B1E FE3W EhAREREE Vol. 11 No.3
2024 4E 5 A SOUTHERN ENERGY CONSTRUCTION May 2024

SIARX T, ITF S5 S A e o R 30 4% R [0 05 BE VR 2%, 2024, 11(3): 65-74. WANG Teng. Quench voltage detection for
superconducting magnets in tokamak [J]. Southern energy construction, 2024, 11(3): 65-74. DOI: 10.16516/j.ceec.2024.3.07.

RO BSUERERERUKZA

F ™
(FEHFRASIEYRAFIRTR F B TRBILHE TP, S8 42 230031 )

TE: (BEM]42 S TL L2 AAEFAR, AR, THO KRN ZRIERL FHABFTEAGREINE,
FAREEBERANRSFR, [FRILFERTREBAARBELERNG Z X RE TNEEZ, MEMIET AL
M ARERA TR FTLAEEINMRAGEIBIENTE, NEBTEARELERMNGARRREILE, FAL2LF
FHFLEEIEEE (EAST) A#, 5A KA & ERMN G THERZAFEISH, BBEBEMBBAMET £, FREIMAR
AMERAC TR o S B FHAB S TR SAMEIH . [ERIEMEREAN, ZAMET L% FI 99.9% L Ly
FAR, AR E KRR T R, [SHIR]E S e BAMER ST RER Fe S B TR A8 ST W3 F 4t
A TIRRE ZA T D LR E, Am KRR R T M KRB R T Fe Bk £ 2B AT RELERE,
KB TG A, Bk, XAAEN,; waTF#kird; EAST

hESEE: TL6; TM26+5 XEkARERD: A XEHE: 2095-8676(2024)03-0065-10
DOI: 10.16516/j.ceec.2024.3.07 OA: https://www.energychina.press/

WX TR
Quench Voltage Detection for Superconducting Magnets in Tokamak

WANG Teng™
(Institute of Plasma Physics, Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei 230031, Anhui, China )

Abstract: [Introduction] The superconducting tokamak serves as the foundation for steady-state operation. Timely and reliable quench
detection is the key to ensuring the secure operation of superconducting magnets, which has the highest level of safety in fusion device
operation. [Method] In this paper, an overview of the principles and implementation approaches of quench voltage detection for fusion
magnets was provided. It briefly summarized the research progress of quench detection and the quench detection schemes adopted by
mainstream tokamak devices and introduced the basic principles and processes of quench voltage detection. Taking the experimental
advanced superconducting tokamak (EAST) as an example, this paper analyzed the interference sources and coupling mechanisms of
quench voltage detection, proposed a two-stage decoupling compensation scheme, and established an optimization analysis model for
primary compensation and a dynamic compensation mechanism for plasma-coupling interferences. [Result] The experimental results
indicate that the compensation scheme can achieve a high noise suppression ratio greater than 99.9%, which can effectively improve the
signal-to-noise ratio (SNR) and reliability of quench detection. [Conclusion] The established optimization analysis model for primary
compensation and the dynamic compensation mechanism for plasma-coupling interferences can be extended to other tokamak devices,
thereby providing necessary accumulation for the design of quench detection and the secure operation of magnets in future fusion
reactors.
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Fig. 1 Superconducting magnet system in tokamak"™
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Fig. 2 Quench logical discrimination mechanism
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Fig. 3 Process of quench voltage detection
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Fig. 4 Structure diagram of interference compensation system for

quench voltage detection
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Fig. 6 Schematic diagram of the compensation circuit for quench

voltage detection
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