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Tab.1 Transmission line parameters of

UHVAC system

L/ Q Bt/ Q HH/Q
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Tab.2 Parameters of MOA
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Fig.1 U-I characteristic curve of MOA
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Fig.2 Schematic diagram of UHVAC transmission lines
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Tab.3 Single-phase grounding overvoltage for
different fault positions and grounding resistances

231 AT M B TR K P
HEL/Q  d=0 d=200 d=400 d=600 d=800 d=1000
0 1472 1441 1464 1538 1427 1.364

1 1468 1431 1.448 1.523 1414 1.353
10 1.464 1412 1423 1503 1.383 1.347
20 1461 1389 1396 1474 1361 1332
50 1.419 1.357 1370 1.406 1314 1.291
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Tab.4 Effect of transmitting power on
single-phase grounding overvoltage

WE /MW DHEKRFE | /MW i H R
0 1.531 1500 1.527
500 1.531 2000 1.524
1000 1.528
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Tab.5 Effect of equivalent source impedance on
single-phase grounding overvoltage

o oL R KO
X,/Q
Xo/X,=04 Xo/X=1.0 Xo/Xi=14
40 1.503 1.527 1.578
60 1.483 1.514 1.560
80 1.469 1.501 1.551
100 1.449 1.488 1.547
120 1.461 1.470 1.514
140 1.488 1.494 1.511
160 1.501 1.517 1.531
180 1.520 1.526 1.540
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Fig.3 Three-segment UHVAC transmission line
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Tab.6 Single-phase grounding overvoltage of
UHVAC line with three equal segments

K

L1 FUNE VA
MR - 3 -
Jrx a Jrb I e Jratd
80% 1.667 1.667 1.667 1.669
85% 1.646 1.647 1.648 1.649
90% 1.623 1.624 1.624 1.624
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Tab.7 Single-phase grounding overvoltage for
different segment lengths

2k oy B it H R KA

77X /km LR 80%  AMEJE 85%  *MEEIE 90%
400-400-400 1.667 1.648 1.624
200-600-400 1.725 1.699 1.677
300-500-400 1.708 1.689 1.660
433-433-434 1.688 1.670 1.649
500-400-400 1.694 1.679 1.654
400-500-400 1.719 1.699 1.677
500-400-500 1.762 1.734 1.704
500-500-500 1.785 1.742 1.712
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Fig.4 Four-segment UHVAC transmission line
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Tab.8 Single-phase grounding overvoltage of
UHVAC line with four equal segments

- i LR K
A2 RE s s s s
mR 1 k2 K3 X4 HHS
80 % 1.820 1.828 1.828 1.837 1.847
85% 1781 1785 1785 1790  1.794
90 % 1.732 1.734 1.734 1.735 1.737
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Tab.9 Single-phase grounding overvoltage for
different segment lengths

PR TR K
PRBITROTA Sk S g0 NI 8590 HMESEE 90%
400-400-400-400 1.820 1.783 1.732
400-500-300-400 1.885 1.831 1.778
400-400-400-300 1.807 1.769 1.724
300-400-400-300 1.795 1.753 1.711
400-300-300-400 1.712 1.704 1.681
300-400-300-300 1.759 1.726 1.694
400-300-300-300 1.691 1.662 1.646
300-300-300-300 1.683 1.654 1.623
300-200-400-300 1.698 1.669 1.645

26 O RIJN LR B o BB — e i | 4k i 0 Bl
P b R RN RN B R Ao R N X T
oy 4 B R R 4 B 4R B M I 80% ~ 85%
B, 3 4% 20 0% R 2 b e e 2 L R AN 23 e B i K
S KK B AT IR 1300 km, BB e KK B AT 3k
400 km , — Fh 8¢ R A H A £ 5 43 BE O A 400 km—
300 km-300 km—-300 km ; ™ %P2 BE B 90 9% B, £ HL
JEIK A — 20 BEAIR | 48 SR 4 I SRR 2 b T s 0 R TR AN
2 BRI 7K 1 fe KK BE B INZE 1400 km, B4k
B Fe KA FE AT 38 400 km, —Flaed o R BAR A 55 h & 2
B 28 4% 43 B 7 20 400 km—300 km—300 km—400 km,,

