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COMPUTER ANALYSIS OF ELECTROMECHANICAL STRESS IN POLYETHYLENE INSULATION OF POWER
CABLE AT AVAILABLE MICRO-INCLUSION

.M. Kucheriava
Institute of Electrodynamics, National Academy of Sciences of Ukraine,

r. Peremogy, 56, Kyiv-57, 03680, Ukraine.

As applied to polymer insulation of extra-high voltage power cable, the distributions of volume electric force and con-
nected with the force mechanical stress in the zone of separate water microinclusion and inclusion with treeing channel
are studied. The qualitative patterns and quantitative estimations for the values of electric force and maximum von
Mises stress are obtained for microinclusions of different sizes. The mathematical model and computer program are
developed to determine electric force and mechanical stress in polyethylene taking into account structural defects filled
with water as well as to simulate the mechanism of destructive action on inhomogeneous insulating material. Refer-
ences 12, figures 5.
Key words: cross-linked polyethylene insulation, micro-sized inclusion, treeing channel, mechanical stress, von Mises
stress, computer modeling.

1. Hachkevich .R. Thermomechanics of electroconducting bodies under the action of quasi-steady-state elec-
tromagnetic fields. – yiv: Naukova Dumka, 1992. – 192 p. (Rus)

2. Kucheriavaia I.N. Computer analysis of electric field and forces in polyethylene insulation of power cable
with defect // Pratsi Instytutu Elektrodynamiky Natsionalnoi Akademii Nauk Ukrainy. – 2010. – Vol. 25. – P . 126–
132. (Rus)

3. Landau L.D., Livshits E.M. Theoretical physics. Volume VII. Theory of elasticity. – oskva: Nauka, 1987.
– 248 p. (Rus)

4. Landau L.D., Livshits E.M. Electrodynamics of continuous media. – oskva: Nauka, 1982. – 621 p. (Rus)
5. Instructions for choice, laying, mounting, testing and operation of the power cable with cross-linked poly-

ethylene insulation for voltage of 220 kV and 330 kV // Instytut Elektrodynamiky Natsionalnoi Akademii Nauk
Ukrainy, ZAO "Yuzhkabel", NEK "Ukrenergo". – Kharkiv: Maidan, 2011. – 42 p. (Rus)

6. Shcherba A.A., Podoltsev A.D., Kucheriavaia I.N., Zolotarev V. . Electric transport of water in inhomoge-
neous electric field of polymer insulation of high-voltage cables //Tekhnichna Elektrodynamika. – 2010. – No. 5. – Pp.
5–9. (Rus)

7. Boggs S., Densley J., Kuang J. Mechanism for impulse conversion of water trees to electrical trees in XLPE
// IEEE Trans. on Power Delivery. – 1998. – Vol. 13. –  2. – Pp. 310–315.

8. Comsol Multyphysics 3.5 a. Structural mechanics module. User's guide. – Comsol. – 442 p.
9. Comsol Multiphysics, version 3.5 a – www.comsol.com
10. Densley J. Ageing mechanisms and diagnostics for power cable. An overview // IEEE Electrical Insulation

Magazine. – 2001. – Vol. 17. – No. 1. – Pp. 14–22.
11. Marcolongo P. Modeling electromechanical phenomena contributing to cable deterioration. // Thesis for

the degree of Master of Science in Engineering – Materials Science and Engineering. – University of Puda, Italy, 2008.
– 58 p.

12. Zheng X.Q., Chen G.,  Davies A.E.,  Sutton S.J., Swingler S.G.  Mechanical stress and voltage frequency on
electrical tree in XLPE. // 2002 IEEE Conference on Electrical Insulation and Dielectric Phenomena, Mexico. – 2002. –
Pp. 955–958.

 19.03.2012
Received 19.03.2012

http://www.comsol.com/

