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FREE use-Flux penetration; AC loss simulation code by ANSYS

To thank our colleagues all over the world for their continuous support for the
development of Beijing Eastforce Superconducting Technology Co., Ltd., on the occasion of
our 5th anniversary, the company releases ANSYS simulation source code of AC loss of
superconductor magnet based on Resistive Adaption Algorithms (RAA) .  And we welcome
free use and dissemination by domestic and foreign counterparts.

The code is based on Resistive Adaption Algorithms (RAA) proposed by Gu Chen from
Tsinghua University. It was revised and upgraded by Dr. Lai Lingfeng from Beijing Eastforce
Superconducting Technology Co., Ltd. The basic principle of the algorithm is to solve the
discrete resistivity matrix of superconductors iteratively, approximate the critical state model
[1,2,3]. The macro-electromagnetic properties such as |-V curve, AC losses and screen current
can be calculated through the micro-history process of magnetic field penetration. The
algorithm has been used in many laboratories worldwide.

The code of current version has more than 1000 lines, written in ANSYS-APDL language,
with detailed Chinese and English annotations and instructions. Coil excitation adopts "field -
circuit" coupling loading mode, which can realize joint simulation with fault current limiter
and SMES in the grid. Users only need to set the Ic (B) characteristics of the tape and the coil
parameters to get the AC loss and the flux penetration in each turn.



It should be noted that the simplified method under the condition of critical state model
is adopted in this released code. The AC loss can be obtained only by knowing the peak
current. It is a fast method to obtain the AC loss of coil but will sacrifice accuracy to some
extent[2]. As many as 10 double pancake coils can be built in the model. The total turn number
should be less than 500. The full RAA code can calculate the AC loss of the coils that have
more than 10,000 turns, can calculate precise AC loss by integrating serial states along the
descendent process, but due to the complexity of the code, it has not been released this time.
Users who want the full RAA code, please contact the EASTFORCE.

To verify the simulation results, EASTFORCE provides a complete AC testing solution for
superconductors. The AC loss and AC susceptibility testing system for tape, cable and magnet
based on Electrical and thermal methods are provided. All kinds of testing under AC-AC
excitation conditions can be realized. It also provides magnetic material permeability, BH
curve, AC and DC hysteresis loop testing equipment and services.

Training program:

1. In the summer vacation of 2019, EASTFORCE will provide special training program. The
specific time of the event will be notified by web page, Wechat and email.

2. We will provide online training program when necessary. Please contact Dr. Lai Wechat
(han3do).

Download path:

1. Fillin the download application form and download through the Force Superconducting
Website. www.eastfs.com

2. Contact Dr. Lai by email:lailingfeng@eastfs.com
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