
 621.315.2:004.94

 330 

. , . . 
,

. , 56, -57, 03680, 

 330 
, -

 " " ( . ). 
. , -

. . 14, . 4,
.

: , , 
, .

 (220 
) . 

, 
. -

 30 % . 

. 
,  (

), . -
, 

 [14]. -
, .

 " " 
 330 -

. 
 [6, 7].

330 , 

 Südkabel ( ). 

. 1.

, -

. 
-
-

, -
-

 ( ). 

. 
 13

  ., 2011

0 x

y

2
3

4

1

1

105 

0,5 

1,
5 

4

5,
6 

4,0  0

. 1



. , -
.

,  "  " "
. ) -

 330  [1, 12].
-

. 
, , 

. -
. -

-
 [4, 5, 10].

. -
, . 

. 1.  (
. 1) .  (1) 

 (2)  (3) 
, . -

 (4).
xOy ( .  1)  

, -
. , : -

; -
. 

, -
, .

-

QT )( ,                                                             (1)
( Tyx ,, ) – 

; ),( yxQ  – -
, , -

, , 
, .

.0
;/

;

;/

2

2
0

2

rr

J

Etg

J

Q (2)

J , J  – -
; ,  – ; tg , r  –

-
;  = 314 1/  – ; 12

0 10854,8  –



; rE  – 
, -

 [11]

)/ln(
)(r rrr

UrE ,

U  – 
; r  – 

; r , r  – -
.

-
)(T

[9], . 2.
, 

, . II 06,0
 [3, 10].

:
1. :

0/ nT .                                                              (3)
2.  – :

)(/ TTknT .                                                  (4)
k  – ; T  – ; n  – -

.
3.  ( . 1), -

:
0TT ,                                                                   (5)

0T  –  ( ).
 (1)…(5) 

 Comsol [13]. 
. 1.

. -
 [2, 6–8]. ,

, . 1. 
.

                                        ,  [2, 6–8].

, 2 800
, 2 150

, 23,5
, 6

, 105

, 34,8
, 42,8

 ( . . 1), 1,5
 ( . . 1), 0,5

, 50

, 330
 1,5 , 630

50 100 150 200 250 300
0,22

0,24

0,26

0,28

T, 0C

, / ( ·0C )

. 2



, 0

– 
– 
– 

90
105
250

, 0

– 
– 
– 

80
90

350
, /( )

. 2)
0,29

, /( ) 0,29
, /( ) 1

, /( ) 0,4–2,5
, 0 15

, 0 20

: -
; ; 

, ; -
, .

. 3. 
 10 0C, -

. 
0T = 15 0C  = 0,8 /( ·0C). . 3 

: -
 ( ), 

,  ( ).
, , -

,
, 

. 
-
-
-

[7]  – 90 0C. 
-

 2 
 30 0C.

-
-
-

. 
 [2, 8], -

-
-

 0,4 
2,6 /( ·0C). 

0 0.02 0.04 0.06 0.08 0.1
75

80

85

90

0 0.05 0.1 0.15 0.2
75

80

85

90

T, 0C

Tmax= 89,10C

300C

400C

500C
600C

87,90C

87,60C

1,5 

3,0 

4,5 

0

1 2 3 4 0

0 1 2 3
20

21

22

23

x,
. 3



,  – -
-

.
. 4 

-
 ( . . 3) -

.
 = 0,8 /( ·0C),

-
 90 0C. 

, 
 ( 0,8 /

·0C)) -
, -

-
.

.
-

.
 330 , 

". , .
-

, -
. -

.

1. . -
 330  // . . .  " -

". – 2009. –  39. – . 50–63.
2.  / . . .  ( -

80): . . , . . – .: , 1982. – 80 .
3. ., ., .  6–10 . -

 // . – 2005. –  6(36).
4. .

 10  // . . – 2006. –  5. – . 3–8.
5. .  110 -

 // . . – 2006. –  4. – . 7–11.
6. ., ., ., .  330 : -

 // . – 2009. –  6. – . 27–33.
7. ., ., ., .  330  – 

 // . – 2009. –  3. – . 16–21.
8. .  0,4–35  110–1150  / . . ,

. . – .: , 2005. – . 4. – 640 .
9. . -

 // . . – 2000. –  4. – . 26–29.
10. ., .

.  // . . . . "
". – 2006. – . 1. – . 91–95.

11. . . – .: , 1983. – 232 .
12. ., ., ., ., ., ., 

., ., . , -
-

 64/110  // .- . 28–004:2006. – : , 2007. – 62 .

0,5 1,0 1,5 2,0 2,5

60

80

100

120

140 T, 0C

, /( ·0C)
. 4



13. Comsol Multiphysics, version 3.3 – www.comsol.com
14. Dissado L.A., Fothergill J.C. Electrical degradation and breakdown in polymers. – Published by Peter Peregrinus

for the IEE. – 1992. – 601 p.

 621.315.2:004.94
. , . . 

,
. , 56, -57, 03680, 

 330 
 330 ,

 " " ( . -
). .

, -
. . 14, . 4, .

: , , ,
.

I.M. Kucheryava
Institute of Electrodynamics National Academy of Science of Ukraine,
Peremogy, 56, Kyiv-57, 03680, Ukraine
Computer modeling of thermal state of underground 330 kV cable line
The thermal field of 330 kV underground cable line intended for production process in "Dneprosteel" metallurgical
works (Dnepropetrovsk) is computed. The line consists of two circuits with XLPE-insulated power cables. The effect of
thermal characteristics of the soil around cable trench on heating of the cables is analyzed. The limiting value of soil
thermal conductivity that provides admissible temperature of cable conductors and thermal stability of the power line is
determined. References 14, figures 4, table.
Key words: underground cable line, extra-high voltage (EHV) power cables, cross-linked polyethylene (XLPE) insula-
tion, computer modeling.

 1.08.2011
Received 1.08.2011

http://www.comsol.com/

