20214 1 A B L & K % K Vol.36 No. 1

F36HH 1 TRANSACTIONS OF CHINA ELECTROTECHNICAL SOCIETY Jan.

2021

DOI:10.19595/j.cnki.1000-6753.tces. 191704

1D B TR MMC-MTDC B35
BinsEfEYHR G
M 4D TRERD E2FH T MHEd 3

(. AFIBFEARAAFEASERNIEFR #HELH 125105
2. B A G EE AT HEE 125100 3. EWAAH#EAE FF 118000)

WE HRMEKEHFRAZETHERALZETHERE (MMC) WL ERAE (MTDC) A4
ARFEMANEARZFEE, 2 TEAREKENAFTBEEEREBEEE, RE—MAETERT LS
EWHEH R T E, BIXKN, I HEANGTESBREURTATH, WEKELEEEFAE; 4
REBEEHELEN AT RMEENTSEE, WEFEKERANAE; BRIEARMKA
BRER, WITRERANHAE. 27k B RERMNLE, TFHKEE, 4% 7% L MMC-
MTDC ZS& R E R R BEUWER., REEAKIMEREZRER RS PSCAD ff &
WA, RIET R AZESFANHELRR ABECEMLEEE TR EHLNEHE, ELE
—EWNTEE RS,

XBEIE: HEHIR HRAMLZETHRRE SmENME TARE FTETH

FESES: TM721

bl

MMC-MTDC DC Side Single-Ended Quantity Fault Identification Method

with Boundary Elements
Fu Hua' Chen Haoxuan' Li Xiuju?> Chen Runjing®
(1. Faculty of Electrical and Control Engineering Liaoning Technical University Huludao 125105 China
2. State Grid Huludao Power Supply Company Huludao 125100 China
3. State Grid Dandong Power Supply Company Dandong 118000 China)

Abstract DC-side fault identification is the major scientific issue that needs to be solved urgently
for multi-terminal DC transmission (MTDC) system based on modular multilevel converter(MMC). This
paper proposed a fault identification method based on the single-ended transient energy by analyzing the
boundary characteristic and inter-pole coupling characteristic of the DC line. The fault line selection
criterion was constructed by the transient characteristic of the internal fault and external fault and the
directional element. And the bus fault identification criterion was achieved by the directional element of
the bus-connected lines and the transient characteristic of AC-side fault. Then, the fault pole
discrimination criterion was designed by the low-frequency current difference between two poles. The
proposed method could quickly identify the DC-side fault without communication, which could satisfy
the speed and selectivity requirement of the MMC-MTDC system. At last, the Zhangbei four-port flexible
DC system is built in PSCAD and the accuracy of the proposed method is verified by simulation results

of different fault type, fault location and transition resistance, as well as proving that the method has
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certain ability resisting transition resistance.

Keywords : Fault identification, modular multilevel converter, multi-terminal direct current

transmission, transient energy, directional element
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