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Overview: What happened since CDR ?

= Evolution (not revolution) of the DFH design

= Emphasis on:
= Ensuring all concerned technology groups are part of the DFH team
= Reviewing safety aspects of the DFH (including overall cold powering system).
= Intensive integration studies
= 3D and 2D engineering design, including addition of the DFHM version
= Keeping Uppsala University and their industrial partner aware of the progress.

= All progress details are within upcoming DDR presentations
= CDR follow-up
= |Integration
= Functional & tech requirements
= Cables splices & Integration
= Mech design
= Assembly sequence
= Drawing status
= Maintenance & repair
= Safety aspects
= Acceptance tests & QA
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DFH Overview

Current

leads SC link

DFH principal function:
host conductors & splices uniting HTS CL to MgB, SC link
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DFHX

DFHX — 4 series & 1 universal Spare
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DFHM

DFHM — 4 series & 1 universal Spare
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DFHX overview - internals

Safety valve,
rupture disk

Helium pressure
vessel

MLI 210 layers Current leads

MLI 30 layers

MgB2 cable in
shuffling module

ith fill
with filler supports SS Bellows

Helium vessel support

Vacuum vessel

Frame : black steel
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DFH(X) Assembly

(detailed assembly sequence to be presented by R. Betemps)

] 18kA & 7KA CL cluster
- &
JdlsMl-  2kA CL cluster
90m (X) or 130 m (M) : - = 7
. . ‘ 600 A CL cluster (M)
MgB2 in flexible cryostat DFH cryostat
A B C
- Cryostat supply

(can’t be assembled
without link & CL)

- DFH supply - CL supply
- MgB2 cable supply

Spool support on combined
chassis not shown
(design studies on-going)
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DFHX proto to DFH series

+link & CL + DFX proto
FHX Manufacture Proto system test _
oroto L &assembly ™  (clusterF) T String Test  —» Storage
DFH i dPtr.oto.system test. it Manufacture |__ Series systemtest  Installation (8)
series validation's a pre-requisite & assembly (cluster F) or storage (1)
to start series DFH

DFH unit Assemble with | Cluster F HL Installation Storage
SClink + CL cold test String
(building tbd) | (SM18) | (SM18) | (UR gallery) | (building tbd)

DFHX proto 1 v v v .
(proto system test)

DFHX series 4 v v P

DFHM proto 1 v v L,

DFHM series 4 v v =
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Space for DFH assembly with link & CL

Terminal 1
Terminal 2

Corridor
Wc=3m Hc=4m Cryostat, SC Link Cable in cryostat
Wt=3m Ht=4m

IW1=8m
H12>8m

y 3

L1=16m

Temporary
Ws=2 Storage area Lc=120 m

(Un)Loading

port near T1

Meetings with TE dept space manager to discuss needs
- a functional specification is in preparation.

Working sequence for SC-Link of MS

f) Perform dielectric
] < .test ::fi::' cable
g) Perform assembly
] of DFHM at T2
WP6a team have !
developed a P [ peng 0 prforn w2 1
working sequence ' I

Soooling Sc Li i) Install the SC Link
. pooling 5¢ '"! transport frame
for the assembly. E 2\ (including its spool) at
T1 and start winding

the Link at T1

m j) Evacuate the SC link
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Cluster F, SM18 DFH steps toward the tunnel
Proto system test (x1)
Series system tests x9)

HL String Test, SM18
DFHX proto only

UR Gallery
DFHX & DFHM series

Integration advanced

Integration mature
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DFH (& DF) Delivery Dates:

overview of

prototypes and series

Legend

#P - prototype/preseries
#1,2,3,4 - Series units
Rp - UK progress report

Start DFHX proto assembly mid-2021

Proto System Test complete end Q1 2022
Transfer to String Q2 2022

2020 2021 2022 2023 2024 Comments
Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1
OND|J] FMAMI|] AS|IOND|J FMAMI|] ASIOND|J FMAMI|] AS|ON J FM
CL prototypes (MME) #P
DFX delivery (UKL & 2) #P Rp # # #4 Rp
DFHX parts delivery (UU) m\ ‘ #1 ' #2  H#3| #4 Proposed series dates
Proto system assy @cern \J' N/
Proto system test (SM18)
DFHX transfer to String
DFM delivery (UK2) Rp #P /7 N\ #1| #2 |H3  H4 #P 1 year after DFX #P
DFHM parts delivery (UU) (ae] ) #1 #2| #3 |#4 Proposed dates
N/

Feedback from DFHX proto before starting next DFH(X or M)

2020 2021
Q4 Q1 Q2 Q3 Q4 Q1
OND|J] FMAMI|)J] ASIOND|J FM
DFHX parts delivery (UU) #P

Proto system assy @cern
Proto system test (SM18)
DFHX transfer to String




DFHX prototype planning:
Cern/UU/RFR meeting 13/5/2020

Cern constraint — DFHX parts required by July 2021 latest
RFR constraint — require 12 months from contract signature

Planning proposal for DFHX prototype - 12/5/2020 vl

2020 2021 2022 Comments
Activity / Period YYMM RFR| UU (Cern| 56| 7[8|9(10{11(12|1 2 (3 [4[|5[6[7[8[9 (10/11|12(1| 2| 3

Plan P

Final Design/Drawings/Specifications x/
Contract X \
Preparations (Procurement & Manufacturing) | x from UU/RFR|
Manufacturing from UU/RFR|
Documentation X X from UU/RFR]
Release for Delivery X from UU/RFR]
Reception at Cemn
Trial assembly with dummy link & CL X?
Final assembly with preseries link & proto CL | x
Installation on SM18 test bench

Cold test on SM18 test bench*
Disconnect & transfer to HL String Test

>

233 (XX [x

*Validation of DFHX, CL, DFX, MgB2 link - green light for series production
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DFHX prototype documentation planning:

- Short term planning to complete DDR and DEHX 2D dossier

- Despite the solid engagement of all engineers and designer,
the Covid interruption has impacted the availability of
personnel and efficiency of communication.

Cern tasks May-20 Jun-20 Jul-20
20 21 22| 23 24 25 20| 27 28 29 30 31

Func Spec

Safety analysis
DDR (DFH) 0
DDR actions
2D drg (DFHX)
Tech spec
Safety file
Doc release

Sharing drg UU/RFR




....DFH next steps in 2020 & beyond

Get the DFHX proto into production (pius cL and link)

Refine the DFH assembly method
= Document the assembly workflow
= Document the space & infrastructure requirements

Transport studies & trials
= Create functional specification
= Continue design of combined chassis
= Needs of mockups and handling trials

SM18 cold tests

= Cluster F test configuration and interfaces
= String Test DFHX installation studies.

= Intensive period for WP6a !
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Thanks for your attention
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