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MQXF overview

A 140 T/min 150 mmcoil aperture

A Two-layer coils w/o internal splict

A Al shell structure preloaded with §
bladders and keys

A Segmented Al shell
A Axial preload by tigods

A Quench protection by active
heaters
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This talk and next ones
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Coil physical lengtm] 1.5 7.1
Cable unilength per coil [m] 150 710
Strand per coil [km] 6.5 30
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Conductor

A Strand: 0.85 mm diameter
I lc>361Aatl5T4.2K
I Copperhon_copper> 1.2
I RRP 132/169:; PIT 192
A Cable: 40 strands with stainless steel core
I 18.15 mm x 1.525 mm
I 25 um core thickness
A Cable insulation: braided $2ass
I 145 um thick (per side)
I Silang(933) sizing
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Magnetic Desigiq X-sectio

D unit L s lnom
% 100 90 82
KA 21.25  19.12 17.46
T/m 168 152 140
T 1451  13.14 12.06
margin
MN/m  3.85 3.20 2.75
MN/m  -5.69 -4.63 -3.89
MJ/m  1.92 1.56 1.32
mH/m  8.15 - 8.22

ABased on Jc = 2450 A/nfmet 4.2 K, 12 T (for RRP and PIT)

Optimization criteria:
A Geometric harmonic€ meets requirements
A Large number of turns (5@ for quench protection
A Even distribution of azimuthatress in inner and outer layer
A Coil layout similar to HQ benefit of HQ experience
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A Ends optimization based on:

I Field in ends lower than insection
AlronC stainless transitiofin pads

I Low integrated field harmonics

I Minimize cable stress/deformation

I Compact ends

Magnetic DesignrEnds
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Design & Fabrication

A Next talks are showing design features and
fabrication technology

I Building upon successfully demonstrated design
features and processes

A Design and fabrication responsibilities are
distributed according to competencies of each
lab for the project
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Fabrication Plans

Fabrication plarat startis based on LQ, HQ and LHQ plans
at the enddemonstrategroduction readiness

" CablingLBNL LBNL

- Cable insulationNEWT NEWT
Coil W&CFNAL C BNL & FNAL
Coil R&IBNL, FNAL, LBNL C BNL & NAL
Coll traces (protect. heaterd)BNL LBNL

Struct subassembly & QA:BNL LBNL
Coilstructure assembly:BNL C BNL & FNAL / LBN
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l More details In
Plan OvervicmEsael
A Short model program2014-2016 J—
I Program fully integrated between CERN and LAF '/\
i Fabrication of practice cd# starting this month
A Earlier than in CollabMtg20 (4/13) schedule
I First SQXF coll test (Mirror) in Dec. 2014
I Firstmagnet test (SQXF1) May 2015 -
i 2 (LARP) + 3 (CERNQrtmodels + reassembly (~4p.-w=:
A Long model progran20152017 i
I Coll winding starts in 2013an.(LARP) Sept.(CER
I First LQXF coll test (Mirror structure) in Dec. 2015
I First model test irDct. 2016LARP) anduly 201 {CERIN
I 3 (LARP) 2 (CERNModels in total
A Series production20182022

10

DOE Review of LARP 7 February 17-18, 2014


http://www.uslarp.org/

r x".‘m, ’;.\.,‘ <) High
C’AC Luminosity
Y LHC

e Test Facilities for S/LQ

A SQXF models will be tested at FNAL VMTF
A Presently there is no facility in the US for LQXF

A Two options:
I Upgrade of BNL vertical test facility
A used for LARP Long Racetrack
I Upgrade of FNAL horizontal test facility
A used for present LHC low beta quads

A In the present schedule and budget the upgrade of the
BNL test facility is assumed
I Shorter turnraround time; less expensive upgrade

I Detalls have been presented at dedicated workshop and
follow-up meetings

A Workshop: BNL, December 2013

11
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A Design features and fabrication plans in next
talks:

