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Estimation of Fault Location on a Transmission Line via Time—-Frequency Domain
Reflectometry
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Abstract - In this paper, a new high resolution reflectometry scheme, time-frequency domain reflectometry(TFDR), is
proposed to detect and estimate a fault in a transmission line. Traditional reflectometry methodologies have been achieved
either in the time domain or in the frequency domain only. However, the TFDR can jump over the performance limits of
the traditional reflectometry methodologies because the acquired signal is analyzed in time and frequency domain
simultaneously. In the TFDR, the new reference signal and the novel TFDR algorithm are proposed for analyzing the
acquired signal in the time-frequency domain. Because the reference signal of Gaussian envelop chirp signal is localized
in the time and frequency domain simultaneously, it is suitable to the analysis in the time-frequency domain. In the
proposed TFDR algorithm, the time-frequency distribution function and the normalized time-frequency cross correlation
function are used to detect and estimate a fault in a transmission line. That algorithm is verified for real-world coaxial
cables which are typical transmission line with different types of faults by the TFDR system composed of real

instruments.

The performance of the TFDR methodology is compared with that of the commercial time domain

reflectometry(TDR) experiments, so that concludes the TFDR methodology can detect and estimate the fault with smaller

error than TDR methodology.
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Fig. 13 Performance comparison graph between TFDR
and TDR(5C-2V, 5C-FBT)

Hol YrALTH A& MY PR Y AlY

dol uhalu A S MY Aot

TFDR TDR
=4 Error Error Error Error
) sc-av | BT | Rateos | CTFB | BT | petos | sc-2v | ET | Ratecos| CTFB | BTN | pagecss
Agy A (m) ) T (m) ) (m) ) T (m) )

damage |40.0902 | 0.0902 | 0.2255 [39.9487 | 0.0513 | 0.1282 |40.2935| 0.2935 | 0.7338 | 39.7818 | 0.2182 | 0.5456

40m open 400556 { 0.0556 | 0.1390 |{39.94781 0.0522 | 0.1305 {40.2935} 0.2935 | 0.7338 |{39.7818 | 0.2182 | 0.5456
short 40.0640 | 0.0640 | 0.1600 {39.9387 | 0.0613 | 0.1533 {40.2935| 0.2935 | 0.7338 | 39.7818 | 0.2182 | 0.5456

damage |30.0424| 0.0424 | 0.1413 [29.9877( 0.0123 | 0.0410 | 30.1570 | 0.1570 | 0.5233 | 29.8059 ] 0.1941 | 0.6470

30m open 30.0750 ] 0.0750 | 0.2500 |29.9901| 0.0099 | 0.0330 |30.1570} 0.1570 | 0.5232 [29.8059 | 0.1941 | 0.6470
short 30.0896 | 0.0896 | 0.2987 [29.9893| 0.0107 | 0.0357 |30.1570| 0.1570 | 05232 |29.8059] 0.1941 | 0.6470

damage |20.0258 | 0.0258 | 0.1290 | 20.0084 | 0.0084 | 0.0420 {20.1079| 0.1079 | 05393 {19.8544 | 0.1456 { 0.7282

20m open 19.9930{ 0.0070 | 0.0350 | 20.0275| 0.0275 | 0.1375 120.1079| 0.1079 | 05393 119.8544 [ 0.1456 | 0.7281
short 19.9948 | 0.0052 | 0.0260 |20.0227| 0.0227 | 0.1135 [20.1079| 0.1079 | 05393 [19.8544 | 0.1456 | 0.7281

damage | 9.9937 | 0.0630 | 0.6400 {10.0294} 0.0294 | 0.2940 110.0394] 0.0394 | 0.3935 | 9.9272 | 0.0728 | 0.7231

10m open 10.0020 | 0.0020 | 0.0200 | 10.0022 | 0.0022 | 0.0220 |10.0394 [ 0.0394 | 0.3935 | 9.9272 | 0.0728 | 0.7280
short 10,0106 | 0.0106 | 0.1060 | 9.9702 | 0.0298 | 0.2980 |10.0394 { 0.0394 | 0.3935 | 9.9272 | 0.0728 | 0.7280
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