TN AR T R o Al MR RS K E T,
2 %3 B 3K BARE 2 e R A e ) R R AR K



® ® 0 8 & iR B

8335

B 8% o3 B, D/ INEk o3 BERE RS X i L AT —
JE R HI S5 1 T, 5 4 i BOk— e i b 1] BEAR
JEE L o F O D

33 4S5 RREEBREMMETRE

33.1 FHHySHEEARTEE

T AL A IR 85 e o 2 v B A BE TR 2R P

¥4y 5 Bt BRI N 300 km 4R
TR,

S T B ke i R 1 R RO | VAR
AR A R A

1. WrEnze 10 4Lkt ay , K 5 Frs | o B
SR £ A Bk B AR R R Ty = b A R Ab

R W 5

‘BEREaR % qe"

Es5 55 BENBRERRE
Fig.5 Five-segment UHVAC transmission line
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Tab.10 Single-phase grounding overvoltage of
UHVAC line with five equal segments

i L R K
HX1T mAn mAm FANV FAv
80 % 1.725 1.730 1.730 1.730 1.768
85% 1.715 1.719 1.719 1.724 1.739
90 % 1.665 1.668 1.668 1.668 1.674

¢ 10 R0 3k TR A ek o Fe 1 BR sl VR AT A
B, Y 2R I R MEE B 80 % 1R 85 9% T, T £k ML AR 2
b ot i R Ao PR KT 2 R 90 9% B
1o LR AR R 1.7 p-u. LT,

332 oS BEAXRERKEL AT NS E

LR A B Oy 2k A AR AR I | BA A 42 i e e it e
JEAEANZR 11 i | bt B e 2R FHAE S B 2 B WA g A
)i B =

1 BREBEKETHHMNSEEDRRETEEKTE

Tab.11 Single-phase grounding overvoltage for
different segment lengths

H, 7K

A2

o AT
HHOT BT Skn e 00, AV 859 MR 90%
300-300-300-300-300 1.725 1.710 1.665
300-200-400-300-300 1.756 1.725 1.688
300-200-500-200-300 1.773 1.730 1.695
300-300-300-300-400 1.758 1.718 1.672
300-300-300-400-300 1.773 1.746 1.708
300-300-400-300-300 1.820 1.782 1.731
400-300-300-300-400 1.787 1.751 1.714
300-300-400-400-300 1.828 1.794 1.738
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Fig.6 UHVAC transmission line with loads or sources
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Tab.12 Line segment modes for different
total line lengths

R RKE /km Sy B a0/ km AL
1200 400-400-400 80 %~90 %
1300 400-400-500 80 %~90 %
1400 400-300-300-400 90 %
1500 300-300-300-300-300 90%
1600 300-300-300-300-400 90 %
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Single-phase grounding overvoltage of long-distance UHVAC lines
LI Yang',SHEN Yang®,ZHOU Hao',JI Rongrong’,SUN Ke*,DING Jian®>,QIAN Feng’
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3. Overhauling Branch,Zhejiang Electric Power Corporation,Hangzhou 311232, China;
4. Zhejiang Electric Power Corporation,Hangzhou 310007, China)

Abstract: The influencing factors of single-phase grounding overvoltage are analyzed and the conditions
causing the maximum overvoltage are obtained. With different compensation degrees of HV shunt reactor and
different disposals of MOA (Metal Oxide Arrester),the maximum length of UHVAC line is discussed for
different segment modes,under which the single-phase grounding overvoltage will not surpass the limitation.
The effect of MOA on overvoltage suppression is compared with that of HV shunt reactor,which shows the
latter has better effectiveness. For three-segment lines,the maximum total line length may reach 1300 km
while that of single segment may reach 500 km. For four-segment and five-segment lines,the maximum total
line length may reach 1400 km and 1600 km respectively while that of single segment may reach 400 km.
Key words: UHVAC system; single-phase grounding; overvoltage; compensation; UHV power transmission



