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. Abstract

This work describes an open access platform for collaborative data-driven modelling of AC losses in high-temperature superconducting (HTS) devices, as opposed to
computationally intensive, time-consuming numerical methods. The platform is being developed in the frame of the Portuguese project tLOSS. HTS devices are usually modelled

and simulated by the Finite Element Method (FEM), due to its accuracy and ability to address multiphysics problems. Yet, the non-linearity of HTS properties or huge width-to-

thickness ratios, makes FEM extremely computationally intensive, leading to unreasonable processing times in the optimization of devices, when, e.g., thousands of configurations
need to be simulated and assessed. This is still a major impediment to HTS technologies dissemination. There is an opportunity for the development of data-driven based .J-.

approaches, from the field of Artificial Intelligence (Al), for modelling and simulating the behaviour of HTS devices. Data-driven approaches use data (from experiments and/or

Data \LT \L Models
simulation) to learn patterns in it. The built computational models can be used for obtaining predictions of distinct conditions instantly. The ability of these approaches to build (simulations, experiments) (analytical, neural networks)
®_©O

generalised models with adequate accuracy depends on the availability of large amounts of data from diverse devices and operating conditions. .&.
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Jll The platform | - <2 mple: upload data of AC losses in tapes [

E '®) pe N Manufacturer SST Reference SS304
Upload Data l
Selecting the component of the modelling workflow Average Critical Current(A) 275 A B [ omenereeemeE
* The files supported are .xlsx, xls, .ods, .slk, xml and .csv. 1 |/|C Q(J/m/cycle)
e Before uploading be sure there are no empty attributes or empty attribute values. 24 30% 0.000050296
 You can see an example file below. Frequency (Hz) 50 - 4
3  40% 0,000167770
0
@ Example file Tape types 44 >0% 0’000424600 ——  Width
5  60% 0,000905650
) Tape type 2G (REBCO based) v 6 70% 0,001700000
Upload Your File - —— Layer (LtoN)
7 80% 0,003100000
Tape Width (mm) 10 84 90% 0,005300000 ateria
SuperConductor Layer Material Thickness(um) Order (1 - bottom ... N - top)
Escolher ficheiro  Nenhum ficheiro selecionado
O 1 Kapton v 40 M Average critical current Ic (A)
Or Drag It Here.
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- O 2 Copper o 10 “—— Results: Losses Q (J/m/cycle); Current I/Ic
Choose the type of component
® 2 ReBCO v 1
Tape Coil @ Winding Device
. O 4 Hastelloy v 50
Choose the attributes on your Data Set that correspond to the ones shown =
Fitted model: Q = a (—
O > Copper v 10 I C
Average critical Current | I/Ic LossesQ = Q(I/m/cycle)
O 6 Kapton v 40

De'ﬁning the data set Data from:

O Experience

Add new row Remove last row

. Ontology: examples of components and their attributes _ Conclusion, on-going and future work .

When defining a “higher-level” component, it can be A data-driven based methodology and ecosystem is
linked to existing data of losses, from “lower-level” ones. Feromagnetc core characterisation being developed under the national project tLOSS

(Transforming Losses Calculation in High Temperature
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developing predictive tools with the existing models.
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