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Summary:
The focus of this critical design review was the mechanical design of the two DTL Faraday cups and compatibility of the FC design with the design of the DTL intertank modules. The same FCs will also be used during the commissioning as beam stops, this aspect is also considered in the design of these components. The review also included talks on the electronics, motion control, verification and the ICS support. 
The FC design is in a good state and solving the mechanical clashes and interfacing to the DTL intertanks gap size and other category one recommendations would permit the start of procurement.

Answers to the charge questions:
1. Does the design fulfil all requirements and respect all interfaces, and is the design sufficiently mature and level of documentation appropriate to start manufacturing/procurement?
· Yes, but there are clash issues to be resolved (see recommendation)
2. Is the planning appropriate and consistent with the overall ESS plans and milestones?
· Yes, but it is tight (no float), and some studies time might need to be included in the plan
3. Is there an acquisition plan for major procurements, and is the lead time for procurements and contracts properly accounted for in the planning?
· Yes, but see recommendation regarding splitting the procurement
4. Is the verification strategy appropriate?
· Yes
5. Have potential safety hazards been properly identified and considered in the design choices? If required, is there a mitigation plan?
· Yes
6. Have reliability aspects been considered in the design choices?
· Yes, but the final design should consider them
7. Have the project risks and opportunities been properly identified and their impact considered in the design? If required, is there a mitigation plan?
· See recommendations on schedule risk and mitigations
8. Were any other issues identified during the review? If appropriate, have issues raised in the PDR been properly addressed?
· PDR recommendations were addressed, see additional recommendations from this review (including reinstated issues)

 Actions (recommendations)

Based on the material provided to the CDR and the discussions during the CDR, the committee has a set of recommendations which are categorized based on their urgency.

	Action Item
	Category

	To solve the intertank clashes:
· Redesign intertanks for more space
· Intertank 2:  5mm (upstream, opposite of BCM)
· Intertank 4: Increase 12mm, move the flange
· Redesign of the FC2 to fit in the new gap once the redesign is confirmed by INFN
· Retain the design and analysis for FC4
Consider minimizing the longitudinal offset in the redesign
	1

	Confirm with Yong-Joon the impact of the radiation damage in the contact of graphite and copper
	1

	The protection group should call a meeting to discuss the requirement regarding the position in case of failure (stay in place, retract...), as input to clarify how the motion blocking function is to be implemented (brake or no brake)
	1

	Use of BPM-like cable (heliax) instead of RG-58, or enclose the cables in a conduit
	1

	Fast track the design and procurement of the FC2 to meet the commissioning schedule, even if it delays delivery of FC4
	1

	Lock FC in place for the normal conducting linac commissioning period in a safety credited way
	2

	ICS to implement data on demand before the commissioning of the normal conducting linac (after the release of version 2.0)
	2

	Advertise the fact that this is not designed to be a safety credited device
	3

	Look into the activation of the steel shielding and FC with regards to the hands-on maintenance, make sure the data is available
	3

	Document the operating envelope for the FCs (length, emittance, pulse current...)
	3

	Perform the detailed design for the integration of the Faraday Cup in the shielding for the commissioning of the normal conducting linac (see ESS-0136227) and verify that the final design is consistent with the shielding requirements.

	3


*Category definitions:
1. Must be addressed before CDR is considered closed and production starts
2. Must be addressed prior to the TRR
3. Must be addressed at some time during the project

