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Previews

Magnetic Field Profiles (Mid-section in zdirection)

U Magneticfield profilesvary with currentdensityprofilesascurrentgrows

U The transversemagnetic field penetratesthe shieldedregion through the paths
, providedby interfaceresistanceastheH, in thefigure,

I4 U The perpendicularmagneticfield is shielded by screeningcurrentin x-z plane

stackeccoatedconductordy usinga 3-D homogenizatiotiinite elemenimodel(FEM).

U The homogenizatiormodel consideramultiple REBCO layerswith interfaceresistanceasa HTS bulk with an
anisotropicresistivity. The },,nqiwqinal IS the resistivity of the HTS bulk in transversedirection (x) and current
transferdirection(z). The} i enayer IS theresistivityin thedirectionperpendiculato the REBCOlayers(y).

U Two typesof currentleads(CLs) aredesignedo illustratethe effectsof interlayerresistivity In currentleadtype

the transportcurrententersfrom only the upperlayer of the HTS stackwhile in the leadtype thetransport
currententersfrom the entire end surfaceof the HTS stack Both currentleadsare considerecas copperwith
high electricconductivityin numericalcalculation =03 |

U The FEM commercialsoftwareCOMSOLIs usedfor the computatiorand MATLAB Is usedfor postprocessing
of dataincludinginterpolationandfitting.

' —
U Thepurposeof this work Is to investigatethe effect of interlayerresistancen the electromagnetipropertiesof ) | ' ’ '

)
| | becausdhe magneticfield cannotpassthroughthe REBCO layersin y-directionin
11,=0.3 I/IC=O;6 1=09  HA/mM? the Shielded‘egion

Flux-front Profiles (Mid -section in xdirection)

U Ontheleft is theflux-front profilesin the currentfeedingprocess
U On the right are the flux-front profiles with the samefeeding current holding for
anotherl 0 secondgo investigatehe changeof currentprofileswith time.

/1=0.6
U Due to the mirror settingwith doubleCLs, the flux-front profiles are influencedby
Homogenization Model Schematic Methodology the maximumcurrentsharingdistancej.e., half lengthof thewhole conductor
_ o U Largertransportcurrentor interlayerresistivity requireslarger distanceto complete
H-formulation s .
the currentsharingprocess
D 3E :“(’73 ) U Theinfluenceof time on flux-front profilesis mainly inductivedistributionof current
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Anisotropy e 'noares | 0 Almostall thefeedtransportcurrentflows in thearea .
— ~ 10000( = 1 U The reversecomponentin currentdensity profiles includesthe inducedscreening
Geometry Schematic (Side View) = JC sz Jo T tongitucing? sha g 2000 | currentin the x-z planeshieldingthe perpendiculamagneticfield H, andin they-z
Currentfead Current flow direction _ SR : planeshieldingthetransversenagnetidield H,.
Transport current—>\ y rinterlayer‘] Y - .. . . . . . .
_ I s000|- — b U After feedingprocesss over, the screeningcurrentdecayswith time. We consider
ongttudinal - lep copper™ - Feopp: 2000 "~ Crealig curent decays the main causeis the screeningcurrentin the y-z planeandwe predictthatit should
u — . . . . . . . .
SUTEISEE e Current lead Finteriayer = fimtertace//  oue 0 nearlyvanishif the hold timeis enoughfor the completionof currentdistribution
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RewrittenE-J power law Time(s) U Moreresearcheaboutthe effectof time will beconductedn thenextstage
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| - - - Fitting Results Eg:?;tggoggggg 22 ""’."': We flt the fIUX'frOnt Wlth Samplé
resultsbetweernlmm and120mm.

Fitting function I

S’ : 1 Forthe conductorof 600mm length}
' it is betweerlmm and240mm. :
The a-and the }yeiayer Presentan
power law relationship, which s
nearlylinearin logarithmicscales |

Jimertayed QM) 1 We suspecthat the slopechangein|

Flux-front fitting function The definition of & high } ineriayer ZONEIS causedoy the:

iInsufficient length of the conductor
iIn our FEM model
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Current Density Profiles (Mid-section in zdirection)
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U Transporcurrentgrowsfrom O to I in 10s asarampfunction
0 ThreecasesaredisCUSSEq) yeraye=3-7 107Q - I
A Case : modellingwith theCL andananisotropicHTS bulk.
A Case : modellingwith theCL andananisotropicHTS bulk.
A Case :modellingwith theCL andanpureSChbulk.
U Currentdensityprofilesrevealshatwith interlayerresistivity: coordinatg(mm)
A Currentsharingbecomedlifficult dueto theinterfaceresistance
A Screeningurrentappeardelowthe flux-front line.
— ) A Reversecurrentdensitydistributesin the shieldedregion
V103 V1=0.6 =09 J:)e (1 Case Isadoptedor all thefollowing numericalcalculations
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