging control
for unified operation of fast and slow correctors in
fast orbit feedback system
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Advanced Photon Source Upgrade (APS-U) Fast Orbit Feedback (FOFB) system uses 160 fast and 160 slow
corrector magnets to stabilize orbit measured at 560 Beam Position Monitors (BPM). We plan to operate both
fast and slow correctors in a unified feedback algorithm at 22 kHz correction rate. Mid-ranging control is a
proven approach for feedback systems with two manipulated inputs each exerting distinct dynamic effects
to regulate a single output. This method resets the fast input to its chosen DC setpoint and proves benefi-
cial when cost of fast input is more than the slower one. Unified operation of fast and slow correctors is a
fitting application to mid-ranging concept which is well founded for two input one output systems. In this
work, based on the cross-directional nature of the FOFB system we developed a multi-variable approach to
mid-ranging control. It can be applied to FOFB with multiple fast and slow correctors, and multiple BPMs.
Performance of proposed scheme is tested in simulations with APS-U FOFB prototype model in MATLAB.
The feedback loop with fast and slow correctors is stable with mid-ranging algorithm, and the fast corrector
drives effectively tracked setpoints.
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