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Machine Protection during the LHC

Injection Process

The intensities foreseen for injection into the LHC at 450 GeV are over an order of magnitude above the expected equipment damage levels. During the process of extraction from the SPS, transfer through the transfer lines TI2 and TI8, which are each about 2.5km long, and injection into the LHC with the horizontally bending injection septum and the vertically deflecting injection kicker, many failure modes exist which could lead to serious equipment damage in the transfer lines and or the LHC. Sophisticated simulation tools are used to predict the consequences of failure scenarios to define dedicated protection systems like passive absorbers or interlocked surveillance equipment. The injection protection system is discussed in detail. An example for the first high intensity extraction from the SPS with LHC type beam on 25th of October, 2004, where parts of the downstream vacuum pipe with the adjacent magnet were damaged, is used to illustrate the importance of machine protection for the LHC.
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