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Research on segregated current phase differential protection for UHV transmission lines

XU Song-xiao, HE Jia-li, LI Yong-li, WANG Yan, LI Bin
(Tianjin University, Tianjin 300072, China)

Abstract: While it is applied on UHV transmission lines, the traditional current phase differential protection will seriously be
affected by distributed capacitive current of transmission line. So a novel principle of phase segregated current phase differential
protection for UHV transmission lines based on Bergeron model is proposed for the first time in this paper. It introduces the method
of fault analysis of transmission lines based on Bergeron model and analysis of protection operation in case of every type of fault.
The proposed principle will not be affected by distributed capacitive current and is more sensitive and reliable than traditional current
phase differential protection. The paper also proposes another new principle of phase segregated current phase differential protection
based on fault component used during 1~2 periods after fault inception to improve the ability of bearing transition resistance.
Simulation results by ATP and MATLAB confirm that the principle is correct and has best performances when used on UHV
transmission lines.
This project is supported by National Natural Science Foundation of China(No.50477037).
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Fig.1 Equivalent circuit of one modal component for

three-phase line
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Fig.2 Fault model of electric transmission line
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Fig.3 Simplified diagram of fault component

generation after fault
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Fig.4 System sketch for simulation
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Fig.6 Curve variation of phase differences of three phase
current in case of two phase (b,c) fault through transition

resistance 30€2 at mid-position of the line
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Fig.5 Curve variation of phase differences of three phase
current in case of single phase (a) to ground fault at

mid-position of the line
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Fig.7 Curve variation of phase differences for phase currents in

case of three phase (a,b,c) fault at mid-position of the line
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Fig.8 Curve variation of phase differences of three phase
current in case of single phase (a) to ground fault through

transition resistance 400  at the back of m relay side
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Fig.9 Curve variation of phase differences of three phase fault

component current in case of single phase (a) to ground fault

through transition resistance 4002 at 100 km from side n
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Fig.10 Curve variation of phase differences of three phase fault

component current in case of two phases(b,c) fault through

transition resistance 30 at 100 km from side n
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Fig.11 Curve variation of phase differences for phase fault
component current in case of three phases(a,b,c) fault at 100
km from side n

through transition resistance 4002 at the back of n relay side
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Tab.1 Phase difference of fault component current

MMmE )
F 5
Dan Drp Dc
141 25.491 3 | 220.306 5 | 220.302 7
142 29.082 3 | 238.788 6 | 238.785 0
143 46.222 7 | 255.693 2 | 255.691 5
144 51.988 0 | 224.099 5 | 224.099 4
145 51.786 2 | 208.910 1 | 208.909 4
146 51.469 0 | 224.760 9 | 224,758 4
147 38.295 9 | 225.997 2 | 225.994 4
148 10.550 3 | 197.652 2 | 197.652 0
149 11.606 4 | 219.409 1 | 219,408 0
150 23,515 6 | 280.414 2 | 280. 402 2
151 24.714 8 | 149.141 3 | 149,140 6
152 23,949 7 | 196.729 3 | 196.729 8
153 22.411 1 | 181.810 5 | 181.810 4
154 20.533 1 | 188.929 5 | 188.929 5
155 20.325 6 | 197.290 5 | 197.290 7
156 20.456 2 | 208.697 7 | 208.698 2
157 21.102 1 | 204.131 7 | 204.130 6
158 20.796 4 | 193.191 5 | 193.191 2
159 25.529 1 | 192.077 7 | 192.077 4
160 25.181 4 | 192.077 7 | 193.843 4

(F4% 24 W continued on page 24)
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