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Analysis of AC faults in the receiving-end of a hybrid cascaded multi-terminal HVDC system

LIU Chen*2, SUN Panlei®?, LIU Xuhui* 2, WU Qingfan®?, CAO Sen*?, HUO Chenghui® 2, LU Qi*2
(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. XJ Group Corporation, Xuchang 461000, China)

Abstract: The receiving-end hybrid cascaded multi-terminal HVDC system has a wide range of application scenarios
because of its economy, flexibility and many other advantages. When an AC system failure occurs in receiving-end of an
inverter VSC station, the power transmission capacity of the VSC is weakened, and during the fault, the continuous output
power of the rectifier station will aggravate the power surplus on the DC side, resulting in a sharp increase in VSC
converter voltage. After the failure, the system takes a long time to restore power to normal delivery, seriously affecting
the normal operation and stability of the system. Aiming at the problem of overvoltage on the DC side and the power
recovery problem when the AC fault occurs in the receiving end converter of the hybrid cascaded multi-terminal HYDC
system, this paper proposes a voltage-power coordinated control strategy and an AC low voltage based on the change of
the receiving end AC voltage. It uses real control and protection devices to build a hardware-in-the-loop simulation
platform based on the RTDS simulation system, which verifies the feasibility of the proposed strategy.

This work is supported by the Major Science and Technology Project of Henan Province: Research on Key
Technologies and Equipment Development of VSC-UHVDC Power Transmission (No. 191110210900).
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Fig. 1 Topology of receiving-end of hybrid cascaded

multi-terminal HVDC system
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Table 1 Equivalent impedance of the receiving end grid node

- Lccl VSC1 VSC2 VSC3
It sl : : : :
FHAT/Q FHAT/Q FHAT/Q FHAT/Q
LCC1  2.04+j9.70 j350.54 64.66 j26.43
VsC1 — 1.67+j8.27 j344.76 j156.48
VsC2 — — 4.47+j1212  0.13+j7.57
VSC3 — — — 8.04+j13.57

1.3 EXITHITRE

EHIBATIN, #R M LCC i #4547 BLR L
WiEdRE, AR LCC Hei 2 AH—4 vSC
e #1217 75 8 B H R4 AR =, oAt VSC #eii
TIBATIEAR YD)yt WA M7 78 € HiR
L FE B ) LCC Heifi g8 Al VSC # it 4% i EL IR
ML S (H 2 A R

LCC i s r) 4zt an B 2 Fras, HA lac rer
N LCC WHEMHEMZSEE, le N LCC M ER AR
SEBRME, Ude ref NEIMHEESHEEH, Ug N LCC #
A EMHESLPRME. MRG0T R R U,



-182 - LY EE X T EE R

P A2 il 2% 10 N\ JBCEL R AL IAL 1R 22 A0 L P I R 22
HIBUIME, 8T RGHERSIZATIN AT B AR
R, BRI ER B ESHEEN T R
Umargo 24 RGUISATAEIS A SN, P12 &5 15
WEF AR ZE . BRI RE . IR 2 AL
KAE, N RGAERG AT AT i Rz A o
WAL B IR 2B BN T B nago P1E
i s PO ) 220 S AR R AR e A R A

VDCL“
Taerer '.E,'f’ﬁ
|
L, —1 X LU
I 1
Uae : il fu 2
Ikl
L A
Useror* Unarg .
(a) EH A LCCHE 2 4
VDCL -
Tgcrer LA W
| LU
LL, _‘ ge— :
MAX
U —
fih Az

kit

sref
(b) I AF EELCCHS i H
2 LCC #rimarizHiZiE
Fig. 2 LCC converter control logic
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Fig. 3 VSC converter control logic
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Fig. 4 Voltage-power coordinated control strategy
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