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The superconducting magnet test facility at CERN (SM18) has been using the Automatic Quench Analysis (AQA) These HL-LHC magnets demand a high flexibility of the software. The new requirements were that the analysis

software to analyse the quench data during the Large Hadron Collider (LHC) magnet test campaign. This application algorithms should be open, allowing contributions from engineers and physicists with basic programming
was developed using LabVIEW™ in the early 2000’s by the Measurement Test and Analysis section (MTA) at CERN. knowledge, execute automatically a large number of tests, generate reports and be maintainable by the MTA team.
The paper contains the description, present status and future evolutions of the new AQA software that replaces the

LabVIEW " application.

During the last few years, the SM18 has been upgraded for testing the High Luminosity LHC (HL-LHC) magnet

ABSTRACT

prototypes.

AQA makes use of a custom user interface to select the analysis and reporting settings and options. Takes advantage of running within the NI DIAdem® software to display the internal data and graphs.
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Figure 1: Time Range tab of the customize AQA dialog. Figure 2: User interaction interface to verify and modify the absolute maximum value of the magnet voltage.

The High (HF) and Medium (MF)
Frequency data produced by the
DAQ system from the magnet tests

are concatenated.

The file names and paths are
generated to follow the hierarchy

and naming conventions in the

storage server.

Signals are ordered in the TDMS file
using a property defined in the DAQ
signal name

system or using

pattern recognition.

AQA offers the possibility to cut the
signals at the beginning and end to

focus the analysis around the

guench event.

Filters the existing coil voltage

groups that could be selected for
indirect

computing the

measurements during the analysis.

The magnet configuration file is
automatically detected and loaded

into the Data Portal with the use of

data plugins.
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<L The quench detection system The trigger time determines the  This module allows the verification Get the quench time from the High magnetic field values provoke Every magnet coil voltage can
E triggers few milliseconds after. This beginning of the response to of the reaction and functioning of  current extraction and looks for the quenches. The stored energy in independently be analyzed to
module determines the moment protect the magnet against a the quench heaters to spread the best fit function that describes the form of magnetic field has to be compute the indirect
the quench happened. guench. guench along the affected magnet. extraction curve. converted to heat. measurements.
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Figure 3: Report of triggers. Figure 4: Report of quench heaters.

The software module for the automatic report generation is in charge of automatically loading the report the analysis. The user can navigate through the different reporting tabs to examine the results. The report is also

templates. The result is shown on the DIAdem Report panel where each tab summarizes the different aspects of saved as a PDF for future reference.

This new Automatic Quench Analysis (AQA) tool developed in a user friendly language, VBScript, permits to Thanks to the new flexibility and modularity of the tool, as well as the documentation and guidelines for the

analyse series of magnet tests in an automatic or semi-automatic way. The mechanical engineers can easily tune VBScripts, it is now easier to expand the functionalities or modify existing analysis modules when new conditions
the analysis settings by editing the configuration files. are requested. The fact that these adaptations can now be done directly by the mechanical engineers, speeds-up

The new AQA has been the result of the collaboration of two teams, one providing the mechanical engineering the development cycle. This ensures the maintainability of the analysis over the lifetime of the HL-LHC magnets.

expertise and the other, the programming and software development competences. The generated results will be sent to a database to improve the magnet traceability and quality assurance.
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