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1. INTRODUCTION 

In the frame of the LIU-PSB upgrade project keeping the present length of a basic 

period of 1.2 s is the baseline scenario. However, it is also judicious to design all new 

equipment such that it is compatible with 900ms operation if ever this operation mode 

should be envisaged in the future. This document shall answer, equipment by 

equipment, the following questions: 

• Which equipment is limiting the cycling rate to 1.2s (old or new equipment)? 

• What is the additional cost if new equipment would have to be compatible with 

900 ms instead of 1.2 s? 

• How much would remain to be invested for upgrading old equipment for 900 

ms cycling? 

• Are we only considering 900 ms cycling for all users, or is there a possibility to 

cycle at 900 ms for LHC only? Is there a significant different in cost? 

 

1.1 [LEVEL 2 TITLE] 

1.1.1 [LEVEL 3 TITLE] 

1.1.1.1 [LEVEL 4 TITLE] 

[Body of the document] [Footnote call]1 

● [Bullet list] 

● [cont’d] 

1. [No. list] 

2. [cont’d] 

– [Bullet sub-list] 

– [cont’d] 

 

Figure 1 — [Caption of the figure] 

                                           
1  [Foot note] 
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Table 1 — [Caption of the table] 

    

    

    

    

 

2. Magnets [Newborough] 

 

2.1 Equipment limiting the cycling rate (old and new) 

xxx 

2.2 Modifications needed to make existing equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

2.3 Modifications needed to make new equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

2.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 
workload and cost 

xxx 

2.4.1 [LEVEL 3 TITLE] 

2.4.1.1 [LEVEL 4 TITLE] 

3. RF System [Findlay, Paoluzzi, et al] 

 

3.1 Equipment limiting the cycling rate (old and new) 

xxx 

3.2 Modifications needed to make existing equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

3.3 Modifications needed to make new equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

3.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 
workload and cost 

xxx 
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3.4.1 [LEVEL 3 TITLE] 

3.4.1.1 [LEVEL 4 TITLE] 

 

4. Power Converters [Pittet, Nisbet] 

 

4.1 Equipment limiting the cycling rate (old and new) 

xxx 

4.2 Modifications needed to make existing equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

4.3 Modifications needed to make new equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

4.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 

workload and cost 

xxx 

4.4.1 [LEVEL 3 TITLE] 

4.4.1.1 [LEVEL 4 TITLE] 

 

5. Beam Instrumentation [Tan] 

There may be no impact, in this case skip this section 

 

5.1 Equipment limiting the cycling rate (old and new) 

xxx 

5.2 Modifications needed to make existing equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

5.3 Modifications needed to make new equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

5.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 
workload and cost 

Xxx 

6. Beam Intercepting Devices [Aberle et al] 

There may be no impact, in this case skip this section 
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6.1 Equipment limiting the cycling rate (old and new) 

xxx 

6.2 Modifications needed to make existing equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

6.3 Modifications needed to make new equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

6.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 

workload and cost 

xxx 

6.4.1 [LEVEL 3 TITLE] 

6.4.1.1 [LEVEL 4 TITLE] 

 

7. Injection Equipment [Weterings et al] 

 

7.1 Equipment limiting the cycling rate (old and new) 

xxx 

7.2 Modifications needed to make existing equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

7.3 Modifications needed to make new equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

7.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 
workload and cost 

xxx 

7.4.1 [LEVEL 3 TITLE] 

7.4.1.1 [LEVEL 4 TITLE] 

8. Extraction Equipment and PS Transfer Line [Borburgh et al] 

 

8.1 Equipment limiting the cycling rate (old and new) 

xxx 
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8.2 Modifications needed to make existing equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

8.3 Modifications needed to make new equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

8.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 

workload and cost 

xxx 

8.4.1 [LEVEL 3 TITLE] 

8.4.1.1 [LEVEL 4 TITLE] 

9. Controls, Timings [Jensen] 

 

9.1 Equipment limiting the cycling rate (old and new) 

xxx 

9.2 Modifications needed to make existing equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

9.3 Modifications needed to make new equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

9.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 

workload and cost 

xxx 

9.4.1 [LEVEL 3 TITLE] 

9.4.1.1 [LEVEL 4 TITLE] 

10. Electrical Systems [Bozzini,Olek] 

In case there is increased need for electrical power; if not, skip this section. 

 

10.1 Equipment limiting the cycling rate (old and new) 

xxx 

10.2 Modifications needed to make existing equipment compatible with 900 

ms operation and associated additional cost 

xxx 
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10.3 Modifications needed to make new equipment compatible with 900 ms 
operation and associated additional cost 

xxx 

10.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 

workload and cost 

xxx 

10.4.1 [LEVEL 3 TITLE] 

10.4.1.1 [LEVEL 4 TITLE] 

11. Cooling and Ventilation [Nonis] 

In case there is increased need for cooling; if not, skip this section. 

 

11.1 Equipment limiting the cycling rate (old and new) 

xxx 

11.2 Modifications needed to make existing equipment compatible with 900 

ms operation and associated additional cost 

xxx 

11.3 Modifications needed to make new equipment compatible with 900 ms 

operation and associated additional cost 

xxx 

11.4 900 ms for all cycles vs. 900 ms for LHC cycles only: difference in 
workload and cost 

xxx 

11.4.1 [LEVEL 3 TITLE] 

11.4.1.1 [LEVEL 4 TITLE] 

12. Interlocks [Puzzio] 

In There will be no impact for the Beam Interlock System: 

• The BIS is far faster than the cycle rate and will not limiting it to 1.2s. 

In the other hand, the User Systems (connected to the BIS) have to take care of 

synchronization. 

 

There will be no impact for the Warm Magnet Interlock System.  

• The protection of the magnets from overheating by switching off the power 

converter is inherently independent of the cycle rate. 
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In both cases, the Interlock systems are brand new; neither new equipment nor 

upgrading will be needed.  

13. Cost Summary [Hanke] 
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