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Fig.1 Schematic diagram of flexible DC

transmission system
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North China Electric Power University, Beijing 102206, China)

Abstract:When the DC circuit breaker clears the fault current through the commutation between its branches,
the fault transient electrical quantity of the system will change. The influence of DC circuit breaker’s ac-
tion characteristics is not considered in the principle design of existing DC protection, which may cause
the misoperation of the existing DC protection. Therefore for flexible HVDC (High Voltage Direct Current)
system, the action characteristic of DC circuit breaker during DC short circuit fault is analyzed, the short
circuit current analytical expression considering quench characteristics of fault current in each flow branch
of DC circuit breaker is given,the applicability of existing current differential protection, low voltage over-
current protection and differential protection is verified, and then a protection algorithm based on the cur-
rent integral value is proposed,which solves the misoperation problems of the current differential protection
with strong ability to resist the transition resistance and noise. Finally,a +320 kV double-terminal flexible
DC transmission system model is established by PSCAD / EMTDC electromagnetic transient simulation soft-
ware. The simulative results verify the correctness of theoretical analysis and the applicability of the pro-

posed protection algorithm.
Key words: DC circuit breaker; DC power transmission; DC line protection ; adaptive analysis ; short circuit
currents ; relay protection
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Fault location of HVDC transmission lines based on waveform similarity analysis
LI Bin,ZHANG Jihang, LIU Haijin,LI Ye
(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)

Abstract:In order to overcome the shortcomings of the traveling wave fault location principle that performs
worse in high-resistance fault and requires extremely high sampling frequency, a fault location method
based on waveform similarity for HVDC(High Voltage Direct Current) power transmission lines is proposed.
Based on the functional relationship between positive and negative differential currents and fault point cur-
rent, the waveform similarity between positive and negative differential currents is analyzed by using Pear-
son correlation coefficient and the corresponding information of fault location is extracted. The proposed
method takes use of time-domain information of voltages and currents at both ends,is less affected by the
transition resistance and noise,and shows high reliability. PSCAD / EMTDC simulation verifies that the pro-
posed method can achieve accurate fault location of the full length of power transmission line.

Key words: HVDC power transmission;transmission line;electric fault location; differential current; waveform
similarity ;time shift
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TableB1 Detailed parameters of MMC in simulation model

ZH S8
WERR SV (MV » A) 1000MV « A
HE B HIE Upen/kV 640 kV
HSFE N 77
HB-MMC
W HLER Larm/ MH 50
TREH A2 Com/uF 2800
FREHUEZS HPH Rew/Q 0.005
22 1 HL MY HLE S 220kV

* B2 ARG HEEKEPEREMLIFASH

TableB2 Detailed parameters of AC/DC transmission lines

24 Hul

MK L 400

2R 7% BN HLFH Ro/ km 0.212
25 7% BN HUER Lo/ km 1.058

2R S HLZY Cof km 0.0028
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