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WP8 Listing

first technical contact Furhter contacts
CEA Thibault.Lecrevisse@cea.fr lionel.quettier@cea.fr pierre.vedrine@cea.fr
CERN Amalia.Ballarino@cern.ch Arnaud.Devred@cern.ch Davide.Tommasini@cern.ch
CIEMAT fernando.toral@ciemat.es luis.garcia@ciemat.es concepcion.oliver@ciemat.es javier.munilla@ciemat.es
INFN-Ge riccardo.musenich@ge.infn.it  stefania.farinon@ge.infn.it
INFN-Mi-Lasa lucio.rossi@mi.infn.it ernesto.dematteis@mi.infn.it massimo.sorbi@mi.infn.it marco.statera@mi.infn.it samuele.mariotto@ mi.inf.it
PSI Ciro.Calzolaio@psi.ch Stephane.Sanfilippo@psi.ch
uu Tord.Ekelof@physics.uu.se Roger.Ruber@physics.uu.se Kevin.Pepitone@physics.uu.se
Wigner barna.daniel@wigner.hu novak.martin@wigner.hu facsko.benedek@wigner.hu szendrak.erika@wigner.hu brunner.kristof@wigner.hu
UNIGE Carmine.Senatore@unige.ch
BN michael.gehring@bilfinger.com wolfgang.walter@bilfinger.com
Elytt aitor.echeandia@elytt.com julio.lucas@elytt.com angel.garcia@elytt.com

Scanditronix mikael.vieweg@scxmagnet.se

Absent today

| INFN-LASA
(sorry)! Gabriele.Ceruti@mail.polil
CERN (A.
Ballarino)
CEA (Th.
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IFAST-WP8 (CCT magnets part)
meetings

- Kick off meeting : 29 April 2021
- 2" meeting : 23 June 2021

 Regular meeting each third Tursday of each
MONTH at 9h00.

* (we 1nvite also HITRI+ meeting)
*We are building the work share matrix
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WP8 duration: from M1 to M48 1|
Scope of our WP8

- Here we want to develop technologies supporting
the EU Industry that wish to learn about the
CCT developed by CERN.

*We aim at something useful for advanced
HatronTherapy (SEEIIST)

> 1 HTS CCT preceeded by 1 NbTi of same
dimension as “gauge”

« 2 HTS CCT ideal: need additional effort for budget
(HTS tapes -> CE§ P <~

4 T operative
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Description of work and role of partners

WPS8 - Innovative superconducting magnets [Months: 1-48]

INFN, CERN, CEA, BNG, GSI, ILK, Wigner RCP, UT, IEE, CIEMAT, ELYTT, Scanditronix, UU, PSI

Task 8.1: Coordination and HTS Strategy Group (INFN, CEA, CERN, CIEMAT, PSI, UU, Wigner RCP)

The Task will coordinate work-package activities and organise reviews, collecting the input of Industry, to make sure
that the designs are suitable for practical fabrication and that the demonstrators can be extrapolated to real full-size
magnets, for ion therapy and/or synchrotrons for HEP or Nuclear Physics. It will maintain a close liaison with other

possible EC projects having synergies with this WP and make an inventorv of possible future accelerator projects that
may need 11TS maga=ts ard eadlzs, 1ke FICC, Fadll up zra fe, CEFN D3 eld targets bzamlmes, beani lines 2 other EU
laboratories, etc.

1A permanent Eurc pa Suawegy Croto (ESGY will be 1toav:a, open to wo ldwi e pariners, o (iscuss the European\
strategy for HT'S niagnets tor accelerators, and to improve industry involvement. Two or more events with Laboratories
and Industry wi'l T2 pzzaiuszd 15 Ffost= c oo s dovelopaents. The FSC yroup vl meet if 2325¢ pace a year, more
frequently if needed, and wiit winie a docaiuenm fur proinoting the ase of HTS 1n a realistic way in the accelerator
domain The docnment will be the base for a form: 1 contribution docume nt to the next npd: te of the Furopean strategy

on \=rtiele PL¥3102. »
INFN will lead the task. CERN will be in charge of the ESG and workshop organization, witk the suppert of INFN.
All Institine:s wilt darticipae tc t12 IISG. CFA and IN'7N will or'ganize tne techiesf ceviews VWigner and CERN will
provide the general feedback based on experience in testing their CCT magnets.
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Task 8.2:Preliminary Engineering design of curved CCT magnet (INFN, CERN, CIEMAT, UU, Wigner)

