PEPPo Commissioning Readiness Review

Review Panel: H. Areti, M. Bevins, D. Higinbotham, K. Mahoney, K. Welch

The Director of Operations has charged the panel to review the readiness of PEPPo beam line’s readiness for commissioning.  The focus is to be on machine and personnel protection and commission plan.

The panel viewed this charge in two respects. One, to evaluate whether the commissioning of PEPPo has a potential to adversely affect the nuclear physics program and two, to evaluate whether the commissioning plan has identified and adequately mitigated or plans to mitigate harm to personnel and machine.

The committee commends the PEPPo team for providing material well in advance of the review and for very informative presentations.

At the outset, the panel recommends that PEPPo experiment be treated just like any physics experiments in the halls. This means that PEPPo documentation should follow the guidelines provided for the experimental halls and should have documents controlling the Conduct of Operations (COO), Experiment Safety Assessment Document (ESAD) and Radiation Safety Assessment Document (RSAD) with appropriate signatures and distribution.

Finding (Fast Valves)

During the presentation, it was not clear whether the cryomodules are protected by fast valves in case of vacuum breach in the PEPPo beam line. There was some doubt as to whether these fast valves protecting SRF components are in place or not.

Recommendation

Verify whether the fast valves protecting SRF components exist or not. If they do not, address the measures to be taken to protect SRF components in case of vacuum breach in the PEPPo beam line. Note that the lack of fast valves can adversely affect the electron gun. Lack of fast valves or equivalent protection is a show stopper. An additional recommendation is to evaluate the Mott and PEPPo beamline valve opening/closing for operations and provide guidelines to the operators. All administrative procedures should be part of the COO.

Finding (Positron Beam line vacuum)

The positron line vacuum valve is not interlocked with the FSD system.   

The loss of vacuum for the positron line is detected by gauges/pumps outside of the positron line.  If the positron line valve is closed, and the P line has poor vacuum, one can open the p-line valve, spoiling the vacuum in the main injector line(s).

Recommendation

Consider FSD interlock for poor vacuum in the positron beam line

Finding (Vacuum Window)

How rad hard is the epoxy used to fabricating the window? Can the epoxy still hold the vacuum integrity after prolonged exposure to radiation?

Recommendation

This could be tested with a sample window prior to PEPPo commissioning and pressure testing the sample window.  An additional recommendation is to consider a Havar window which can give you a higher safety margin for the same effective thickness 

Finding (Machine Protection)

The PEPPo beamline has more components than the Mott beamline.  Since the beam current could be up to 4 microAmperes, the beamline components should be protected from beam induced damage.

Recommendation

Evaluate the scenarios from beam loss and ensure that appropriate machine protection is either in place or will be added (e.g. BLMs)


Finding (Magnets)

PEPPo beam line contains a magnet that bends the beam (almost a z bend in the vacuum chamber). The field of the magnet can extend to the CEBAF beam line. If the magnet was left on, the field will affect the electron beam during CEBAF operations.

Recommendation

At its highest field setting, determine whether this magnet being on affects CEBAF beam. If it does, provide means of mitigation (engineering control – shielding, interlock with the PEPPo beam line valve or admin control – operational procedure).  

Joe Grames has clarified that the magnet power supplies are indeed Class 2 and potential hazards have been already mitigated.

Finding (Targets and Ladder)

The targets are in vacuum. The thermal bond between any target and the aluminum ladder consists of washers and is likely to be inadequate for heat dissipation and can damage the targets.

Recommendation
Evaluate whether the present design can adequately remove the heat from the targets. If not, consider a good thermal bonding between the targets and the ladder and provide a heat dissipation mechanism whereby the ladder radiates the heat outside the vacuum chamber. Consult with Dave Meekins who has extensive experience in target design. If the beam hits the aluminum ladder, it can damage the ladder. A different ladder design (instead of a solid aluminum plate, a fork like design) may be considered. This redesign may not be necessary provided there are beam loss monitors to protect the PEPPo beamline.


Finding (Radiation)
Present Rapid Access to the injector may need to be evaluated.

Radcon Response from K. Welch

Radcon (K. Welch) will provide an RSAD.  The RSAD will only really need to address two issues. 
(1)  Prompt radiation - no issues in the region of the injector, since normal shielding and segmentation mitigate this.  At the NE stub, Pavel has calculated worst case accident scenario to be 200 mrem/h.  The scenario would be a burn through, somewhere in the transport upstream of the target.  This is well below our limit of 15 rem/h for what we assume would be an instantaneous loss that is shut down quickly.  For normal operating conditions, the levels are inconsequential.  Note: This evaluation assumes the PSS is configured such that beam transport out of the Injector is not possible.  The May PEPPo run requires the North Linac to be in straight-ahead mode, which permits beam operations up to the in-line dump.  

(2) Residual activation - no significant residual activation is expected. However, Radcon will reconfigure rapid access to have a probe near the T1 target (ATLis submitted).  Radcon will monitor for neutrons with the existing probe, and do a spot check for activation at some point after running > 7 MeV.  (Requires PEPPo and Radcon coordinate this activity). Radcon will also provide guidance for disassembling the target assembly. Target disassembly will require a radiation survey. 

Radcon may need to provide a CARM in the NE stub.  A determination will be made after consultation with the Vashek and Pavel. 

Findings (Operational Procedures)

The protection of multiple insertions devices and detectors is completely administrative.It is understood that the present MCC protocols allows only a restricted set of non-operators to manipulate the injector beamline.

Recommendation

There should be clearly written procedures and chains of command. It is recommended to develop operational restrictions (similar to the experiments).



Recommendation (FSD General)

BCM needs a new FSD input assignment.

Verify MPS BLM protection where the positron beam line separates out from the main beam line.

Review FSD masking procedures for commissioning of the beamline and for running the PEPPo as an experiment.

