
Changes of SPS extraction interlock strategy 

for TED beam stoppers with LIU beams
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Introduction (1)
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o TED: transfer line beam stopper

• Designed to absorb ultimate beam

• In air

o Two TEDs per 3 km LHC transfer line. 

• One shortly after the SPS extraction point. One close to the LHC injection point.

Cu-Be

Insert

(C17200)

Cu-OFEAl (6082 T6)Graphite (R7500)

4.3 m TED connected to Y-chamber. Can be moved into beam.



Introduction (2)
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o With the TEDs part of the line only can be studied without the downstream 
part necessarily available 

o Interlocking philosophy: If a TED is in beam the interlocks of the downstream 
equipment are ignored.

o If TEDs are moving, extraction is never permitted. Only if in or out

o This is true for any intensity to be extracted from the SPS

LSS6/TT60 TI 2 LHC injection LHC SPS

T
E

D
 T

T
6

0

T
E

D
 T

I2

T
D

I 
IR

2

MKE MKI

IR2 BEAM1

SPS

LH
C

 

BE
A

M
1

	

Extraction kicker Injection kicker



Proposed interlocking change

o The current TED design cannot withstand more than 144 LIU intensity 
bunches.

• Graphite goes beyond service stress

o Proposal:

• Keep current design

• Limit intensity to max. 144 LIU bunches to be extracted from the SPS with TEDs 
in the line 
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Proposed implementation

o New Safe Machine Parameter Flag in the SPS: SPS TED BEAM FLAG A and B

• SPS_TBF

o The new flag is taken into account in the user permit of the TEDs, where it is checked whether 
it is moving or not.

• The logic will be completed to take into account the SPS_TBF as follows:

User Permit = TRUE when ( (TED_IN  SPS_TBF=TRUE)  TED_OUT )

else User Permit = FALSE

o The affected BICs

- input 1 of the slave BIC TT60B (in BA6) for Extraction 1

- input 1 of the slave BIC TT40B (in BA4) for Extraction 2

- input 1 of the slave BIC TI2D (in SR2) for Extraction 1

- input 1 of the slave BIC TI8D (in SR8) for Extraction 2
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