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Tab.1 Catenary standardized data

a4
fih7
C Cy C3 Cs Ceq Cq Cg Co Cio Ch

1 0.765 0.808 0.902 0.552 0.836 0.786 0.525 0.822 0.515 0.788
2 0.820 0.864 0.765 0.420 0.874 0.811 0.387 0.785 0.492 0.826
3 0.543 0.636 0.813 0.904 0.798 0.782 0.395 0.645 0.495 0.685
4 0.660 0.688 0.884 0.580 0.924 0.653 0.482 0.801 0.625 0.715
5 0.720 0.485 0.895 0.914 0.695 0.776 0.684 0.384 0.816 0.605
6 0.798 0.692 0.854 0.875 0.941 0.771 0.785 0.365 0.381 0.755
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Tab.2 Variation of weight values determined by different methods

PR

IRES

(& (&) C3 Cq4 Cs Ce C7 Cg Coy Cio Ci

AL IE 0.0463 0.0818 0.0087 0.0025 02078 0.0254 0.0119 0.1834 02554 0.1512 0.0257
Bysrbigk 01368  0.0826 00232 01601 0.0534 00441 0.0725 02046 0.0385 0.1474 0.0368
AW 01006 0.0823 00174 00971 0.1152 0.0366 00483 0.1961 0.1253 0.1489 0.032 4

AL 0.0840 0.0744 0.0155 0.0850 0.1235 0.0314 0.0388 0.1550 0.1888 0.1690 0.034 6
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Tab.3 Evaluation index level distance of catenary

Ef=Rn Di(v/") Dy(v/") Ds(v/") Dy(v) Ds(v)
¢y 0.659 5 0.492 5 0.225 5 0.045 5 -0.045 5
s 0.585 6 0.385 6 0.085 6 -0.054 4 0.054 4
3 0.593 1 0.343 1 0.093 1 -0.056 9 0.056 9
s 0.552'1 0.352 1 0.052 1 -0.052 1 0.097 9
cs 0.500 5 0.300 5 0.100 5 -0.100 5 0.199 5
cq 04117 0.161 7 0.1117 -0.088 3 0.088 3
¢y 0.559 1 0.488 1 0.095 1 0.045 1 -0.045 1
cg 0.703 1 0.503 1 0.333 1 0.103 1 -0.103 1
Co 0.430 5 0.330 5 -0.069 5 0.069 5 0.269 5
Co 0.522 1 0.322 1 0.047 1 -0.027 9 0.027 9
ch 0.502 5 0.302 5 0.052 5 -0.052 5 0.197 5
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Tab.4 Closeness degree of matter—element for Level 1 to Level 5

%4 T, T, T, T, T

W35 0.995 85 0.997 18 0.999 25 0.999 97 0.999 38
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Comprehensive Evaluation on Health Status of Catenary Based on
Matter—Element Extension Model with Variable Weight

Liu Shibing, Qiu Zhisheng,Ma Zhifang

(School of Electrical and Automation Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract; Taking catenary as the research object,a comprehensive evaluation model of catenary health status
based on variable weight matter—element extension was established. Combined with the matter—element extension
theory and the relevant index standard of catenary,the classical domain of the state information of catenary was
set up,and the state parameter matter—element matrix was formed. Meanwhile,using the linear combination of
entropy weight method and analytic hierarchy process,the initial weight with both subjectivity and objectivity
was obtained. Re—correction using the variable weight theory made the weight reveal the active participation of
the evaluation object in the general evaluation process. Finally,the closeness degree function was introduced to
evaluate the health level of catenary,and was checked by tests. The example proves the correctness and practi-
cability of this model in comprehensive evaluation of catenary health status.

Key words: catenary; matter—element extension model; variable weight theory; closeness degree; health status

comprehensive assessment; sensitivity analysis



