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Abstract

Beam position monitors (BPMs) are important to monitor the beam moving steadily. In spite of some data 1s viewed and analysed, a large
fraction of data has never been effectively analyzed 1n accelerator operation. It leads to some useful information not coming to the surface during
the beam position monitor troubleshooting processing.

We will describe 1n this paper our efforts to use clustering analysis techniques to pull out new information from existing beam data. Our focus
has been to look at malfunction of BPMs, associating basic running data that 1s B oscillation of X and Y directions, energy oscillation and doing
predictive analysis. Clustering analysis results showed that 140 BPMs could be classified into normal group and fault group. The abnormal BPMs
could be separated and the potentially damageable BPMs (boundary BPMs) also be detected. Based on the results, the algorithm could locate fault
BPM and 1t could be an effective supplement for data analysis in accelerator physics.

Background

* BPM have occurred all kinds of malfunction. They were
permanently damage of individual probe or corresponding cable,
misaligned (position/angle) probes, high-frequency vibrations,
electronics noise. Meanwhile, the ageing BPMs could result in
poor performance in monitoring beam conditions.

* It 1s essential to find an effective method to detect the faulty BPM
and the potentially damageable BPMs .

* Beam Position Monitor (BPM) system 1s an essential diagnostic
tool 1n storage ring of a light source.

* A typical BPM system consists of the probe (button-type or

stripline-type), electronics (Libra Electronics/Brilliance in SSRF)
and transferring component (cables and such).

Beam experiment

Experiment data Multi-dimensional clustering analysis model
* The experimental data were collected from the BPM turn-by-turn (TBT) ¢ High o and relatively High p are the cluster centers
data under the different beam intensity. * High ¢ and relatively low p 1s abnormal value
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Figure 1: Architecture of data acquisition
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Figure 2: Scatter diagram based on Figure 3: Scatter diagram based on Clustering results
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* Normal BPM belongs to which clusters depending on the beam
intensit

Table 1: Clustering results for all BPMs
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