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Study on fault overvoltage of converter station of UHVDC power transmission system

PEI Chan, LU Siying, QIN Xin, YAO Hang
(College of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: There are many capacitive and inductive components in converter station for 800 kV DC power
transmission system, which is easy to cause overvoltage phenomenon when a short circuit fault occurred. Research on the
characteristics of overvoltage under various operation and fault conditions to ensure the system's safe and stable operation
is very important. A simulation model of the UHVDC power transmission project from Yunnan to Guangdong is built by
using PSCAD software. To carry out this research, two typical faults in convert station are chosen: the short circuit fault
between the top of convert valve and neutral bus, and single-phase ground fault occurred at the side of converter
transformer. Research results show that higher overvoltage appears on the non-faulty pole when short circuit fault
between the top of convert valve and neutral bus; among four upper rectifier bridge side of connected winding of convert

transformer, the highest overvoltage appears at upper rectifier bridge side wye-wye connected winding of convert

transformer when single-phase ground fault occurred.
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Fig. 1 Arresters protection scheme for single pole at Yun-Guang converter station
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Table 1 Rated system parameters of converter station
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Table 2 Definition of arresters for converter stations
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Table 3 Parameters of arresters for converter station
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A 449 449 578
A2 946 885 995
V3 287 245 292

CBIA 482 477 600
Ml 286 245 373
2 482 477 600
DB — 816 1127
DL — 816 1127
E — 163 238

SR1/SR2 — 40 477

3 WREMESITE

3.1 [RTR i B 2k 5E B A pE

L P T % ) 1) oL 5 A B A e AL 44 2
g% b5 AR R it I, S 8 46 R4 2%
W THL(92) Mo} P B2 T s W B ), A S I R 0 A
BN TATH HAL, BRI R (R oK s A 141



-152- & 0% EP DA

IR, RIS AR 0t PR A S B AR
R IR TR H P B 2 g o 300 RIS R DR 3))
VEB B, R SIVELERT 0.5 s,

MM PSCAD i BLit A =) s s A
ARG, WA W R A IR, R R
RN 2s, WBERFEENTE] 2 100 ms.

3.1.1 HE A b7

R TOO0) otk RES by, (77 3045 SR an 18]
2 JirRe 2s MR R AR, RGN B L0 AR X
B ftl S Y o 28I O B S AT A, RO I TR
PR RE 2 7 R N, R0 A A e i Y R AR
1015 kV LR, 2954 1.27 4> pu(1 p.u=800 kV).
FEA A R I F R KPS AN iy, 40t ot 5 2k 5 248
k.

-VR N Main: Graphs
0.0

-0.2k |
~0.4k |
0.6k}
-0.8k
~1.0k b
-1.2k

0.0—
~0.2k}
0.4k |
0.6k}
0.8k F
~1.0k}

YKV

y/kV

2.040 2.050

2 BTN AR Tt i B AR BR MU (T B TS

Fig. 2 Simulation of short circuit occurred between at the top
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Table 4 Overvoltage amplitude of single-phase ground fault

occurred at rectifier bridge side of converter

transformer at rectifier side
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