Magnet System Session 2

15:05 QXF Conductor and Cable 30

15:35 QXF Coil Design and Winding Tests 20'

15:55 QXF Coll Fabrication and Tooling 20

16:15 QXF Support structure design and development 30'
16:45 QXF Quench protection 20'

17:05 QXF schedule and preparation for project 20'
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Outline

A Integrated dose & energy deposition
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“*  The LAREERN Strategy

A Simulations
I MARS andFluka

A Extensive literature survey, consultation with
experts, workshops
I Fluckiger Weber
I WAMSDO 2011, RESMM12/13
ARESMM14\May 1215, Wroclaw
A Irradiations and material tests
I EUCARD program

14
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The Solution

A Tungsten shielding on coil mjdanes inside
aperture

I First proposed by N. Mokhov for 120 mm aperture

I 1 I
0 2 4 0 b 11
X [em]
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SHIELDING THE NEW TRIPLET CPT D1 [ll]

10
tungsten inserts

on the beam screen

0
0o 2 4 6 8 10
X [em] 16 mm in Q1 and 6 mm elsewhere X [em]
peak dose Iongltudlnal proflle
40'_ 7+7 TeV pr ton mteractlons ]
I HL-LHC at 3000 fb - 10 cm gap =
- LHC at 300 fo ] larger values for increasing crossing angle
| HL-LHCvs LHC
og 30t | ] beam screen gap in the interconnects is critical
I =) tungsten in the BP
X I
S 20r .
% i more than 600 W in the cold masses
S | as well as in the beam screen
10k (i.e. 1.2-1.3 kW in total)

High p L L x |
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distance from IP [m - —
: Nov 12, 2013 3rd Joint HiLumi LHC- LARP AnnualMeeting 16




Relative mechanical
properties for CTD-101K
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Elvis Fornasiere | CERN, 26" February 2013



LARP

A Very low on
midplane

A 40 MPa on
pole turn

Shear Strength Requirem
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nts

150 mm Nb;Sn_Shear stress: b 2l
1 . ;v‘.._ : Structural
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Doc. Identifier:

7 EUCARD EuCARD-Del-D7-2-1-
? final-1.docx

Irradiation & Tes o

European Coordination for Accelerator Research and Development

Seventh Framework Programme, Capacities Specific Programme, Research Infrastructures,
Combination of Collaborative Project and Coordination and Support Action

A Irradiation and test
: DELIVERABLE REPORT
campaign on four
CERTIFICATION OF THE RADIATION

candidate materials for RESISTANCE OF COIL INSULATION
MATERIAL

the Impregnatlon Of DELIVERABLE: D7.2.1
Nb,Sn colls T S ST

Dare: 31/07/13

Due date of deliverable: End of Month 42 (September 2012)
A by E u CA R D Report release date: 31/07/13
Work package: WP7: HFM
Electron beam l H2 Lead beneficiary: PWR
| Samples package Document status: Final
Accelerator gun Sample holder
\ | | . LN2 level meter Abstract:

The goal of the WP 7.2.1 sub-task of the EuCARD program has been to determine the NbsSn
based accelerator magnet coil electrical insulation resistance against irradiation, which will
occur in future accelerators. The scope of the certification covers determination of
mechanical, electrical and thermal properties changes due to irradiation. The report presents a
selection of the insulation material candidates for future accelerator magnets as well as the
definition of the radiation certification methodology with respect of radiation type, energy,
doses and irradiation conditions. The test methods and results of the electrical and mechanical
msulation materials properties degradation due to uradiation are presented. Thermal
conductivity and Kapitza resistance at temperature range from 1.5 K to 2.0 K (superfluid
helium conditions) are given.

LN2 film

R

Accelerator gun possitoner

LN2 Vapour

https//edms.cern.ch/file/1001894/1/EuCARDel-D7-2-1_final1.pdf
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Report Executive Summary
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