The partners will carry out conceptual design and preliminary engineering design of a CCT scaled demonstrator with
new integrated curved coil geometry. Various options, with different structural and superconducting layout will be
examined to approach an achromatic beam transport: nested dipole and quadrupole, co-wind of dipole and quadrupole in
the same winding, series winding of dipoles and quadrupoles in the same layout. The design will consider for winding,
as a first baseline, the use of LTS as Nb-Ti with fine filaments for low losses or low-cost Nb3Sn of fusion specifications,
and evaluate advantages and disadvantages. The team will decide in M32 The best solution and then will implement a
realistic engineering design for a demonstrator of a length of 0.5-1 m. The figures of merit for the optimization are:
total cost, mechanical structure, field quality, easy of assembly, coil ends, quench and protection, low-cost powering by
limiting the operational current. The SC and thermal design will take into account that the final lay-out must be a “dry
magnet”, 1.e. cooled either by gas or by solid conduction from a cryo-cooler.

The partners will share the design job and, for each important aspect like field quality and protection, there will be
an independent verification. The superconductor, either low-loss Nb-Ti or high-stability (higher Tc) Nb3Sn, will be
procured, in sufficient quantity for a complete demonstrator, and characterized in operative conditions. Particular care
will be devoted, in case of choice, to the characterization vs. temperature of the Nb3Sn wire. We aim at wires of 0.7-0.8
mm diameter stabilized with cupro-alloy in order to reduce losses allowing the use of sweeping fields at a critical current
density about 400 A/mm?2 in operative conditions.

INFN will procure the wire; CERN, will provide inputs for the design and assure the SC wire qualification; Wigner RCP
will carry out computations with CERN, CIEMAT and INFN, and will produce part of the of the engineering drawings
with CIEMAT; CIEMAT will provide global integration of the design and contribute to engineering drawings; UU will
consider aspects of the design interfering with testing.

M10
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Task 8.3: Preliminary Engineering design of HTS CCT (CEA, INFN, CERN, CIEMAT, PSI)

The partners will carry out conceptual design and then preliminary engineering design of a HTS CCT scaled
demonstrator with new Controlled Insulation (CI) technology. First, the team will select the type of HTS among the
various types (REBCO tapes, Bi1-2213 or Bi-2223, IBS). If the MgB2 would enable operation also at 15-20 K with
sufficient current density of 400 A/mm in the conductor, MgB2 could also be considered as “low temperature” HTS
options. Then, all grades of CI (from no insulation, to classical infinite insulation) will be examined and evaluated with
respect to the use. The team will study and select the insulation type and will choose the type of conductor (single
tape versus multi-strand cable in different shapes). The chosen solution will be assessed and validated with small
experimental tests, in the most convenient shape (CCT or simple circular or race-track coils). The partners will share
the design job and, for each important aspect, like field quality and protection, there will be an independent verification.
Task 8.3 will also consider how the medical-applications design can be used, with minor modifications, for nuclear and
high energy physics applications, in synchrotrons or beamlines for experimental areas.

CEA will provide basic design inputs and carry out the insulation/non-insulation test on HTS tapes or small coils, with
the support of CERN that will provide the conductor. CEA and CIEMAT will be in charge of the engineering drawings,
with the support of INFN and PSI. INFN and PSI will carried out the engineering checks.

CEA being absent today I discussed with Th. Lecrevisse

He is organizing the team ion CEA and ready top start the job form September.
We concluded that a small workshop dedicated to CCT design tool and methods is
n sary, see following slides
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First decision: change in the
layout of the first CCT (on 1n
LTS)

*We devised to design a curved CCT 1in LTS as
orecursor of the HTS straight CCT.

- However, a curved CCT 1s already foreseen 1n
HITRI+

* ALL community thinks a that a combined function
(dipole + quadrupole winding, superimposed) 1is
maybe more interesting step.

