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Abstract: With the advancement of DC transmission, both LCC-HVDC and VSC-HVDC systems will inevitably inte-
grate into the same regional grid. This integration has led to the formation of hybrid multi-infeed DC transmission systems
in some areas of China. The layered access method for LCC at the receiving end can enhance the voltage support capabil-
ity of these hybrid systems. However, in UHVDC transmission projects employing hierarchical connection modes at the
receiving end, a commutation failure in the valve group of one layer may induce a commutation failure in the valve group
of a non-faulted layer due to the coupling relationship between layers.To address this issue, a coordinated control strategy
is proposed, which leverages MMC fast reactive power support and LCC non-fault layer over-trigger angle compensation.
This strategy provides reactive power support to the LCC nonfault layer at the receiving end, depending on the levels of
AC voltage drop. By considering the four-quadrant operation capability of the receiving-end MMC, reactive power sup-
port is supplied solely by the MMC when the required reactive power support falls within its four-quadrant operation
range. The MMC reactive power support command value is determined by the voltage drop value of the common cou-
pling bus. When the required reactive power support exceeds the MMC's four-quadrant operation range, the MMC

reactive power support command value is set to the maximum reactive power value at the four-quadrant operation active
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power threshold, and the over-trigger angle compensation control for the LCC non-fault layer is simultaneously activated.

Extensive simulation tests demonstrate that the proposed coordinated control strategy effectively suppresses simultaneous

commutation failures in both high and low-end inverters.

Key words: hybrid multi-infeed; LCC hierarchical connection mode; MMC reactive support; commutation failure; coor-

dinated control
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Table A1 Main parameters of LCC-HVDC system under hierarchical connection mode
Sy Bl
e BIRIhE/MW 3000
e B LRV +800
WUE B HLUKA 3
AR R4 Tiy TaZREH/AV 525/175
AR s Tiv Ta B SHPUAR L1 0.18
Ko AE FE 88 To T3 A5 H/KV 1050/175
{RIHAE R AE T1y Ta JLERFHBUFR K15 0.18
e IR 2% A8 H 3% Te A8 Lh/kV 1050/525
TR B2 28 R 2% T S BK FHLBURR 448 0.18
T B4 BELBT/Q 23j+25
THEAN 500 KV A2 i R SR L 24
AR 1000 KV A2 RS H LG 25
# A2 MMC RESH
Table A2 Main parameters of MMC-HVDC system
24 Hfl
BT BRI /MW 1000
e B E/KV +350
BT B HRIAVKA 1.43
A ESE Ts A H/KV 525/160
AF RS Ts B BHAUAR L (8 0.05
MMC FHEHEUA 200
MMC F45i e 25 /mF 4
MMC #r HJ&/mH 25
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