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Fig. 1 A simplified wide-area power transmission system
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Fig. 2 Characteristics of suspected fault zones
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Calculation results of sequence voltage of buses with F, fault

Jr v L 3R B

b K (r=0 Q) Ko (r=0Q) K (r=100 O Ko (r=100 Q) K (r=300 Q) Ko (r=300 Q)
B 0.8 100. 0 0.2 100. 0 0 103.0
B; 3.7 98.8 1.0 100. 0 0.1 102.0
Big 1.1 99.6 0.3 100. 0 0.1 102.0
B, 8.3 92.1 2.3 98.7 0.8 99.5
By 6.3 93.8 1.8 99.7 0.6 100. 0
B 6.4 93.5 1.8 100. 0 0.6 100. 0
Bis 2.7 97.3 0.7 100. 0 0.3 100. 0
B 19.8 85.6 5.6 98.3 2.0 99.6
By 16.3 86.5 4.6 98. 8 1.6 100. 0
B 52.1 76.6 11.8 96. 5 4.2 98.3
Bg 30.5 81.7 8.6 97.0 3.1 102.0
By 12.6 95.4 3.5 100. 0 1.3 100. 0
B 9.8 90. 1 2.8 99. 6 0.1 98.0
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Tab.2 Calculation results of sequence voltage
of buses with F, fault

SENIN A ES O
535
K ) (BO K ) (BCG) K, (ABC)

B 14.5 4.6 74.6
Bs 25.8 20. 4 50. 4
B 19.1 3.0 64. 2
B, 39.5 32.1 20.5
By 26.2 16.9 48.3
Bis 19.5 9.4 60. 1
Bis 15.9 7.2 69.3
Bs 20. 4 9.8 60. 6
Bs 15.8 6.0 68. 6
By 15.9 6.7 66. 6
Bg 16.0 7.1 66.3
By 6.6 2.9 89.0
B 15.9 6.0 68.7

®k3 AF MF, #ENEBEZFBEETEER
Tab.3 Calculation results of sequence voltage
of buses with F, and F, faults

e JE He il R B

B

Ko Ko K
B2 87.1 12.5 0.8
Bs 72.6 22.3 3.7
B 80. 4 16. 2 1.1
By 52.4 32.1 8.2
By 67.5 19. 6 6.2
B3 72.9 13.1 6.3
Bis 81.4 12.3 2.6
Bs 65.9 5.8 19.7
Bs 70.5 3.0 16. 2
Bz 60. 5 6.9 41.9
Bg 65.4 2.5 30.4
By 88.7 1.0 12.5
Bn 73.9 5.7 9.8
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An Adaptive Identification Method of Fault Region for Wide Area Protection

LI Zhenxing"*, YIN Xianggen'®, ZHANG Zhe'*, WANG Yuxue', TANG Jinrui®

(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology, Huazhong University of Science

and Technology, Wuhan 430074, China; 2. Electric Power Security and High Efficiency Laboratory,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to reduce communication traffic of wide area protection (WAP), adaptive identification rule and its

realization method for WAP are proposed. The effects of short line circuit, complex faults and high resistance grounding on

sequence voltage distribution are discussed, combining sequence voltage distribution characteristics when fault occurs. Various

bus sequence voltages in the wide power grid area are real-time monitored and ranking calculated by expert system, and fault

region is analyzed on the basis of ranking results so as to realize the adaptive identification fault region. Communication traffic

is dramatically reduced when system only communicates with intelligent electronic devices (IEDs) in the fault region. Different

from the past WAP fixed partition, the method of adaptive identification of fault region for WAP is easier to get high sensitivity

fault signal by monitoring the sequence voltage identification fault region of startup buses, meanwhile, the method is immune

to structure change of power system. The simulation experiment verifies the validity of this method.
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Fig. A1 Distribution diagram of negative voltage
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Fig.B1 Flowchart of fault region identification



