Recover from LHC Magnet Quench Use Case
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DESCRIPTION

PURPOSE
Study :

· flow of information and roles of the different systems and actors involved during a quench recovery procedure

ASSUMPTIONS & SIMPLIFICATIONS
Beams is lost, quench has occurred and has been diagnosed

ACTORS
LHC Operator, Cryogenics operator

USES 
N.A

TYPICAL COURSE OF EVENTS

Use case starts when :

[1] An operator wants to recover from the quench of one or several LHC magnets

[2] Cryogenics system starts his own recovery process aimed at cooling down the quenched magnets to 1.8 K. This process is monitored by cryogenics specialists using the cryogenics proprietary control system.

This procedure, depending on the energy released in the cryogenics system, may take between 2 and 6 hours

[3] LHC operator is at any point in time informed about the evolution of the cryogenics recovery procedure and has for example information about temperature profiles in the LHC cells concerned with the quench

[4] When cryogenics conditions have been restored, the LHC cryogenics system raises a “Power Permit”   (see notes)

[5] the operator (or specialist ?) checks that the Magnet Protection System is OK : TBD with R.Denz

[6] Magnets re-cycling starts now (2 cycles = ~ 2 hours) : TBD with L.Bottura

[7] …

Use case ends when LHC is operational for next injection

ADDITIONAL INFORMATION

NOTES – OPEN ISSUES


2.  Related LHC Control System Requirements

LHC CRYOGENICS CONTROL SYSTEM

 
This system will provide a mechanism by which process views can be displayed in the LHC control room in order to follow the Cryogenics recovery procedure and temperature profiles in the quenched magnets (X-Windows or http protocol)

LHC INTERLOCK MANAGEMENT SYSTEM
The “Power Permit” signal set by the cryogenics system has to be processed by a non-critical software interlock management mechanism of the LHC control system. This signal means that, from the cryogenics point of view (only), powering of the magnets can take place. Other inputs will be needed from other systems before powering can take place.

3. Sequence Diagram
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