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The Electrical behavior of stacked coated conductors 

concerning the interlayer resistance
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Homogenization Model Schematic

Geometry Schematic (Side View)
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Current Density Profiles (Mid-section in z-direction)

ü Transportcurrentgrowsfrom 0 to Ic in 10sasa rampfunction.

ü Threecasesarediscussed(ɟinterlayer=3.7 10-7Ω·m):

Å CaseⅠ: modellingwith theCLⅠandananisotropicHTSbulk.

Å CaseⅡ: modellingwith theCLⅡandananisotropicHTSbulk.

Å CaseⅢ: modellingwith theCLⅠandanpureSCbulk.

ü Currentdensityprofilesrevealsthatwith interlayerresistivity:

Å Currentsharingbecomesdifficult dueto theinterfaceresistance.

Å Screeningcurrentappearsbelowtheflux-front line.

Å Reversecurrentdensitydistributesin theshieldedregion.

ü CaseⅠis adoptedfor all thefollowing numericalcalculations.

Magnetic Field Profiles (Mid-section in z-direction)

ü Magneticfield profilesvarywith currentdensityprofilesascurrentgrows.

ü The transversemagnetic field penetratesthe shielded region through the paths

providedby interfaceresistanceastheHx in thefigure.

ü The perpendicularmagnetic field is shielded by screeningcurrent in x-z plane

becausethe magneticfield cannotpassthroughthe REBCOlayersin y-direction in

theshieldedregion.

Flux-front Profiles (Mid -section in x-direction)

üOntheleft is theflux-front profilesin thecurrentfeedingprocess.

üOn the right are the flux-front profiles with the samefeeding current holding for

another10secondsto investigatethechangeof currentprofileswith time.

üDue to the mirror settingwith doubleCLs, the flux-front profiles are influencedby

themaximumcurrentsharingdistance,i.e., half lengthof thewholeconductor.

üLarger transportcurrentor interlayerresistivity requireslargerdistanceto complete

thecurrentsharingprocess.

üTheinfluenceof timeon flux-front profilesis mainly inductivedistributionof current.

Current Density Integral (Mid -section in z-direction)

ü Almostall thefeedtransportcurrentflows in theareaⅠ.

ü The reversecomponentin current density profiles includesthe inducedscreening

currentin the x-z planeshieldingthe perpendicularmagneticfield Hy andin the y-z

planeshieldingthetransversemagneticfield Hx.

ü After feedingprocessis over, the screeningcurrentdecayswith time. We consider

themaincauseis thescreeningcurrentin they-z planeandwe predictthat it should

nearlyvanishif thehold time is enoughfor thecompletionof currentdistribution.

ü More researchesabouttheeffectof timewill beconductedin thenextstage.

Flux-front Fitting Investigation of  ɚ

Methodology
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Previews

üThepurposeof this work is to investigatetheeffectof interlayerresistanceon theelectromagneticpropertiesof

stackedcoatedconductorsby usinga3-D homogenizationfinite elementmodel(FEM).

üThe homogenizationmodelconsidersmultiple REBCOlayerswith interfaceresistanceasa HTS bulk with an

anisotropicresistivity. Theɟlongitudinal is the resistivity of the HTS bulk in transversedirection (x) and current

transferdirection(z). Theɟinterlayer is theresistivityin thedirectionperpendicularto theREBCOlayers(y).

üTwo typesof currentleads(CLs) aredesignedto illustratetheeffectsof interlayerresistivity. In currentleadtype

Ⅰ,the transportcurrententersfrom only theupperlayerof theHTS stackwhile in the leadtypeⅡ,the transport

currententersfrom the entireendsurfaceof the HTS stack. Both currentleadsare consideredas copperwith

highelectricconductivityin numericalcalculation.

üTheFEM commercialsoftwareCOMSOLis usedfor thecomputationandMATLAB is usedfor post-processing

of dataincludinginterpolationandfitting.
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Fitting Results

Flux-front

 95% Confidence Bands 

 95% Prediction Bands

 From up to bottom

 Itransport/Ic=0.8, a=3.66 (mm) 

 Itransport/Ic=0.6, a=2.72 (mm)

 Itransport/Ic=0.4, a=1.70 (mm)
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ɟinterlayer=3.7×10-8Ω·m, Sample   Fit

ɟinterlayer=1.0×10-7Ω·m, Sample Fit

ɟinterlayer=3.7×10-7Ω·m, Sample Fit

ɟinterlayer=1.0×10-6Ω·m, Sample Fit

ɟinterlayer=5.0×10-6Ω·m, Sample Fit
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Flux-front fitting function The definition of  ɚ

An characteristicvalue indicating

theminimumcurrentsharingdistance.

ü For theconductorof 300mm length,

we fit the flux-front with sample

resultsbetween1mmand120mm.

ü For theconductorof 600mm length,

it is between1mmand240mm.

ü The ɚand the ɟinterlayer presentan

power law relationship, which is

nearlylinearin logarithmicscales.

ü We suspectthat the slopechangein

highɟinterlayer zoneis causedby the

insufficient length of the conductor

in ourFEM model.


