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Machine Protection System Performance

• On 11 September 2008 already operation with circulating 
beam

• At 22:45:08, the beam 2 was dumped by the beam dumping 
system 

• The dump was caused by a water fault in the DC cables in 
the QD/QF circuit in arc 81

• This event allowed to address the performance of the 
interlock / machine protection systems at a very early state, 
as well as to understand the functionality of the post mortem 
(transient data) recording

Thanks for the help from B.Goddard, J.Uythoven, A.Rijllart, D.Nisbet and others



Beam Dump 561.523 ms 

Water fault 558 ms

Power converter informed 

Powering Interlock System 

Powering Interlock System 

Dump request 561 ms 

dI = 0.03% 

Magnet current  

Data from digital control of the Power Converter   



Data from Powering Interlock System    



11 Sep 2008 22:45:08 (561437)

11 Sep 2008 22:45:08 (561437)

11 Sep 2008 22:45:08 (561617)

11 Sep 2008 22:45:08 (561484)

Data from Beam Interlock System   

Beam Interlock Controller at IP8

received dump request at 561.437 ms 

Beam Interlock Controller at IP6

received dump request

- 50 s later (anti clockwise signal) 

- 180 s later (clockwise signal) 

Beam Dump 561.523 ms
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Comments

• The interlock / MP systems worked as expected

• The beam dump was performed before the magnet current 
changed

• The systems are well synchronised

▪ beam dumping system for the time being with a resolution of better 
than one s

▪ powering interlock system (PLC based) with an error of 1-2 ms

▪ beam interlock system at one s (issues with logging / history buffer)

▪ accuracy and stability of synchronisation still to be adressed

• The tools are available to understand what happened

• The objective is to understand the cause of each beam dump 
as well as the subsequent events

▪ work is ongoing to improve the tools, with of automatic analysis for 
beam dumps