- In addition, we may use very low losses SC wire

* SO stralght , combined function, with low losses
design (wires + former) 1s better that a simple
curved CCT.

- Need any formality? Or 1s gust enough to explain 1n
||=AS'.Ehe DLV reportf) L. Rossi @IFAST-ST COM 1 - report WP8
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Timelln

IFAST WPS8: Innovative Superconducting Magnets

Task 8.1 - Coordination and High-Temperature Superconductor (HTS) Strategy Group

Task 8.2 - Preliminary Engineering design of curved Canted Cosine Theta (CCT) magnet

sk 8.3 - Preliminary Engineering design of HTS CCT

"fask 8.4 - Construction of curved CCT magnet demonstrator

Task 8.5 - Construction of the HTS CCT magnet demonstrator

Task 8.6 - Development of ReBCO HTS nuclotron cable

4|5|6|7|891011121 2|3(4|5|/6(7|8|9(10/1112]J1(2|3|4(5|6| 7 (8]|9|10(11|12|1( 2 |3|4(5|6|7(8|9|10(11|1211(2|3|4
Start 1st May
Task 81 J M
Task 8,2 2
Task 8/3 D3|
Task 84 / D4
Task 8(5 D
Task 86 've [l D6 ne: desing G
\ 0 0 omb ed 0
IFAST Deliverables de 0 0 2ane
Task Resp. Type Del. In Months Name Description
D1 8.1 CERN Report 6 HTS European Strategy Group e ESG and kick off meeting with approval of program, scope, and modus operandi.
D2 8.2 INFN Report 10 Conceptual Design of curved CCT in LTS - Report with complete list of parameters motivating the choice for the design.
D3 8.3 CEA Report 18 First Engineering design of HTS demonstrator Report with a set of coherent parameters of the near-to-final design
D4 8.4 BNG Demo 38 Construction of curved CCT demonstrator Magnet demonstrator complete with electrical termination and transport constrains
D5 8.5 Ellytt Demo 42 Construction of HTS CCT demonstrator Magnet Demonstrator with electrical terminations and transport constrains.
] . Design parameters of the HTS Nuclotron cable aiming at 6 T magnetic field cooled by two
D6 8.6 GSI Report 32 Fast-cycling Nuclotron HTS cable design ]
phase forced flow Helium, AC loss measurements.
Task Type Deliv. In Months Name Under way by
8.1 Review Report 20 Construction readiness of curved CCT demonstrator INFN and CERN,
8.2 |Measurement Report 6 Charac. of the first length of superconductor for low losses UNIGE
8.3 Design Report 10 Conceptual design of HTS magnet
8.4 |Rep. Conformity Cert. 32 Construction of the curved formers for CCT winding
8.5 Rep. Test and Ass. 38 Test of mock up coils with dummy cable
8.6 Lab. Test of Sample 24 L. RHTESNugiotien esble(oroducedreport WP8 10




Proposal: CCT Workshop with all

alr
IEI)TRI+ and |-FAST design but with focus on CCT only

Who ? - I-FAST and HITRI + partners but also other groups? (LBNL,...)
Element of training: Glyn and others can do some introductory talks on CCT design principle...

Glyn may write (maybe with help of other specialist) a booklet on CCT technologies

Oriented to 3 aspects : the CCT, cables and Controlled Insulation

CCT:
*Design (tools, possibilities, past designs) - What might be shared in the framework of the project?

*Fabrication (LTS/HTS, mandrel technology...)

*Feedback of complexities and critical points (winding, mechanics, protection...)
*Background on HTS Controlled Insulation works

*Modelling (tools, possibilities)

*Experimental tests possibilities

*Experimental results (stacks/coils, magnets)

*Fast charging / losses . Field quality
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CCT workshop cont.

*Cables for CCT:
LTS : wires (low currents) serialiozed at the extremities like Hilumi or LHC ribbon correctors) or
Rutherford cable?

*HTS
‘REBCO >
*CORC/STARS
*Roebel
«Stacks/twisted stacks
*Tapes

*Incl. Procurements and windability

Incl. Some aspects on Screening currents
*BiSCO : Wires? Rutherford cables ?
*‘MgB, ?

*DATES: 2 afternoon to be decided between : 21-22-23-24 Sept
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