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Abstract: The reliability of VSC-HVDC DC capacitors directly affects operation reliability of the converter
valve. It is necessary to study their steady and transient operating characteristics so to provide a basis for the
full-condition equivalent test of the VSC-HVDC DC capacitors. In this paper the actual parameters of the
Wudongde project system is taken as an input, an electromagnetic transient simulation model of VSC-
HVDC DC system containing real sub-modules is set up, and the steady and transient operating character-
istics of the VSC-HVDC DC capacitors is analyzed. The simulation results show that under steady condi-
tions, the VSC-HVDC DC capacitors are subjected to a step-shaped AC voltage biased by DC, regardless
of whether there is a negative switching condition. Under steady conditions, the current on the VSC-HVDC
DC capacitors is a superposition of the power frequency AC current and the impulse current. In case of no
negative switching, only a positive impulse current is existed on the capacitors. While, in case negative
switching, both positive and negative impulse currents are existed on the capacitors. Under transient con-
dition, the peak of current of the VSC-HVDC DC capacitors is the highest under a single-phase grounding
fault on the valve side of high valve group converter transformer, and the peak of transient voltage of the
capacitors is the highest under a single-phase grounding fault on the valve side of low valve group convert-

er transformer.
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Table 3 Circuit parameters of Guangdong station

e HE
ek S RARIAL AR IBE , 2 1 400 kV+400 kV 7L R
HHIE A YNy
A PRI AN GEA
HEZH/MVA 480
AR 1 525/3
- ' 244/ 3
WhT/% 18
SR e —4td)
S FEFF IR /% 1.25
P L LA LA /mH 40
J ol EL BELBEL{E/ Q) 5000
FRPEREZR A BRI A B /m 75
B LR A7 B R BT LR /mH 75
2.200,
2.150/
2.1001
%z%o
5 2.0001
1.950/
1.900/
1.850 -

X 1.540 1.560 1.580 1.600 1.620 1.640 1.660 1.680

3.00
2.50

-1.00

t/s
2.00 1
1.50 1
% 1.00 1
~ 0.50
0.00 1
-0.50 1

X 1.540 1.560 1.580 1.600 1.620 1.640 1.660 1.680

t/s

2.1501
> 2.1001
< 2,050
= 2.000 -
1.950 -
1.900 -
1.850

—

X

4.0 s

3.01
2.0 1
1.0 1
0.0 1
-1.04
2.0+
3.0

]CAU/kA

540 1.560 1.580 1.600 1.620 1.640 1.660 1.680

X 1.540 1.560 1.580 1.600 1.620 1.640 1.660 1.680

t/s

(b) B

Eo FERARSHEERRNE

Fig. 6 Steady voltage and curren waveforms of

VSC-HVDC DC capacitors



2025 55 6.4 Ribsh % TYEHNMN L RERESRS G SBITREMR (s 222)
& 6 TLIA HFaS T T RS FrRsZH

ELU I BB ERIR A IR, H R (E 2R 2.15 KV, Er]_V"" -1-{1_3_55\/;_: HBSM|  |HBSM #ﬁffﬁ‘?ﬁ(ﬁ?}l\/f)
ERAA PRSI, M TSRS i HL 5 A o TV s (TS s TR =~ K
R, SR % TR | et e e Y A
M U, e K LRI 2.81 kA A7 TR S " Sresm]) resm] reswm] ¢
i R il iR e ¢ R PN IR TSR AT A LI B SN Uy '
HITRIE(EA 3.05 kA, 1 mchﬁﬁmwﬁﬁ 3.04 kA, e o
o Eﬁj{ — ch
4SR5 X P I 7 7 T 25 s fimsv] - fimsw]
e MRS T A P SRR L T LA 3 v — AP AP
e s S AV R 2 e s e e, Gl 7-8 i EBSM| — |EBSM|— |EBSMI=>
**{f?*ﬁﬁ%(HBSM) FBSM FBSM FBSM !
T (JiBsM ! iI{BSM %*HBSM =
INHBSM : = (-
y HBSM|, —JHBSM [HBSM| {
E FBSM|! —{FBSM] —{FBSM HBSM HBSM HBSM
Bl TSI S =, ot , o] s s
il lf =% FBSM FBSM| FBSM
L B FBSM FBSM FBSM
HBSM| [HBSM| Uy
HBSM| [HBSM| Lo, o
“{FBSM| —{FBSM EEIXYTN
FBSM] E:EFBSM J"-%’-J‘ﬂa‘%i@
' 8 IR iE)ZE MR M et i P TR A
A 3 PR 4L Fig. 8 Schematic diagram of the grounding fault on the
e valve side of the low valve group
_ E7 HRERNELSERE BEXT 4 A ] F) A U ] A0 B 05 LA
Fig. 7 Schematic diagram of the groundlng fault on the
valve side of the high valve group P A H A AR R i 9-12 Fis.
8.07
6.0
4.04
% é 2.0]
g g 0.0
= = 20
—4.0-
0 - : - - -6.0 - - - -
x 1.000 1.050 1.100 1.150 1.200 x 1.000 1.050 1.100 1.150 1.200
2.0 t/s t/s
3:20- 3.20
3.00/ 3.00;
2.80 2.804
g 2.60 E 2.601
=5°2.40; 25°2.401
2.20 2.20
2.00/ 2.004
1.80 : f . . 1.80 : - . ;
x 1.000 1.050 1.100 1.150 1.200 x 1.000 1.050 1.100 1.150 1.200
/s /s
(a) B3 (b) A 3%

B9 IRIFERBTBRERRKE

Fig. 9 Voltage and current waveforms of VSC HVDC capacitors under operating condition 1

e 37



(a) HLILRK

(b) HAR /D

E12 THRAFZERFEERRERE

Fig. 12 Voltage and current waveforms of VSC HVDC capacitors under operating condition 4
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