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Fig.1 Schematic diagram of hybrid three-terminal
UHVDC transmission system
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Fig.2 Block diagram of transfer current suppression
strategy based on deviation of DC

current and DC voltage
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Fig.3 Block diagram of transfer current suppression
strategy based on deviation of DC
current and DC power
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Fig.4 Dynamic characteristics of high-side valve
group entering to hybrid three-terminal

UHVDC transmission system
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Transfer current suppression strategies for hybrid three-terminal
UHVDC transmission system converter station
PENG Maolan',HUANG Manxi’*, LIU Hang',XU Jianzhong’
(1. Maintenance & Test Center, EHV Power Transmission Company of China Southern Power Grid,
Guangzhou 510663, China;

2. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: An effective transfer current suppression strategy for converter station is necessary in hybrid
multi-terminal UHVDC system, especially aiming at the process of valve group entry / exit, and temporary
blocking due to overcurrent should be avoided. Based on the hybrid three-terminal UHVDC system, two
transfer current suppression strategies using the DC current of receiving end as control quantity are pro-
posed. The control object of the transfer current suppression strategy based on the deviation of DC current
and DC voltage is the DC voltage of the valve group,while the control object of the transfer current sup-
pression strategy based on the deviation of DC current and DC power is the AC active power. Then,based
on PSCAD / EMTDC,a simulation model of the hybrid three-terminal UHVDC system is built. The effective-
ness of the proposed strategies is verified by comparing the dynamic characteristics of the system before
and after applying the strategies, and the performance of the two transfer current suppression strategies is
compared. The simulative results show that the strategy based on the deviation of DC current and the DC
voltage is better for overcurrent suppression during valve entry,while the sirategy based on the deviation of
DC current and DC power is better during valve exit.

Key words: hybrid three-terminal UHVDC transmission system; MMC; transfer current suppression strategy;

valve group entry / exit

(E#% 117 R continued from page 117)

Commutation failure prevention control strategy based on double
criteria for UHVDC hierarchical connection system
WANG Yuhong,CHEN Liwei,KOU Ran,ZENG Qi,ZHU Jie
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract: In UHVDC (Ultra-High Voltage Direct Current) hierarchical connection system,the fault of the
receiving end AC system at inverter side may cause the commutation failure of the high terminal and low
terminal converters simultaneously. In this regard, comprehensively considering the voltage and current fac-
tors of commutation failure of converters,a commutation failure prevention control strategy based on double
criteria for UHVDC hierarchical connection system is proposed. This strategy is based on the changing
characteristics of the commutation bus voltage and dynamically regulates the extinction angle reference in
the extinction angle-time area control. At the same time,based on the changing characteristics of DC current,
the correction value of the thyristor trigger angle in the current-time area control is obtained. Besides, the
thyristor trigger angle of each layer is optimized,which can prevent the commutation failure of the high ter-
minal and low terminal converters simultaneously. A simulation model is built in PSCAD / EMTDC to verify
the proposed commutation failure prevention control strategy under different working conditions. The simula-
tive results show that this strategy can quickly respond to inverter-side AC system faults,reduce the risk of
simultaneous commutation failures of high terminal and low terminal converters and prevent the simultaneous
commutation failure of high terminal and low terminal converters in the hierarchical connection system.

Key words:hierarchical connection;commutation failure;control strategy; UHVDC ;extinction area



Mg A

= Usaref
———> Uspref
> Uscref

Usqmj

s Ugoreton Prefos Qreto 2B ARIIGIRGS T IS . ZCRA TN TEMHFESHE; Ugs. Psov Qs 28 MMC IRIALHE . ZZRALE S A

B CRARLE S TN Tars iseret T Ustrers Usgrer 2 BRI S HUIRATFBIE S A oy Q BHAM L amis fsqm T Usami Vs 20 BRI 2R
G5 S MUMAIHLESTIEN d. QB o NRGAME: Legy MMC MR B, 0 ABUIFRHIIR IO R FEAIA: Usrers Usrers Usgrer
SRR AES M ac by ¢ AL
B Al MMC;iZHIER]
Fig.Al Control block diagram of MMC;

R
i T g
AT I []
e szt [
itk 2
A% = mw Ot s
N < e — b2
( o ERAE)
BPI§
Zs3 S
N Bkl
Q
2
T MMC;

(b) BB AT
B A2 HeERESHERMBRAFZEITRANEE
Fig.A2 Schematic diagram of operation modes of hybrid three-terminal UHVDC transmission system
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Fig.A3 Flowchart of high-side valve group entering to hybrid three-terminal UHVDC transmission system
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Fig.A4 Flowchart of high-side valve group exiting off hybrid three-terminal UHVDC transmission system
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Table A1l Main parameters of hybrid three-terminal UHVDC transmission system

Heiiist ZH ZHA
HUE B HE/KV 400
o BUE IR /MW 2000
Hifisi LeCy B AL R SR/ (MV A) 1218%2
PR B ERER/(MV A) 5
BUEIR/ MW 750
WAsE MMC, HRAEARA R/ (MV A) 870
HIE B HL UL/ KA 1.875
BUE R /MW 1250
WA MMCs B AR EARA R/ (MV A) 1440
HUE B /KA 3.125
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