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Development and test of a test system for verifying double-ended traveling
wave fault location equipment
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(1. Xuchang Ketop Electric Research Institute, Xuchang 461000, China; 2. State Key Lab of Control
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Abstract: The double-ended traveling wave fault location technology uses the time difference between the initial wave head
of the fault traveling wave to achieve fault location, and has higher accuracy and reliability than single-ended and traditional
fault location techniques. The double-ended traveling wave fault location equipment must undergo special check and test
before putting into operation, this is what the traditional relay protection tester can't do. This paper presents a design and
implementation scheme for a test system which is used to verify the equipment, and a large number of experimental tests are
performed on the prototype. The experimental results show that the voltage and current output of the test system have high
frequency accuracy, amplitude accuracy and synchronism, which can meet the verification requirements of the double-ended
traveling wave fault location equipment.
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Fig. 1 Schematic of the principle for double-ended fault location
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Fig. 3 Experimental design for the test of voltage output
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Fig. 4 Experimental design for the test of current output
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Table 2 Experimental result of the current output test

PRI TR S TE
Table 1 Experimental result of the voltage output test Wige/ VRl MR SR e
: ) ) s /A s
H BB S Hz V Hz  #%/% i W%
kS LV & pES s 1 50.00 0.00 5.12 -5.12 240 240
B} e i fe/v R /%
Hz Vv Hz ) 50 5 50.04 008 2508 -25.08 032 032
1 50.00 0.00 11.89 -11.89 -092 —0.92 3 50.04 008 4012 4012 030 030
50 - - -
5 50.04 0.08 59.16 -59.16 -1.40 -1.40 | Lo0olk 010 515 515 300 3.00
8 50.04 0.08 9522 9522 -0.81 -0.81
1k 5 1001k 010 2524 2524 096 0.96
1 1.001k 0.10 1192 -1192 -0.67 -0.67
8 1001k 010 4021 -4021 053 0.3
1k 5 1001k 0.10 5924 -5924 -127 -127
8  1.001k 0.10 9532 9532 -0.71 —0.71 ! 10.1k 100511 R 220 220
1 101 k 1.00 1190 -1190 -083 —0S3 10k 5 10.1k 1.00 2496 2496 -0.16 -0.16
10k 5 10.1k 1.00 5920 -5920 -1.33 -1.33 3 10.1k 1.00 3989 -39.89 027 -027
8 10.1k 1.00 9530 -9530 -0.73 —0.73 1 501k 020  5.09 -5.09 1.80  1.80
1 50.1k 0.20 11.92  -11.92  -0.67 -0.67 50 k 5 50.1k 020 2473 -2473 -1.08 -1.08
8 50.1k 0.20 9546 9546 —0.56 —0.56 ) 1001k 010  5.13 513 270 270
I 1001k 0.10 1189 ~11.89  =0.92 0.9 100k 5 100.1k  0.10 2592 -2592 3.68 3.68
100k 5  100.1k 0.10 5928 5928 -120 -1.20
8 100.1k 010 3982 3982 -045 -045
8  100.1k 0.10 9522 9522 -0.81 —0.81
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Fig. 5 Experimental design for the functional test of the

double-ended fault location equipment
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Table 3 Experimental result
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