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ABSTRACT

This research presents a set of mathematical model of electric field and temperature effects
caused by corona phenomenon in transmission system which performs in second-order partial
differential equations. The computer simulation is applied using 3-D finite element method that is
developed by MATLAB program with the graphical performance of electric field effect to
temperature occurred around power transmission line. Finite Element Method is one among popular
numerical methods that is able to handle problem complexity in various forms. At present, the finite
element method has been widely applied in most engineering fields. Even for problems of electric
field and temperature distribution, the finite element method is able to estimate solutions of
Maxwell’s equations governing the transmission systems. To solve this time-dependent system, a
step-by-step numerical integration of the backward difference algorithm is applied. This research
utilizes the advantages of the finite element method for handling the heat calculation around power
transmission line. And discusses about the simulation results show good agreement with the

temperature measurement results.
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Taglszua o dwiala o vudawundusyusady FarumsFeuaeiuszrinalua
Aaa FaK a I~ Aaa g ) <3 { A
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v % 0%
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9 49 =[N} unusluaumsii 2-19) o218
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{1} = —J[N]T(Dx @coséu D, %cosétz %cos 0)dT
v Ox oy 0z

o[NT 8[N]+D o[NT 8[N]+D o[NT"
X  Ox oz
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[ 1{(x o oy

[N] r
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[ 9
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_Jog| _| dIN] Syt .
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oz | Oz |
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Y
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[K1= [[BY [DI[Bldv+ | GINT [Nldv

[K1=[KS1+[KY] (2-24)

o [ Jan '3 ana a o dy A a d' 9 d’ 1
mmmﬂvﬂumamumuu 3 U NUD muaammgﬂmmwmmmaiums

Q

9 v
dnw andum ¢ Tuginssandhisannsofmualdiiy

¢(e):[N1 Nz N3 N4]{CD(€)} (2-25)

Taeh

1
N, =§(a1 +bx+cy+dz)

N, =$(a2 +bx+c,y+d,z) (2-26)

1
N, =§(a3 +byx+cy+dyz)

1
N, 25(@ +bx+c,y+d,z)

9 4 = J o v aa a’dy I
uaz%z”lﬂL’Jﬂma’imimEJWIETWSU@@LNWI‘LAL‘]JM
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ox ox ox ox
ON, ON, ON, ON, {<I>(€)}
oy oy oy Oy
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0z 0z 0z oz |
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(2-27)

unuAauMIN (2-26) luaumsi 2-27) a2l
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1 e e
{ot=-la @ o o0V} =[BHO}
dl dl dl dl
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. b b, b, b,
[B]:§ o ¢, ¢ ¢ (2-28)
d dy dy d

mﬂﬁumi‘ﬁ (2-24) vedunariuldn
[K3'1= f (8] [D][B]av
idioson [B] waz [D] dlusasiioy 1
[K$'1=[8] [D][B][dv
[K¥1=[B] [D][B]V (2-29)

unusn [B] waz [D] daeglugilaums [K9] lua'ldiiu

b ¢ 4
D0 O0{|b b b b
() b, ¢, d, 1 1
[K,']= 0 D, O0l|lg ¢ ¢ ol|V—|—
by ¢, d, ’ 6V )\ eV
0 0O D |ld d, dy d,
b, ¢, d,
Db Dc Dd
x~1 y1 z71 bl b2 bs b4

[K(e)]Z—l Dby Dyee D ¢ ¢, ¢ c
% 3v|Db, Dc, Dd,|| T * P *

Db, Dy, Dd,

DY +Dycl2 +Ddf  Dhb, +Dao+Ddd, Dbb+Dce,+Dddy  Dbb,+D e, +D.dd,
[ K(e)] 1 Dbh +DyCZCl +D.dyd, szz +Dy022 +Dzd22 Dby, +Dyczcs +D.d,d, Dbb, +Dyczc4 +Ddyd,
P s Dbh+Dc+Ddydty Dby, +Dcxc, +Ddd, Dp; +D)/‘C§ +D.dy Dbb,+D,cic, +Ddyd,

Dbh+Decc+Ddd, Dbb,+Dcc,+Ddd, Dbb+Dcc,+Ddd, Db +Dc;+Dd,
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K bb bbb 4 66 6 4G & dd, dd; dd,
Kl()a]:& bh bbb bb +£ oq G oG o +£ dd, dy  dd; dd, (2-30)

BV|bh bh b bh| WV|eq o, & g | 3V|dd dd, d; dd,
bb, bb, bbb q o6 oG G dd, dd, dd, d;

1 o I 1 { 1 ana J
NNANMIN 2-24) mimnuali G dumaen meluneazdamunazld

(K= [G[N] [N]av

Nl
N,

=qJ Ni [V, N, N, N,]av
N4

N/ NN, NN, NN,
:GJ‘ N,N, Nz2 N,N;  N,N, 4y (2-31)
N,N, N,N, NI N,N,
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14¥gas1F9a2152no U (Factorial formula) lun1sszurmnisduiiinsnaaoa
nasasaumsin 2-32) Taeh N, =L, N, =L,, N, =L, waz N, = L, az'la
albleld!

PP dy= 6V 2-32
-[Ll 2 (a+b+c+d+3)! (2-32)

v

{ (Y <
NNAUNIN (2-31) Ansauteiasaeeniiu 2 nsdifie L, =L, nay L, # 1L,
Tunsain L, = L szvesndiedamsnarsanganen 1 vesginieantinglda =2, b=c=d

Y v
= 0 UMD AUMIN (2-32) 22 19

210010!
~ (2+0+40+0+3)!

'[Lfdv

v o
120 20
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lunsdif L, # L _azveendiogumsnnsangaaei 1 uag 2 vesgdnseaniing
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1110101
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[
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