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m Background m Experimental set-up & analysis method
HTS magnet system is immersed in LN, and continuously refrigerated by a cryogenic cooling system. Fig. 1 shows the schematic drawing of experimental set-up, and the electrode system is immersed in LNZ2.
Especially,in case of the side-wall cooling type, HTS magnet system is located well below the level of LN, for After degassing the remaining air with a rotary pump, the experiment is performed after waiting for CGN2 to vaporize for 30 min.

thermal and electrical safety and the CGN, is filled above LN.,. . . . . . . L .
4 N, 2 The ramping up rate of voltages is about 1 kV/s., and the time interval is set to 60 sec under AC voltage and 10 min under DC voltage to minimize the influences of space charges.

However, the method of determining selection criteria for the optimum level of LN, in HTS magnet system has _ . L . . :
_ _ J P 2 J Y Fig. 2 shows the measuring the level of LN, between the sphere-to-plane electrodes, and the specifications of experimental conditions are shown in Table 1.
not been yet deeply investigated.

. . . . L . Each experiment is repeated 7 times on every condition and five values except for maximum and minimum values are used to calculate the mean value of experimental results.
Therefore, in this work, the process of determining the selection criteria for the level of LN, in HTS magnet

system is proposed. The experimental results are analyzed by the weibull distribution to calculate 7 % probability for electrical breakdown (V5 ) in accordance with IEC62271-1 as shown Fig. 3.

Objectives The maximum and mean values of electric field intensity (£,4x ;4 @nd By ean 1 41) are calculated through the path of electric field as shown Fig. 4.

A sphere-to-plane electrode system made with stainless steel is used under AC and DC AlSO, By 1 kv @NA Bygan, 1 4y @ Vip 705 (Os s 050 6 e @M Qs o5 w06 g p) are calculated because gas insulation is affected by maximum electric field intensity and liquid insulation are

affected by the mean electric field. [T !
The electric filed intensity according to the level of LN, is calculated by the finite element method (FEM)and / 100 % - J‘L!:"KT“’“ 100 . s f 1t
- g . . F_— s gg i = ?T? “ \i
the experimental results are analyzed using the weibull distribution . ; ......... S Mpye Table 1. Specifications of experimental condmon\g | [ Cmim i
'— '- e 2 Type Sphereto-plane [ ERE o
e . . . L Bt " (Level of LN2'is 100 % - : : ; o i 2k ]
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Moreover, a method of selecting the level of LN, on the 3D model of HTS magnet is proposed through the ROy monitor — DIELTIEED, WNENEss & NSRRI
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Fig. 1 Schematic drawing Flg 2 Measurlng the level of LN2 LEGE] O L, |l 2,4 -DC when the diameter of sphere electrode is 30
Qs b increases as the level of LN, and the diameter of the sphere electrode increase as shown Fig. 5. of experimental setup between the spherdo-plane electrodes Fig. 3 Weibull distribution for each voltage and the level of LN, is 50 %.

Also, the DC voltage do not differ according to the polarity, and the @y o, of the DC voltage is larger than m Evaluation method of the level of LN2 thrOugh selection criteria

that of the AC voltage.
Table 3 shows the selection criteria of the level of LN, derived through formulas, and as the level of LN, increased, it Is increased.

, Is adopted to analyze the uniformity of the electric filed of the electrode system, and to derive the selection

criteria as shown equation (1). O Fig. 7 shows the 3D model on HTS magnet for FEM, and Table 4 shows the parameters for the FEM

5 e (1)
The variation of Qs g5 055 5 o @Nd Qg5 506 i p according to , considering the level of LN, is plotted in Fig.

100 kV is applied in magnet, and cryostat is grounded, and Fig. 8 shows the electric field distribution of 3D model according to the level of LN..

The Safety Factor (SA is adopted to select the level of LN, as shown equation (2), and SFis based on 1, where lower means unsafe, and high means safe. "Y'O s (2)

6, and the equations for calculating ‘O g4 “og:5 5 g @Nd Qo 0 06 g p are deduced in Table 2.
O
It is found that the selection criteria according to the level of LN, can be derived. . . . . . . .
0 0
LW eecona L e ey Fig. 9 shows the Oy, @i, SFof 3D model according to the level of LN,, and Oy, -oo@eePrding to the level of LN, increased to 85 %, and then decreased when it reached 100 %.
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AC +DC DC In this work, the process of determining the selection criteria for the level of LN, in HTS magnet system is proposed.
. T Jo Jo s Through th d selection criteria and evaluat thod, it is confirmed that the level of LN2 of the HTS t is 85 % most efficient
rou e proposed selection criteria and evaluation method, it is confirme at the level o of the magnet is most efficient.
50 % y = 20.81R7L y = 37.05R52 y = 40,3056 J Prop ’ J °
0 = 522 = 47 = 42 . . . . . . . .
100 % = ZEED S 4ROk S an 2 It is found that It is helpful in selecting the level of LN, of HTS magnet through the calculated selection criteria and evaluation method .
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