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Fig.2 Diagrams of form-finding analysis
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Tab.1 Comparison of stress among catenary solutions,

parabola solutions and ANSYS form-finding results

e I 118/ Mpa
™R v 3 e /% e2/%
BAEL AR MMLfE  ANSYS fH
1 84.33256  69.97445  84.802  17.0256 -0.5570
2 75.82203  68.10158 75990  10.1823 -0.2220
20 81.94916  69.80320  80.805  14.8213 1.3962
40 7779160  69.48434 76904  10.6789 1.1410
60 7441250  69.19738  73.907 7.0084 0.6793
80 7177805  68.94271  71.369 3.9501 0.5699
100 69.86187  68.72068  69.528 1.6335 0.4779
120 68.64484  68.53162  68.437 0.1649 0.3028
140 68.11473  68.37580  68.130 -0.3830 -0.0220
160 68.26624  68.25345  68.619 0.0187 -0.5170
180 69.10090  68.16475  69.886 1.3548 -1.1360
200 70.62706  68.10982  71.891 35641  -1.7900
220 72.85999  68.08875  74.577 6.5485 -2.3570
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Tab.2 Comparison of sag and line length among

catenary solutions,parabola solutions and

ANSYS form-finding results
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Fig.3 Stress chart of ice-coated line
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Fig.4 Displacement vector chart and
conductor stress chart
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Tab.3 Comparison of stress among catenary solutions,
parabola solutions and ANSYS form-finding results
e 13 JJ {H./MPa

TN ammm mmam asvsE % %
| 143.68635 11592504  150.60 1932077 43940
2 13723308 11228275 13340 —18.18099 —2.793 1
20 12866144 112.19384 12949 1279918 0.6440
40 12197038 112.18319 12270  —8.02424 05762
60 11706210 11225082 11744  —4.11003 0.3228
80 11386486 11239660 11393  —128948 0.0572
100 11233192 112.62021 11234 025664 0.0072
120 11244087 11292120 11275 042718 02275
140 11419332 11329895 115.14  -0.78321 0.8290
160 117.61488 11375270 11941  -328375 15263
180 12275555 11428154 12536  -6.90316 2.1217
200 129.69047 114.88442 13277 -1141645 23745
220 13852102 11560209 14142 -1657569 2.0928
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Tab.4 Comparison of sag and line length among
catenary solutions,parabola solutions and
ANSYS form-finding results
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Tab.5 Comparison of line form-finding results between
line with and line without ice-coating
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Fig.5 Flowchart of online ice-coating monitoring
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Form-finding analysis based on finite element method
for line with uniform ice-coating

HUANG Xinbo',MA Longtao*, XIAO Yuan?,ZUN Mingwei’
(1. College of Electric and Information,Xi’an Polytechnic University,Xi’an 710048 ,China;
2. College of Mechanical and Electrical Engineering,Xi’an Polytechnic University,Xi’an 710048, China)

Abstract: A finite element model is established in ANSYS for the finite element form-finding analysis of
overhead line,considering dead weight,uniform ice-coating and no wind load. The comparison between
ANSYS form-finding analysis and theoretical calculation shows that the results of the former is closer to the
accurate catenary solution,verifying its reliability. The results of form-finding analysis show that the ice-
coating changes line parameters obviously,which is a potential threat to the safe operation of overhead line,
and the form-finding analysis is necessary for ice-coated lines. It is proposed to integrate the finite element
form-finding analysis into the online monitoring system to obtain more accurate conditions of ice-coated
lines.

Key words: overhead line; form-finding; cable structure; ice-coating; ANSYS; finite element; monitoring;

models
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