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PésI.mé

Dans ce travail il est presenté un p=oédé OCIIpUtatiamel

peur l' éIIaluatic:n du cbaIIp. électrostatique en 3D par la

lIét:hode d'élaœnts finis. en se sert d'un logiciel dis

paUJ::lle cxmœ éditeur grapllque et al dévélcgle un soft

ware· peur faire tait· le processus, arrivant finalaœnt à

super;poser au réseau d' élaœnts finis les 0ClI.Ui:les equipo

tentielles et les vect:ors de cbaIIp. cette lIét:hode est

aplicpé aux études de cbaIIp électrique clans l.'isolatic:n

d'un câble avec des· i.IIperfecti.alS et· à la.· détermi.natial

des zones de cbaIIp maximale clans le cas d'un croisaœnt

des câbles. La lIét:hode deIIel.~ est ~e, aimable

et scuple, ayant cxmœ uniques li1lli.tatialS la. grandeur' de

la IlélDi.re de l'ordinateur et l'E!Ip1oi d' élâœnts à 8

nœuds dans la définitial du réseau.
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Abstract

A OCIIpUtatiaJal proœdure ta ca.lculate the 3D. static

electric field Dy neans of finite elaœnts is presented.

en the basis of a OCIIpUtatiaJal package available as

grapllC editor the necessary software for the inter

pretatial of data-base generated Dy the editor, for nu

merica.l process and for adding' infcmnatial necessary ta

supapose equipotential lineS and field vect:ors ta finite

elaœnts net is deIIel.qlEld. This proœdure is ilAllied ta

the eI1a.1uatial of electric fields in theinsulatial of a

cable with defects and ta the det:eDni.natial of high field

regi.alS in cables. crossinq. The OCIIpUtatial Iœthod is

gerJeral, friendlyand flexible, the Œ1ly li1lli.tatial beinq

the OCIIpUter IIE!IIDrY capacity and t:he use of 8--nccle ele

ments in the definitial of the net

Where the elect:rostatic potential fil satisfies bounda:ty

cxn::Ii.tialS of Dirichlet type:

Introductial

Finite elaœnts have p=ued ta be a powerful. tool for the

11I.IIIerica.l resolutic:n of many engineering' prcblans. It is

frequently used en 2D prcblans and recently in 3D prcb

lans thanks ta OCIIpUter capability :iIlpravaœnts. 1!ppli

catialS ta Electrica.l Engineering are rev:i.ewed in [1].

In this paper we present a OCIIpUtatiaJal proœdure. ta

evaluate 3D electrostatic field, usinq a cx:mœrci.ally

available 3D grapllc editor; the generated data-base is

processed l1I.IIIerica.lly Dy a software deIIel.qlEld ad-hoc,

ilAllying a finite elaœnts Iœthod ta ca.lculate the poten

tial and the electrostatic field. This infonnatial is

transferred ta the data-base ta plot equipotential lines

and field vectors~ the finite elaœnts net.

curl E = 0

div (& grad2l) )= - p

or bounda:ty cxn::Ii.tialS of NEunann type:

grad fil en - dj = 0 ~ r
j

or m:i.Jœd, with

r = (uri )u(urj )
1 J
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P:rxtl1em FomuJ.atial

The physica.l prà:llem is the evaluatial of an electro

static field an the 3D spa.oe, 0ŒlSic:le!':ir:q f:œe charges

(P) materials with diffeœnt penni.tivities (&) and b::und

ary cxn::Ii.tialS in the f:rxntier ( r ) of~ possible

kinds: knicM'l elect:rostatic potential, knicM'l electrostatic

field, m:i.Jœd. This prà:llem ma.y be fozm.llated Dy neans of

~sSŒ1 e::pa.tial:

r beinq the border of the studied regi.al Q.

It is shcMn [2] that the solutial fII(r) gives a min:immI

for the field total erJergy in regi.al Q. Nozmally im

posed restrictialS in high voJ.tage are: Free spatial

charge zero in the regi.al Q and surface charge zero al

the boundazy r. In this case fil gives a m:i.ni.IDml for the

functiatal :

(6)
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