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Summary:
This review was mainly focused on the mechanical part of the DTL Faraday Cups, but also covered status of readout and controls. While the mechanical beamline component must be customized to each location in the machine, the intent is that the readout system should be identical, and it has therefore been at least partially covered in previous reviews (e.g. for MEBT FC).

Answers to charge questions:

1. Are the requirements and interfaces properly understood and documented?
Yes, but see comments.

2. Is the scope of the system and each component well defined?
Yes

3. Is the conceptual design likely to fulfil all requirements and respect all interfaces, and is it mature enough to begin detailed design?
Yes (but see comments, e.g. on geometry)

4. Is the interface with ICS well understood and functionality well covered? Is the
control integration of the system properly addressed?
Yes, but see comments

5. Is the planning appropriate and consistent with the overall ESS plans and milestones? Are the key interface milestones with ICS properly identified?
Not much was presented on this 

6. Is there an acquisition strategy for major procurements appropriate for this design
stage, and is the lead time for procurements and contracts properly accounted for in
the planning?
Yes. Lead time seems OK for mechanical parts

7. Is the verification strategy appropriate for this stage of the project?
Not much presented on this (but not much expected at this point)

8. Have potential safety hazards been properly identified and considered in the design
choices? If required, is there a mitigation plan?
nothing presented. (consider e.g. use for radiation safety)

9. Have reliability aspects been considered in the design choices at a level appropriate for this stage of design?
not much presented 

10. Have the project risks and opportunities been properly identified and their impact
considered in the conceptual design? If required, is there a mitigation plan?
possibility for increased scope (if safety function)
limits of destruction have been identified.

11. Were any other issues identified during the review?
see comments.



Observations and Comments
· System includes readout of flow switch and temperature with interface to MPS
· Struck KU is used for readout. The same board and FPGA framework is the baseline for the BCM, so implementing differential current capability between these systems should be straightforward.
· Spark arrestor protects the RTM.
· All 4 faraday cups to be read out by one MTCA system. This means that the LEBT system can support the remaining devices without a hardware change.
· Should FC be required to passively shut down the machine in the case of elevated duty factor beam? This is not currently in the requirements.
· In general: list all simulations and analysis tasks that are required and assign to the available resources. Elena and Tommy may be able to help with radiation calculations

· Cooling water was stated to follow central standards, but there does not appear to be any formal documentation of these (in terms of temperature, pressure drop, purity, …).
· Local protection of the FC is in the scope of the Faraday Cup System (BI). WP16 provides temperature and flow signals for interlock. 
· Faraday Cups are spring loaded, and will retract if e.g. air pressure is lost. 
· MPS foresees to block motion of movable devices, but no detailed implementation in place for Faraday Cups.  Note that cutting power won’t work on pneumatic actuators. 
· Commissioning beam current limits set by unshielded DTL2 device. Seems strange. Should be verified.
· DTL4 Faraday Cup will not work for DTL1 energy beam. It will not measure current, and may overheat with slow tuning (but works with pilot). Machine protection strategy may need to be adapted to this
· There is no standard solution enforced or foreseen for EtherCat master. Any CPU running linux would be used. Would standardization simplify maintenance? 
· Lead time for the mechanical beam line component is estimated to 6 months, based on experience. 


Recommendations
· Add interface to FBIS.
· Add differential current measurement between DTL2 FC and upstream BCM in documentation (including MPS).
· Check on L4 beam energy requirements - add or update if needed
· Assure that FC travel allows clearance for other devices in the future (like wire scanners)
· Analyse power limits with smaller emittance (like 80% of nominal) and possibly mismatch.
· Include final materials (like alumina, etc.) with impurities in activation calculations
· Assure that Ethercat I/O is synchronised and timestamped with the MRF timing system
· Deploy local protection features on LEBT FC to gain operational experience
· Assure that there is agreement within ICS on software for interlocks. For example, it appears that things like comparing temperature against a threshold could easily be implemented in software.

· There was some uncertainty on the origin of the FC diameter specification. Should be checked.
· The central water cooling specifications should be documented formally.
· There appears to be some inconsistency between time resolution and analog bandwidth in L4 requirements (11MHz, vs 300kHz). Should be revisited. 
· Clarify who is in charge of which simulations for the shielding document for warm linac commissioning.  
· Verify if devices need to be designed to be fail safe, i.e. ensure passive shutdown of machine when burnt through. 
· Assuming CDR will be held before procurement, consider if another review after vendor final design is required, since the outsourcing will be built to spec rather than build to print. 
· Clarify how the MPS motion blocking function will be implemented. 
· Remember CE marking/declaration of conformity in the procurement. 



