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Research on the line faults and its protection of HVDC transmission system in metallic return operation
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Abstract: Metallic return operation is one of the most common configuration in HVDC transmission system. In this paper, the
characteristic of the main parameters during the process of the line fault in metallic return operation is discussed and confirmed on
RTDS first; then, based on the DC protection system of Tian-Guang, Gao-Zhao and Xing-An HVDC transmission projects, the
correlative protection is introduced. Combined with example and simulation result, the defects, such as the cooperation of backup
protection is not appropriate and the metallic line fault can not be detected quickly and exactly, are analyzed. At last, some useful
suggestions are proposed. '
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Fig.1 Configuration of monopolar metallic return operation
Ty SR S WEMERR TR
B BRAMN b RUGREH L OBWIAKE 6B
1
|
i
|
1 1
i
b - ————— i
|
- LnH{j
] 4 ' .
Pt 3 BRI o s
WAMTLR SR |
B e A1 2 L fﬁ# BT
]
]
]
)

%

® 2 ﬁ*&ﬁlﬁlﬁlf&ﬁ‘ﬁTiﬁ#&f&%ZﬁiﬁiﬂﬂtﬁsF Eﬁuu./m.r_]TE B

Fig.2 Fault occurred in line of operation pole in monopolar metallic return operation

11 1R 1 2RE% A R IR EPERTRI TR

BB 1 8B A ORISR, WS,
AT AR NE 2 Fiom.

SRR, 2R3 b A5 20 TR 1 R o S bt T S M
EE%, MOBERBER (D BELX—EBEFTREA
"2 &eg, BR

Ig=Li+I, (1
He: Iy LARHHERN. B 1 REEET
MERER B, I AREREELIT XM E RS
W, AT EWERR. SRR RER
KA i, TSR | iRk S h itk
FAHXT BT ERBR FRIR . AR IUAR 2 LRk BN
HILBKHIZER

Xt fEBhEE T B P ARBF A 0 RIDS
RRE, XEREREIKEITH R TETRERE

0 50 100 150 200 250 300 350 400 450

1800

BRMETRE
LR BRI /A

0
1800

BEEMETRE
TR B /A

Q

0

2R EEMTF X
BN /A

-1700

1700

BB /A

0 M
3 P& MEILETTH N TIBITR &M E SR ORI
Fig.3 Recorder curve of line fault in the line of operation

pole in metallic return operation
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Fig.4 Fault occurred in metallic line in monopolar metallic return operation
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Fig.5 Recorder curve of line fault in the metallic line in

metallic return operation
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Tab.1 Backup protection of line fault in metallic return operation
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Fig.6 Recorder of transient fault
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