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Abstract

This paper presents a design methodology of high-temperature superconducting (HTS) magnets. The magnet consists of several
double pancake coils with a variety of wire width. This technique, named Multi-Width, is well known to make efficient use of the
superconducting wire. It is common for design of high-temperature superconducting magnets to not only reduce wire consumption
used, but also consider the homogeneity of the magnetic field. In this paper, we study a design method that efficiently reduces wire
usage while considering magnetic field homogeneity. The design is carried out by calculating the critical current and the critical
magnetic field according to the configuration of arranging the thickness of the wire to determine the number of windings. The
width of wire comprising the magnet was set to 4 — 12 mm, and the number of double pancake coils was set to an even number to
consist of top-down symmetry. To verify the validity of the design, we compared the progress of the design code with a complete
enumeration survey. As a case study, we designed a magnet that generates a central magnetic field of 3 T or more in a 240 mm
bore in diameter. Optimality can be evaluated by weighing wire consumption and field homogeneity according to the magnet's use

or user preference.
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TABLE I
PROCESS OF DESIGN FOR MINIMUM WIRE CONSUMPTION.
WIRE WIDTH CRITICAL CURRENT OF we
ARRANGEMENT EACH DPC @ 4mm
EQUIVALENT (M)
444444 294 241 198 164 135 110 5477
444445 292 239 197 162 132 138 4508
444455 287 234 191 156 173 139 4423
6677911 431 341 383 314 383 373 3481
6678911 431 336 360 387 390 373 3325
6778911 388 442 370 390 390 369 3121*
6778912 388 441 369 388 381 415 3187
TABLE Il
EXAMPLE OF TRANSFORM CASES.
WIRE WIDTH FH
CAse ARRANGEMENT WC (m) (pPm) RE
Previous 6778911 3121 1087 1
1 7778911 3226 1024 0.3962*
2 6788911 3226 1052 0.8407
3 6779911 3386 1068 1.6984
4 67781011 3226 1082 1.3169
5 6778912 3186 1087 1.2453
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Fig. 1. Complete enumeration survey and process of
optimal code.
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Fig. 2. Process of all results from 10 DPCs to 40 DPCs.
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Fig. 3. All result at interest area and meaningful points.
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TABLE 11l
OPTIMAL DESIGN RESULTS.
INNER TARGET WIRE FIELD |
DIAMETER FIELD CASE LAMBDA DPCs WIRE WIDTH ARRANGEMENT CONSUMPTION HOMOGENEITY (K)
(Mm) (M (M) (PPM)
1 0 32 77777777778888912 4665 130 432
2 0.25 32 66666666666777810 3982 191 360
240 3 3 0.5 22 7777888891012 3451 369 461
4 0.75 16 677788912 3133 731 401
5 1 12 6778911 3121 1087 368
. U= Astel] tfaix= st A gtk oo gk
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