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Fig.1 Schematic diagram of
UHVAC transmission line
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Tab.1 Parameters of MOA
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Tab.2 Calculated single-phase grounding overvoltage for
different grounding conditions

R/Q LA 2l kS L K
! d=100 d=200 d=300 d=400 d=500 d=600
0.1 1522 1532 149 1501 1557 1497
1.0 1509  1.521 1487 1496 1531 1485

50 1491 1514 1477 1489 1509 146l
100 1458 1491 1463 1481 1489  1.459
200 1411 1455 1439 1473 1441 1449
500 1271 1303 1276 1334 1257 1332
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Tab.3 Calculated single-phase grounding overvoltage for
different transmission powers

PR M e o R KT
d=100 d=200 d=300 d=400 d=500 d=600
0 1.556 1.555 1.569 1533 1.580 1.614
1000 1.563 1560 1.573 1.536 1.569 1.611
2000 1.555 1.554 1563 1.524 1572 1.613
3000 1.550 1.552 1558 1.519 1570 1.610
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Tab.4 Calculated single-phase grounding overvoltage for
different conductor types

WHSRLHM M2 /mm ERAE S/ (Q-km™) i HEKF

P/MW

LGJ-400/35 26.82 0.073 89 1.531
LGJ-400/50 27.63 0.072 32 1.531
LGJ-500/35 30.00 0.058 12 1.533
LGJ-500/45 30.00 0.059 12 1.537
LGJ-630/45 33.60 0.046 33 1.533
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Tab.5 Calculated single-phase grounding overvoltage for
different tower parameters
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[l 5 / m 6] 5/ m K-

LIPS 57 15.7 19.6 1.543
L= 37 15.7 19.6 1.569

I 12 1 77 15.7 19.6 1.557

= K ] 4 i 2> 57 5.7 9.6 1.573
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Tab.6 Calculated single-phase grounding overvoltage for
different shunt reactor compensation degrees

WEE AR WEE KR
0 1.697 50% 1.563
10% 1.595 70% 1.562
30% 1.568 90% 1.557
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Tab.7 Calculated single-phase grounding overvoltage
when impedance of source E, changes

AT
X,/Q
Xo/X,=0.4 Xo/X,=1.0 Xo/X1=1.4

40 1.644 1.701 1.728
60 1.574 1.613 1.648
100 1.531 1.580 1.638
140 1.543 1.615 1.635
180 1.568 1.626 1.664

RS RR R BHBT L X/ X, K %t R
WK AN R R E, BBEPTARAE AN AR
v LR E, IR X, B9 G0 BEATEA wAREl T
KA, HIL, TR, S X,/ X, 18 8] i R
1.4 B B 42 S B 2o P R R B e R R AT
A 2 I B e P 2 I 7 A 4 b R
TE SR 2 T R Y JE Al B e A Y H S A
F2 b T L R A 25 D AH OG DA B I L s g F 5
g AT R A PR P R f Ak R R A T v AR AR
K5 R0 Xo/ X, (M 5 B LB REWEIE
PR HAE) B R AR, = (1) iR, RGN
FefH X,/ X, SHIEHI A ZE B R, BRI
BHELIT Xo/ X, B RGN X o/ X, WA, i £l 4= AH
R B T R St B oK an i 2 e D) 7E Ik S A
A R 2 M B ) R A R A R A R (21817

A VX /XD X /X +1
k=v3 Xo/ X1 +2 (D
12
m1.0£/
0.8 : : : '
0 05 1.0 L5 20
Xo/ X,

B2 ABRBKSRE X,/ X, LLENX AL
Fig.2 Relation between lifting coefficient and
Xo/ X, of system
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Tab.8 Calculated single-phase grounding overvoltage for
different source positive impedances

PR M B e L 1 KT

e Xip=40 X p=60 X»=100 X =140 X,,=180
40 1.728 1.648 1.638 1.635 1.664
60 1.647 1.585 1.579 1.554 1.567
100 1.639 1.580 1.516 1.527 1.530
140 1.635 1.553 1.529 1.520 1.540
180 1.662 1.564 1.530 1.542 1.576
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Tab.9 Amplitude of single-phase grounding
overvoltage for different line lengths

PR R A T

K E /km

R LS
100 1.269 1.379
200 1.305 1.418
300 1.384 1.498
400 1.419 1.542
500 1.503 1.633
600 1.599 1.728
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Fig.3 Amplitude of single-phase grounding overvoltage

for even MOA sets
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Fig.5 Single-phase grounding overvoltage for equally
distributed shunt reactor compensation
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Tab.10 Single-phase grounding overvoltage for
unequally distributed compensating capacity
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2:1:2 1.827
1:1:1 1.783
1:2:1 1.718
1:4:1 1.696
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Tab.11 Power frequency overvoltage for

unequally distributed shunt reactor
compensating capacity
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Tab.12 Single-phase grounding overvoltage for
compensation with both MOA and shunt reactor
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Tab.13 Comparison of single-phase grounding overvoltage
between single-loop and dual-loop transmission lines
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Calculation and suppression of single-phase grounding
overvoltage in UHVAC system
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Abstract: Based on the effect of power source impedance on single-phase grounding overvoltage,a method
to accurately calculate the maximum single-phase grounding overvoltage with less simulative computation is
proposed ,which considers various influencing factors synthetically. The suppression of single-phase grounding
overvoltage is studied for different line lengths and the optimal allocation of HV (High Voltage) shunt reactor
compensation capacity along line is proposed from the aspect of both frequency overvoltage and switching
overvoltage. The single-phase grounding overvoltage is compared between single-loop and dual-loop lines,
which shows that of former is serious than that of latter,and the corresponding countermeasures are given:
MOA (Metal Oxide Arrester) and HV shunt reactor should be installed at both ends for line with length less
than 500 km;distributed MOA and HV shunt reactor installed for each segment of line with length greater
than 600 km,the length of line segment should be about 400 km.
Key words: UHV power transmission; UHVAC; overvoltage;
impedance characteristic; line segment; calculations

electric grounding; failure analysis;





