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A Study on the Introduction of Superconducting Cable in Korean Power

System
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Abstract: Nowadays, As power demand increases
gradually, the call for underground transmission
system increases. But it is very difficult and high in
cost to construct new ducts and/or tunnels for
power cables in metropolitan areas. HTS cable has
the several useful characteristics such as increased
power density, stronger magnetic fields and/or
reduced losses. Therefore HTS cable can allow more
power to be moved in existing ducts, which means
very large economical and environmental benefits. In
this paper, we Investigate the status of korean
power system and underground transmission system.
Based on this, the feasibility study on applying HTS
cable to korean power system is carried out and
then we propose the new power system
configuration of metropolitan area with HTS cable.
Finally, we can get a conclusion that applying HTS
cable to 154kV wunderground transmission line in
metropolitan area such as seoul is very available. In
addition, detail applicable cases are investigated;
a)replace old conventional cable with HTS cable;
blapply HTS cable to constructing new underground
transmission line; c)use HTS cable to resolve
overload problem in conventional power system
configuration.

Key Words: HTS cable, underground transmission
systemn, feasibility
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Table 1. Generation and Demand in 2000,2005,2010

| 2000 2005 20104

Ho 2 [MW] 41,010 52,624 60,975
DREEE:
[MW]

48,451 60,394 71,413

£ 2. 50 A9 HY 8 F0|
Table 2. Trend of Areal Peak Demand in 2010

A
[MW]
2000 | 18,760 | 2,634 | 4,176 | 2,881 | 12,556 | 41,007
200511 22,489 3,716 | 6,449 | 4,048 | 15,922 | 52,624
20100 | 25,920 | 4,077 | 7,989 | 4,813 | 18,176 | 60,975
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Fig. 1. Areal Peak Demand in 2010
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Table 3. Status of Transmission Line

2000 2005 2010
g 4 4] 74 | 3D | A
y -z =L

=] O

s [H1E(%) | HE(%) 2 | E &%)

[=]
765kV | 595 2 774 3 1,193 4

345kV | 7,281 30 8,369 28 8,944 27

154kV {16,747 68 20,475 69 22,453 69

e A |24623] 100 |29618] 100 [32590| 100
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Table 4. Status of Underground Transmission

X 6 7-]]0]‘:' }ﬂ&oﬂ cq_a Z]

Az 8

% [C-Km]

Table 6. A Sort of Underground Transmission

Line
At OF XLPE POF A
345kV 93 - - 93
154kV 658 464 21 1,143
66kV 3 10 - 13
A 754 474 21 1,249

£ 7¢ 42 24 Wad e @34 gl 24

3 Azolr}. 345kV A2 AS % 7142}*1 EE
L‘]{\_] ﬁL_M ab\l /\}3_0}7 glon:] 134kV o_,‘l_ y‘,_]-
220] AA :&]ﬁ dole 62%% Yehizn dovt A
B4 Z7HR A% A Foh, BAHRA R 59 o

Line
R T+ (C-km) A shg
79 1= =) 2= A (%)
A& | 177544 | 503.211 | 680.755 73.9
Bk | 478502 205.558 684.060 30.0
ol | 274724 | 103.959 | 378.683 275
o+ | 407.123 81.440 4883.563 16.7
A | 331938 56.460 388.418 145
F35 | 207.833 43.568 251.401 17.3
=4 | 660.177 5.978 666.155 0.9
737) ) 3,471.084 | 166.083 | 3,637.172 46
212813305 | 0346 | 2,813.651 0.0
5 | 1,804.523 - 1,804.523 -
4 | 2625541 1910 | 2,627.451 0.1
A& 1 1,822297 | 36818 | 1,859.115 2.0
Ay | 2464954 | 4777 | 2,469.731 0.2
A5 13308038 | 2055 |3310.113 0.1
Ay | 2710254 | 28.062 | 2,738.316 1.0
AE | 515432 8123 523.555 16

Al 124,073.309| 1,248.353 |25,321.662 49
E o AF ARy A A 47

Table 5. Status of Voltage Class in Underground
Transmission Line
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Table 7. Status of Installation Method in Underground
Transmission Line

ER ; a7,

Y | ao |4 #2 SimTaar A |
345kV | 93 - - 33 | 60 | 93 -
154kV | 1,143 6 705 | 332 | 100 | 432 -
66kV | 13 1 9 0.5 - 05 | 25

Al 1,249 7 714 |3655) 160 |5255( 2.5
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Table 8 Status of 154kV Underground Transmission
Line
7 B2 20004 20053 20103
ey | 18747 20,475 92,453
“ 2 e 2 1143 2207 2,599
HH58(%) 6.8 10.8 116
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Fig. 2. Configuration of metropolitan network with
HTS cable
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Table 6. Construction Plan of 154kV Underground
Transmission Line in 2010

49 1 azy a2 | T g0 29mm)
2] (o]
ZH-ul¥ | XLPE|2000f 1 6.0
e -9 | XLPE|2000| 2 1.0
ul+-%7 |XLPE|2000( 2 50
AE-gd | XLPE 20001 2 3.0
HdZ-319 [XLPE|2000| 2 2.0
7 -4e2 | XLPE | 2000 | 2 2.0
WX2-=F (XLPE|1200] 2 15
SYE
- X-%3 | XLPE|2000| 2 2.0
o AA 34212 | XLPE | 1200 2 2.0
g4-274 |XLPE|2000] 2 [ 70
Al -AZ 1 XLPE|2000| 2 50
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Table 7. Standard of KEPCO about Installing
additional equipment
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Table 8. List of Installing additional transmission line

2 oA 3Ek 13
E U2E st 4
A3t gal 27t
o W% & AAA &

Az 3 A& %23‘2 g;}(q?}gg]‘g}_gl

e Al =9 [(mm?) ‘—LL(%)T =
o} - AF | 2 |XLPE| 1200 122.2
4% - =% | 2 (XLPE| 2000 139.1
93 - 4ld | 2 |XLPE| 2000 128.2
B Ex | 2| OF | 1200 111.7
B - F9 | 2] OF | 2000 167.0
B - FF | 2] OF | 2000 178.8
Az - &3 | 2 [XLPE| 1200 105.9
A4 - dix | 2| OF | 1200 132.0
g3l - A&d | 2 |XLPE| 2000 136.5
2ekak - gekdk 2 |(XLPE| 2000 106.6
ekt - AXE | 2 |[XLPE| 2000 1262
% - ®3F | 2 |XLPE| 2000 122.7
¢F - TAF 2| OF | 1200 105.5
HE - BY| 2 [XLPE| 2000 107.3
Y5 - =¥ | 2 (XLPE| 2000 141.6
FH - W2 2| OF | 1200 143.4
FH - = | 2 |[XLPE| 2000 142.8
544 - F% | 3 IXLPE| 2000 123.3
T3 - =z} | 2 |XLPE| 2000 155.1
gEA - g [ 2| OF | 2000 141.4
R - FA | 2| OF | 1200 150.5
A3 ARAH 2 | OF | 1200 158.1
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Fig. 6. Construction Process of Conventional Cable
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