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Introduction

A Compact ERLEERL) is a test facility for the future-GeV ERL project. It is a 1-3
GHz superconductingystemand is operated in CW mode.
A April, 2013, injector commissioning. Oct. 2013, miiac commissioning.
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LLRF (schematic )
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Disturbances in RF system

AMain disturbances: High voltage power supply ripples (300 Hz) + burst
mode beantoading (0.5 mA~1mA, Ins~ 2ms) andMicrophonics(DC ~
500 Hz) [13].
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Disturbance Observer (DOB)

AThe disturb@nces esti mate can
mathematical model of th®ystem (disturbances can be observed)
A DisturbanceObserveiBased control (DOB control) {8].
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DOB ctr | (cont

A The disturbances estimd® can be removed from FF table, thus the distur
signald is rejected.
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DOB ctr | (cont

A The lowpass Q filter is required to keep the D@@htrollerphysically
realizable.
A The combination ofO (i)0(i) can be causal.
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Pl + DOB control

A In practical, the combination ddOB control and PI control is appliedcERL
LLRF system [1].
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Transfer function
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Application of DOB control
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Disturbances in RF system

AMain disturbances: High voltage power supply ripples (300 Hz) + burst
mode beantoading (0.5 mA~1mA, Ins~ 2ms) andMicrophonics(DC ~
500 Hz ).
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Disturbances 1 (HVPS ripples)

AMain disturbances: High voltage power supply ripples (300+2)
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Application 1 (HVPS ripples)

A Disturbances: high voltage power supply ripples (300 Hz ripples).
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The 300 Hz ripples is disappeared
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Disturbances 2 (beam

H{oading)

AMain disturbances:
mode beantoading (0.5 mMA~1mA, Ins~ 2ms
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Application 2 (Beam

H{oading)

A Disturbances: Beasivading (about 1.6nsand 80QuA beam current)
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Disturbances 3 ( Microphonics )

AMain disturbances

500 Hz ).
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Application 3 ( Microphonics )

A DisturbancesMicrophonics(DC ~ 500 Hz) ML 1
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Summary

A Construction of the RBystem @cERL
A Motivation and idea of disturbance control (DOB)

A Successful applicatioof DOB control
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Thank you for your attention
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Back up
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Pl + DOB vs PI
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Pl + DOB vs PI
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Pl + DOB vs PI
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