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“The value of I, (umul ¢urrent) in High Temperature bupuum(hmm (HTS) dpL has a great mﬂucnu, on B (vertical,

field), therefore, in shape design of racetrack type HTS' magnet tsed 48! field coil 'foi the High Temperature
?upucondugtm“ Generator (HTSG), a design to reduce the By - should be: considered in order to maintain the stability
and substantial improvement on the performance [1]. Generally, design problem is a natural process to optimize a.

“solution versus specified requirement, The problem can be complex, ‘because of the numbu of design variables that can

be used and becatse. these design variables have frequently a lot of interactions between them. Response Sur face
Methodology (RS\/I) is well adapted fo make "ll‘LleIlLdl model for a complex problen co sidering a lot of interaction of

~these design variables, and it is very suitable for the case of designing racetrack type HTS magnct shape. Additionally,

there is difference between numerical model and nmnuiu[ulad racetrack type HTS maoml dimensions because of

manufacturing tolerance. [huuow, shape design of racetrack type HIT'S mdﬂm,t should be L()ll%ldtl\.d with variation of
- design variables. RSM is powerful method in this case and it.can obtain the statistical dppl()\ll]ldll(_)ﬂ (o pnmdn, for

description of the relationship between the inputs and ()lil})‘.l[b of a given problem. Using RSM for design constramts i -

“design optimization provides t the designer with an overall perspective: of the system response about variation of desion

variables within design épd(.(., and offers a systematize approach to study the effect of design variables on system

. performance. by variance analysis. But, conventional optimization fLLhillqllL is' not ploudui of {hl.b(_ For these:
advantages, lhut, 15 mo\& ing interest in using RS\/I on oplmlal design |2] -

2. ANAL Y%IS A\‘D EXPERIMENTAL 2 - ;
RSM provides an approximate relationship between a response and llldeLIIdLlﬂ variables. {Jmu Lll'y n.spmm surtace dppm\um!mm are
expressed m terms of polynomials in'the design variables. The formulation of a response surface model is defined with a sccond-order

' dppmxumuon of the po polynomials at this paper. The response is generally obtained fiom expertment or compuiter simulation, thus computet

simulation is performed at this paper. Among some of Experiment Design methods, such as small conposite desiens (SCD). central
composite designs (CCD), Box-Behnken designs (BBD), CCD is used at this paper to avoid full factorial experiment. . In order to ver ity
the validity of this study, racetrack type HTS magnet has been tested in Keri. racetrack type HTS magnet was supplied DC by
superconductor magnet suppher which has 7.5 (V), 350 (A) cﬁlpacu) and 0:01 (Afsec) ~ 10 (Alsec) excitation S])LL,d rnge. [V est was
conducted while supply current was increased at (.5 (A/sec) rate at LN, tcmpemtmc and no u(lu‘nal field.

3. RESULTS AND DI‘JLUbeO\'

In this paper, RSM is applied to obtain the of stimal design variables for ﬂlc, df,lummann of racetrack type H1 5 nagnet &hdpt The racetrack
type HTS magnet shape should be designed to minimize the B (vertical field) caused by Racetrack type H' I'S Magnet. Initial Shape of the
racetrack type HTS magnet is shown in figure 1., and the relationst hip between design variables and IESpONSe, \\hlch 15 obtained by RS\l 5
shown in figure 2. Finally; the analysis result at the opmml pomt is verified by ccmpfu 1son with expex imental rr:suh i -
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Figure |- Initial Shape and design variables 1 '}'-‘igurc 2. Response surface of B (vertical field)
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