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Numerical Relationship Between Metal Cleat Parameters of
Large Cross-section Power Cable and Eddy Current Loss
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Abstract: To provide a selection basis for the metal cleat of large cross-section power cable, a three-dimensional
finite element model of eddy current field is built for large cross-section power cable and metal cleat. Simulation is
performed with the model to calculate the eddy current loss of cleat with different cleat parameters. And the
numerical relationship between cleat parameters and eddy current loss is analyzed based on the simulation data. By
fitting curve, nonlinear regression analysis and error checking, a formula of cleat’s eddy current loss versus cleat’
s thickness, length, size of air gap, and conductivity is deduced. This research may provide a reference for design,
manufacture, selection, and installation of metal cleat of power cable.
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Fig. 1 Front view and side view of fixed cleat model
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Fig. 2 The 3D model of power cable and cleat
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Fig. 4 Eddy current loss distribution

SHRHENSHNELRR L 1-4 BEIRLER D
AR i £ P A T L

R e AR E R WA 5, hE S
AR, R TR I E B BRI AR AR P Rl RS D
AL R R AR IEAR G . & R R AE b o B ¥
AL UL 6, 6 AT, i B AR S B
LA EPEIE A O, 0 A A i 40 A 72 1 1Y)
GRS R I B [ 4 BRI
AR R, & HARAL TR R R 2 Bk, 1K
FRRR 3 T A 103 It 40 A M I 2 1K

W] E < H T AR B A HUB MRy R
/N, DL 7 PR B A OB B O 1 2 e
SURC SN LT D) IR B I EE R X NN A N
PR T s S 5 6 2 ek 55, 0 O A0 AR X — 2 Ak
B

H T RS R BORE LR R0 4 L i T A5 AR 1Y
SN, SO e T 20 AR AL AR A G AR AT
WFFE T 5 < L i U 40 G Bl <6 B AT ) s S R 8 Al
WP 8, m LA 2 S R A /NI B0 O B AR P
BE LR o TRl R R AR 2 S AR B
A0 FERE FL T R AR AL B W 22, DY L R
RTFTO%IACS Z J5 i Ui 41 #E 12 i ke T — I B
E IH



132 - 20164F 1 /1 Endz H52% 1
*x1 AEEETEESENRRRE
Table 1 Fixed cleat eddy current losses under different thickness
JE ¥ fmm 8.0 8.2 8.4 8.6 8.8 9.0 9.2 9.4 9.6 9.8
WAE/W  0.164 1 0.168 9 0.173 4 0.177 6 0.182 9 0.187 9 0.192 9 0.197 3 0.202 3 0.207 0
JE B /mm 10.0 10.2 10.4 10.6 10.8 11.0 11.2 114 11.6 11.8
WF/W 021211 0.217 0 0.2222 0.226 7 0.231 3 0.236 2 0.240 6 0.245 2 0.244 9 0.249 0
®2 AEKETEESENRRRE
Table 2 Fixed cleat eddy current losses under different length
K JE fmm 88.0 88.2 88.4 88.6 88.8 89.0 89.2 89.4 89.6 89.8
WFE/W  0.201 0 0.201 0 0.210 2 0.210 4 0.210 6 0.210 9 0.211 2 0.211 4 02117 02119
£ JE fmm 90.0 90.2 90.4 90.6 90.8 91.0 91.2 91.4 91.6 91.8
WF/W 02117 0.212 4 0.212 6 0.212 8 0.213 1 0.213 3 0.213 5 0.213 8 0.214 0 0.214 3
*3 AEKBEANTEEEENRTRE
Table 3 Fixed cleat eddy current losses under different air gap size
S BR K /N mm 4.0 4.2 4.4 4.6 4.8 5.0 5.2 54 5.6 5.8
HAFE/W 0.213 5 0.213 3 02132 02130 02128 02127 02124 02123 02122 02120
BN mm 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.8
HAFE/W 0.211 66 0.21150 0.21130 0.211 10 0.21090 0.21070 0.21054 0.21050 0.210 10 0.201 00
x4 AEEEVMHBESETEAESENRRRNE
Table 4 Fixed cleat eddy current losses under different cleat material conductivity
B 5% /%IACS 3 8 13 18 23 28 33 38 43 48
PLFE/W 0.0229  0.0599 0.0944 0.1252 0.1518 0.1740 0.1920 02063 02174 02259
L 5 2R /%IACS 53 58 63 68 73 78 83 88 93 98
WFE/W 02322 0.2369 02403 02427 02441 02454 02460 02464 02464 02464
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Fig. 5 Eddy current losses of cleat change with

cleat thickness
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Fig. 7 Eddy current losses of cleat change with

cleat air gap size
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Fig. 8 Eddy current losses of cleat change with cleat

material conductivity
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Fig. 13 The fitting error of calculation formula
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