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   We will soon receive from Berkley the D-Pace H- ion source which will be the ion source for PXIE . Unlike the H- ion sources we have at Fermilab, this ion source does not require cesium. The purpose of this note is to begin discussions of what will need to be done as far as Hydrogen Safety is concerned.
   A layout of the CMTF area where the ion source and LEBT beam line will be located is shown below (Figure 1):
[image: ]
Figure 1: CMTF 
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Figure 2: Close up of LEBT Region
Initially the ion source and LEBT will be in the open i.e. there will not be a cave surrounding it. Later shielding blocks will start to arrive and the cave construction of the first layer would begin (this means the structure will only be 1 block high which is 7.5’). The hydrogen bottle will have a volume of 31 cubic feet. If, from a safety standpoint, it is better to place the bottle outside the CMTF building we can plan for that. In Figure 3 is a conceptual drawing from the sources User Manuel showing the Hydrogen circuit and associated valves and lines. For 15 mA operation which is the maximum current that the source can deliver, the hydrogen gas consumption will be 20 sccm = .000706 scfm (lower current reduces the consumption; at 1 mA operation only 3.5 sccm is needed). The source will operate at 30 kV and will be enclosed within a clear plexiglass shield for personnel protection.
    Thus we have two questions regarding the setups:
    1)  What do we need to do in the short term before the cave is covered ?
   2)  What do we need in the long term?
More specifically:
1)  Will we need a VESDA system at the start of our tests? There is a VESDA system in place at CMTF up above the crane on the ceiling. 
2) Once the cave is enclosed we would need both Hydrogen and fire protection. We do not know if the existing VESDA configuration can be expanded to cover the cave. 
3) If the hydrogen bottle is placed outside CMTF does this make a difference?  
4)  Can instrumentation such as flow switches and pressure transducers be used to mitigate concerns? Or is it better to have the bottle and all tubing and instrumentation in one place so that hydrogen can be sensed more easily?


[image: ]
Figure 3: Example of how to set up the Hydrogen flow circuit( from D-Pace Ion Source Users Manual)

For the short term, with the cave open, can a fan be used to effectively disperse any hydrogen leaking out to the atmosphere? If a detector is needed what actions need to be automatically taken e.g.: does the HV need to get ramped down or a valve closed? Also what signs need to be posted: No Smoking; Danger Flammable Gas; etc?
   Please advise use as how we should proceed regarding hydrogen safety in particular for the near term i.e. for LEBT testing in the next year before the cave is complete. Our time frame is to start assembling the ion source late this calendar year. Please let me know if you have any questions concerning this project.
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