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/ Introduction \

The Collider-Accelerator Complex (C-AD) at Brookhaven National Lab spans over 2 square
miles and comprises thousands of different elements, and tens of thousands of control
values. Monitoring tolerances for these systems can be challenging. Usually systems self-
report output values, performance data, and on/off status. These reports are delivered to the
Operations staff through specialised software. However, there are some systems that provide
none of this feedback. For example, one concern is the failure of facility systems like Air
Conditioning units that have no connection to the C-AD complex. Catching failures like these
IS a high priority as they can lead to extensive downtime. Hence a machine-learning

Qpproach has been considered. /

Secret Fallures

In this example, an air-conditioning device failed by icing up. The room temperature is
observed to drop rapidly, then rise steadily to alarm levels. By the time alarm limits had been
reached, the system had been in failure for approximately 9 hours, and the technicians had
been gone for 3 hours.

36 5 ; : ‘ ‘ t | ‘ II‘
391 : - e - ||I| |

| '

| ‘ Some faults were observed in the A/C systems at Building 1012A. These lead
28 to temperature anomalies that could be used to test the responsiveness of the
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Training the Autoencoder

Here the test MAE showing
problems long before any are
observed in the alarm system.
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Detecting “secret” faults when they occur, or even predicting them before they
occur Is clearly a high value proposition. We started with sample data from a
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thermometer in the High Bay of Building 1012A of the RHIC Ring,. _ _ :
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