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A Study on the Transient Characteristics in 765kV Untransposed Transmission Systems

%R e -E AR
(Yong-Jin Ahn ‘- Sang-Hee Kang)

Abstract — This paper describes a study of transient characteristics in 765kV untransposed transmission lines. As the
765(kV) system can carry bulk power, some severe fault on the system may cause large system disturbance. The large
shunt capacitance and small resistance of 765kV transmission line make various difficulties for its protection. These
problems including current difference between sending and receiving terminals on normal power flow, low order
harmonic current component in fault current and current transformer saturation due to the long DC time constant of the
circuit etc. must be investigated and solved. The analysis of transient characteristics at sending terminal has been
carried out for the single phase to ground fault and 3-phase short fault, etc. The load current, charging current in
normal condition and line flows, fault current, THD(Total Harmonic Distortion) of harmonics, time constants have been
analysed for the 765kV untransposed transmission line systems.
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Table 2 765kV Untransposed line constants

T a b c a’ b’ c’

a | 0.0529 ] 0.0383 | 0.0366 | 0.0358 | 0.0366 | 0.0374
;3_ b { 0.0383 | 0.0469 | 0.0362 | 0.0359 | 0.0362 | 0.0366
~| ¢]0.0366 | 0.0362 | 0.0466 | 0.0362 | 0.0359 | 0.0358
? a’| 0.0358 | 0.0359 | 0.0362 | 0.0466 | 0.0362 | 0.0366
k\r:r' b’ 0.0366 | 0.0362 { 0.0359 | 0.0362 | 0.0469 | 0.0383

¢’ 0.0374 | 0.0366 | 0.0358 | 0.0366 | 0.0383 | 0.0529
9l a{0.4302 1 0.1569 | 0.1223 | 0.1059 | 0.1149 | 0.1055
é b | 0.1569 | 0.4902 { 0.1962 | 0.1477 | 0.1481 | 0.1149 |.
21 ¢10.122310.1962 | 05156 | 0.1696 | 0.1477 | 0.1059
§ a’l 0.1059 | 0.1477 | 0.1696 | 0.5156 | 0.1962 { 0.1223
Km b’ 0.1149 | 0.1481 | 0.1477 | 0.1962 | 0.4902 | 0.1569
~| ¢’| 0.1055 [ 0.1149 | 0.1059 { 0.1223 | 0.1569 | 0.4302
M| a| 12E-08]-2.38-09|~76E-10|-4.0E-10|-8 2E-10|-1.3E-09
f']‘ b [-2.3E-09] 1.2E-08(~2.4E-09]-8.0E-10(-10E-09{-8 2E-10
Y[ ¢ |-76E-10{-24E-09] 1.1E-08[-1.2E-09]-8.0E-10[-20E-10
< | a’|-40E-10[-8.0E-10|~1.2E-09] 1.1E-08[-24E-09|-7.6E-10
B o|-82E-10|-1.0E-09| -80E-10|-24E-0| 12E-08|2.3E-09
KM | 13E-00| -8 2E-10| -4 0E-10| -7 6E-10| ~23E-09| 1.2E-08
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Table 3 BUS Voltage(unit:kV)

S-8A R-34 279 AgA
VSa= 451.905 | VRa= 453.787| VSa-VRa= -1.882
VSb= 452.305 |VRb= 452.583| VSb-VRb= -0.278
VSc= 452.870 | VRc= 452.036| VSc-VRe= 0.834
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Table 4 Charging currents(unit:A)

N

R-=4 (FRAR
IRa= 425985 | ISa-IRa= 12.363
IRb= 419.216 | ISb-IRb= - 4.081
IRc= 416.150 | ISc-IRc= -17.486
Ua= 400.358 | ITa~-IUa= 14.692
IUb= 418.766 |ITb-IUb= - 1.802
TUc= 440.264 {ITc-IUc= -22.791
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19 | ISa- 433.348
% | ISb- 415135
A | ISc= 398664
29 | ITa= 415050
3 | 1Tb= 416964
A | ITc= 417473
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Fig. 5 Current signals on No.1 circuit in S-BUS
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Fig. 6 Current signals on No.1 circuit in R-BUS
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Fig. 7 Current signals on No.2 circuit in
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Fig. 9 Voltage signals on a-phase to ground fault in S-BUS
(fault distance 90(%), fault inception angle 90())
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Fig. 12 Curment signals on a-phase to ground fault in S~-BUS
(fault distance 10(%), fault inception angle 0(")
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Fig. 13 Current signals on bc-phase short fault in S-BUS
(fault distance 10(%). fault inception angle 0(")
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27 Frequency spectrum of current on a-phase to ground fault
in S-BUS {fault distance 10(%), fault inception angle 0{’)
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28 Frequency spectrum of current on be-phase short fault in
S-BUS (fault distance 10(%). fault inception angle 0())
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29 Frequency spectrum of current on 3-phase short fault in
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in S-BUS (fault distance 90(%), fault inception angle 0(')
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31 Frequency spectrum of current on bc-phase short fault in

S-BUS (fault distance 90(%). fault inception angle 0()
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32 Frequency spectrum of current on 3-phase short fault
in S-BUS (fautt distance 90(%), fault inception angle 0())
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Table 6 Characleristics of time constant on S-BUS(Unit:ms)
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F B ad | b8 | & | abA | bed | cad | 3%
AL | A | N (= | a2 | dg | d9F
10 57.43 | 56.13 | 52.70 |1109.091109.67| 97.921103.97
20| 54.19 | 52.51 | 48.12 {102.61|105.25| 90.83| 97.37
3 { 30 52.23 | 50.46 | 45.68 | 98.37|102.39| 87.21| 89.94
A | 40| 51.04 { 49.30 | 4432 | 95.46(10054| 85.62] 86.84
A) | 50| 50.38 | 49.37 | 43.67 | 93.47} 99.44| 85.54| 84.92
A [ 60 50.14 | 4866 | 4355 | 92.19| 98.99| 86.83| 83.76
(%) 70| 50.28 | 49.05 | 43.94 | 91.47| 99.18| 89.96] 83.27
801 50.85 | 50.01 | 44.94 | 91.22{100.07| 95.47| 83.66
90| 51.95 | 51.77 | 46.82 | 91.42(102.01(105.40! 87.88
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Fig. 33 Time constant of b-phase current on bc-phase short fault
in S-BUS (fault distance 10(%), fault inception angle 0(’))
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