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Effectiveness Evaluation on Combined Connection Operation of OF and XLPE Cable

A o .o
(Jik—byoung Chea - Jong—Beom Lee)

Abstract — OF cable with excellent reliability and economic efficiency, has been used as the main cable of underground
transmission in Korea. However, as XLPE cable is excellent in view points such as reduction of loss, convenience on the
construction/operation, and manufacturing technology, it has been replaced as instead of OF cable. Also, when the aging
occurs in some sections of OF cable, the section is replaced as XLPE cable without changing of whole cable line. However,
there are some differences like electrical constants between both types of cables. Therefore if underground transmission
system will be operated as combined connection composited of both cables, it should be proved that overvoltage is stable in
steady and transient state. This paper describes the effectiveness of connection operation in combined OF and XLPE cable. For
the evaluation of effectiveness, some important analysis such as sheath component voltage, lightning and switching overvoltage,
single line—to—ground fault are carried out in steady and transient state. EMTP/ATPDraw is used for modeling and analysis of

system.
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Table 3 Sheath reactance
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Fig. 1 Sheath induced voltage
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Table 4 Sheath induced voltage

Aol zw | MZAd [ DASEE
s [V] vl

OF Alo]& 17.97 24.73

XLPE #AolE 18.99 26.14
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Table 6 Comparison of sheath induced voltage

R Case 1[V] Case 2[V] Case 3[V]
#0 0 0 0
#1 17.25 17.98 17.62
#2 26.14 25.38 24.55
#3 0 0 0
#4 19.32 18.57 20.16
#5 27.65 26.52 28.11
#6 0 0 0
#7 18.24 18.59 16.84
#8 23.40 24.23 23.97
#9 0 0 0
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Table 8 Comparison of sheath circulating current

2] %] Case 1[A] Case 2[A] Case 3[A]
#0 179.38 193.01 193.00
#1 191.18 190.91 191.10
#2 198.88 198.66 198.68
#4 191.06 190.51 186.95
#5 198.49 198.07 189.87
#7 190.17 187.00 190.59
#8 197.90 189.31 197.92
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Fig. 5 Ground fault modeling
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Table 9 Comparison of sheath induced voltage in case of
single line—to—ground fault

RE Case 1[kV] | Case 2[kV] | Case 3[kV]
#0 13.66 13.67 13.69
#1 15.19 15.2 15.05
#2 16.10 16.07 15.7
#3 16.52 16.5 16.5
#4 18.39 18.08 18.65
#5 19.49 19.64 20.3
#6 20.65 20.74 20.58
#7 22.58 22.91 22.59
#8 24.31 25.19 24.49
#9 26.04 25.56 25.62
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Table 7 Comparative analysis of sheath induced voltage

OF Ao]E XLPE Aol &
s Axbgr | mase A2k AR R
[V] [V] [V] [V]
1J; 17.97 17.62 18.99 20.16
1J, 24.73 24.55 26.14 28.11
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Table 10 Comparison of sheath circulating current in case

of single line—to—ground fault
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Table 12 Comparison of sheath induced voltage in case of

lightning strike

s Case 1[kA] | Case 2[kA] | Case 3[kA] A A Case 1[kV] | Case 2[kV] | Case 3[kV]
0 595 500 504 #0 32.12 32.09 32.09
#1 32.00 32.00 32.00
#1 9.91 9.84 9.58 #2 32.00 32.00 32.00
#2 8.93 9.86 9.90 #3 19.75 19.74 18.93
#3 4.03 3.70 2.37 #4 19.71 19.71 18.88
#4 10.23 10.22 10.16 #5 19.66 19.66 18.88
#6 12.14 11.64 12.69
#5 9.26 9.525 10.45 #7 12.13 11.64 12.68
#6 18.72 19.91 19.89 #8 12.08 11.61 12.64
#7 2.34 2.45 2.21 #9 10.77 1.94 1.88
#8 2.46 2.46 2.88
#9 2.94 3.05 2.59 2.5.3 1P ¥
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Table 14 Comparison of conductor voltage in case of
lightning strike

RE Case 1[kV] | Case 2[kV] | Case 3[kV]
#1 738.64 742.41 766.39
#2 742.16 727.12 755.00
#3 743.49 732.78 780.96
#4 735.19 721.22 748.16
#5 713.51 707.82 774.27
#6 685.84 736.92 714.87
#7 676.82 770.68 670.55
#8 663.52 685.94 648.60
#9 588.98 631.48 621.14
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Table 15 Insulation design goal overvoltage multiple of
154kV switching overvoltage
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Table 16 Comparison of conductor voltage in case of

reclosing
A A Case 1[pul] | Case 2[pul] | Case 3[pul
#1 2.8951 3.0271 2.9607
#2 2.9086 3.0384 2.9723
#3 2.9350 3.0586 2.9992
#4 2.9519 3.0750 3.0214
#5 2.9613 3.0752 3.0455
#6 2.9698 3.0904 3.0629
#7 2.9793 3.0984 3.0719
#8 2.9852 3.1084 3.0825
#9 3.0025 3.1316 3.0972
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Table 17 Comparison of sheath induced voltage in case of

reclosing
A4 Case 1[kV] | Case 2[kV] | Case 3[kV]
#0 2.81 2.67 2.58
#1 7.51 7.31 7.53
#2 6.80 6.69 6.65
#3 1.65 1.49 1.38
#4 6.10 5.74 6.12
#5 5.78 5.63 5.96
#6 0.94 1.01 1.03
#7 5.06 4.93 5.06
#38 5.00 5.31 5.07
#9 0.82 0.12 0.12
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