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Abstract: Internal water seepage is one of the common faults of cable. The accurate detection, identification, and
location of internal water seepage defect in cable play a vital role in improving power safety and stability. On the
basis of time-domain reflection technology (TDR) theory, the effects of injection pulse frequency and amplitude
attenuation on the effective positioning distance of TDR were analyzed by simulation. The characteristic
waveforms of different impedance points were obtained, the resolution method of water seepage defect waveforms
was summarized, and the effect of complex reflection wave on the positioning accuracy was studied. The results
show that the TDR technology can detect the water seepage defect in cable, and the effective detection distance is

about 3.76 km. Different types of defects will return different characteristic waveforms, and when the degree of

water seepage is different, the waveform amplitude and wave tail oscillation will also change.
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Fig.2 Simulation waveform of Gaussian pulse source

2 BIKERPERIN AT E

A ORI BE S TE OO 2 B B R 9 N ik
W B FE) 0.1% B, I B 45 = v T R S5 e 3 B [ A
TDR A I B e R BE B o o A3k v i {7 P 85 2
T T Yk, 88 o A 7 AR T rh N A [ A
Jhik e, R A AN [ S N R bk e i A S B AN
7 0 25 T 0 A 3 ik PO R R A R 0 4 o 3 e R )
AP

it 1 PSCAD /5 HE A H 37 K0 5.0 km Y
FL A 2 B AR Y, L 23 A 5 A4S v )42 Sk, A o ) 4
SACE Y 0.59 m, B S HUR S 10 KV 5L R L4
P 205 A A R T ) 28 S B PA) S 8 A R S B RO iR
BRSNS AME N 2.5 mm, AL E L ZAMEN
7.2 mm, &)@ B M AME N 7.4 mm. 7)E K H P i
M7 e X HL 2R BR VE N Bk AR 2y 107 He,
FE R G R th B 2 ML IR AR 1 BT A RS K
TR BB AT BT 22 ) T 1 3 o, AT L AE I
TEAL SR IR, TR B i 5, Wi 32 PR

BB TR o5 WIAR B 2 b 4 Bkt 7 A% 3 R
1 L AT R BN &, 43 BUBART 107 Hz I it 48 A Y
Rl AE 2250 R E i =X (3D o, B4 A il 2k .

A=-0.73 + 103.03e+>" (3)

B30 (3D AT AT, 24 4=0.1 1, B TDR 1 & 8 {8 25
TR I, £=9.6 km. 5 J8 FI] I 380 I S92 75 2
BIGAE BRI AL IR [, #00s T B @z i) iR Y, 107 Hz
N TDROXS T35 7K SR B A I P A 2808 25 0 4.8 ke

AT FEAS [F A 2T, TDR Al 2 7K ik B 1



82 PR RIS : 5 I 35S H AR 1 FRL B35 K B B e U 77 125 iRl 2022,55(1)
5 AR, P N FRE FE N 2.1%, 171 7 10° Hz J5 #h 2%
4 H R B, R A5 T8 R BRI A 18.4%, BT B
, FE MRS T+, TDR A T2 K Bl bk 0 45 2%
S B 5 S 4
2 Ikt T A 4 o R eh 2 R BRSO % R
1 thP I T Bk e 52 o 358 DRk 1 5 MRS 5 S [ 43
oOLI.O : - %) TR B2 AE Al — i B 7= A R [ RAE () kb s % , ok

20
t/us
3 BodiBERR RN

Fig.3 Pulse amplitude attenuation curve
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Fig.4 Pulse extremum fitting curve
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Fig.6 Waveforms at different input frequencies
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Fig.7 Reflected wave of intermediate joint
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Fig.8 Reflection wave of low resistance ground point
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Fig.9 Reflection wave of open point
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