$47% 5521 W) €0 ERBY DA Vol.47 No.21
201911 A1 H Power System Protection and Control Nov. 1, 2019

DOI: 10.19783/j.cnki.pspc.181460

\\N

ETRE S E RAFERTT S EE RN B LI
Bim{RiF777%

ERi, BT, FAKLS

(. #FiBRFRAILARFE, #7i2 5ERF 830047; 2. BRHF o A8 Tt nsg, 5 F& 744000

R P S LU R B DR P AT SRR A B, S R T A R RE BRI A s BV
L m Ry k. M BINR B BT R AR B AR R, RILARGEF AT, RARRENE. HRMEL
BRI E, RATERERRATII AR, SRS AU R A B R R S A . E DO M ELTR DR AN
HLPTE AT R BE R BB IR, RO IR P A R B0 WS B T AR 02, P b 2 28 B i SR A e g
EPICHAREE, Pr S R R B D L AR . M IE L SROBObREZE R A R R A
U, BTSSR e ZaE B PRy . T ILGTRER ], ORI IARE AT SE LI O BRI A . AhE, SEELG
BRALR, DR LR B

KR BNRE RACEAERE; PREEREG XSGR, MR

Single-end protection method for UHVDC transmission line based on
characteristics of sudden energy waveform

WANG Yongjin', FAN Yanfang', LI Zigian®
(1. School of Electrical Engineering, Xinjiang University, Urumqi 830047, China;
2. Pingliang Power Supply Company, State Grid Gansu Electric Power Company, Pingliang 744000, China)

Abstract: From the perspective of improving the reliability of UHVDC transmission line protection, a single-ended
protection method for UHVDC transmission line based on the characteristics of sudden energy waveform is proposed.
The superposition principle is used to analyze the energy of the sudden change after the fault. It is found that the sudden
energy of the system is zero when the system is in normal operation. After the fault occurs in the DC transmission line, the
sudden change energy has obvious changes, and the starting criterion of the protection of the DC transmission line is
constructed accordingly. Further analysis of the influence of the DC filter and the smoothing reactor on the sudden energy
waveform is done, it is found that their smoothing effect causes the energy dispersed and the waveform flat. The standard
deviation coefficient is used to characterize the fluctuation characteristics of the sudden energy waveform, and the
distinguishing criterion of internal area fault and external area fault for DC transmission line is constructed accordingly.
The fault pole selection criterion is constructed by using the ratio of the standard deviation coefficients of the positive and
negative poles, thereby realizing the full-line quick-action protection of the fault pole. The simulation results show that the
protection method can reliably distinguish inner and outer faults of the DC line, select fault pole, and protect the full
length of UHVDC lines.
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Fig. 1 UHVDC transmission system diagram
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Fig. 5 Peterson equivalent circuit considering DC filter
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Fig. 6 Peterson equivalent circuit considering

smoothing reactor
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Fig. 7 Regional and external transient energy fluctuations
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Table 1 Fluctuation coefficient of different fault

distance and transition resistance
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Fig. 8 Protection scheme flow chart
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