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Fig. 1 Main wiring diagram of site-division cascaded
UHVDC project
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Fig. 2 Grounding mode of site-division cascaded UHVDC
project at sending end
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Fig.3 Flow chart for transferring from grounding mode
1 to mode 2
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Fig.4 Flow chart for transferring from grounding mode
2 to mode 1
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Fig.5 Equivalent current source model for parallel
grounding transfer state of ground return
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Fig. 6 Equivalent current source model for parallel
grounding transfer state of metallic return
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Fig.7 Equivalent current source model for parallel
grounding transfer state of metallic return
(station 3 grounding)

Ry =
% vz Al

K7 b, Ras Al 3 He M B 26 6 L BE (4 B B0 T
P R LR N 0.766 Q) o MR B 7 o] 315 7E
i 3uAMEMIT G A B A

Luprs =

Il RlineZ RelZ

(Rell Jr Rlinel )Relz
[RCU e +Re,3+R,me2} (Roi+Ru+Rie)
(7)
e/ N IE T KT =500 A ¥4 b E
TR L BH M A (R, —=7.128 Q, R.,,=0.766 Q, Hi4x
/2.2 1) RAR(7) 58] Lyprs=171 A, IE KT HL
T BIE 20 A
PEAN AR A 3uk A = i TR A L
4 i A1 2 B 4 T O S HL 0] T W), FE A AR, AT AE R
A7 5 M 7 X e 2 i A o 3 0 8 ik AN b L SR
FEPAT 22 b 5 5 45, 5 U 46 52 1S T 9
3 4 Ja ] 2 3 I O Je FC A ) 1R R 2 DR A 4



Ja 2Ry 3K AR P 3k P e i O =X, A2 30
PR RN B 2 4 26 TR B 3l PN 42 L T S i K
P ¥ 90 e DK G T A A e ) 2 b Oy O Bk
ARG R A Bk N IT SRR R] 2 )5 23 TF (¢
A IO 7 3 AR R A ) A e AR i 5 B o K % £ B O
o HL U AT 58 B fe o 7 B il N R RN B
2 R A R EEN R, & e L EHR TR
SEBR R T 30 ML 4

3 HERIE

SRy 55 E A ST HE B4 4 ik 2 KR v R B I L R
Grie Ty ORISR AT R 4 B R TR
S 4 il DR 4 e R TR S R T S B Y S
i 50l E (real-time digital simulator, RTDS) % %4
2 T M A B R G, A O SR W HE AT T 4 E
o & B HE R TRESUE R RN 8000 MW, #il E H
TiHLYE A 5 000 AL #E B LR D 800 KV, ik b
il 4 G A A9 LU HL Rl 400 kV
3.1 XKihEIZk T A Xk

MR S5 F a0 B K b [Pl 2k is 17 5 3K, i 1A
W 2 B4 5 R4 i #4847, BL R HL I 3 500 A (Fx
ANELIR ) 36 B 1 R 2 34 R FH 4 kb 5 2 4l
EZ1T N 6 K& i 1 Hz2 7 =X 2 5% 36 0 42
1R 4.

R [R1 2 T 42 5 X5 47 O UL IR 8.

4 LB ly Is
Ips

600f : b : :
F 1 1 | 1 1
2000 IR |y : L D
0 4 - 4 -
4 PRI L -
1 1 1 1 1
1 1 1 1 1

JE/KV  ELTHLHUA
0
[=J
(=)

o 2 4 o 8 10 12
s
w12 T 1 [ ST AR e FL R ITTSE MR 5
w FE R T S 55 e PO IS AR o

8 Kis[EIZk T#EH 77 X EHMHERF
Fig. 8 Simulation waveforms for grounding mode
transfer of ground return
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Fig. 9 Simulation waveforms for grounding mode
transfer of metallic return
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Grounding Mode Transfer Strategy for Site-division Cascaded UHVDC Transmission Systems

YU Xiang1 , ZHANG Qingwu', GAO Zijian®, XIAO Jianmin'
(1. NR Electric Co., Ltd., Nanjing 211102, China;
2. State Grid Economic and Technological Research Institute Co., Ltd., Beijing 102209, China)

Abstract: The site-division cascaded ultra-high voltage direct current (UHVDC) transmission system exhibits greater flexibility and
complexity in connection configurations and return circuit transfer compared to conventional two-terminal UHVDC transmission
systems. Based on an actual sending-end site-division cascaded UHVDC project, this paper designs a transfer strategy for the
grounding modes of DC system, which satisfies the requirements for flexible commissioning and decommissioning of the sending-
end low-voltage converter station. To address potential grounding mode transfer failures during ground return and metallic return
operation modes, this paper proposes countermeasures involving small current step injection and short-term grounding of the
receiving-end converter station, respectively. The effectiveness of the proposed control strategy is validated through experiments
utilizing actual control and protection devices in conjunction with real-time digital simulation.
This work is supported by State Grid Corporation of China (No. 5500-202426160A-1-1-ZN).
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