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Research on performance evaluation method of distributed optical fiber
temperature sensing device for high voltage cable
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Power Co. ,Ltd. , Shenyang 110000, China)

Abstract; In view of the problem that the distributed optical fiber temperature measurement device of
high voltage cable cannot systematically carry out instrument calibration and performance evaluation, in
this paper, a performance evaluation method of distributed optical fiber temperature measurement device is
proposed. Based on this method, an intelligent verification platform based on automatic temperature con-
trol and acquisition is developed, where the calibration environment of distributed optical fiber temperature
measurement device is built by using the programmable constant temperature water bath. At the same
time, the main technical indicators of the system, such as temperature measurement accuracy, spatial reso-
lution, temperature resolution and positioning accuracy, are verified. This method is used to make auto-
matic performance evaluation for distributed optical fiber temperature measurement device for high-volt-
age cables in Liaoning Province. The results of horizontal comparison show that the accuracy, resolution
and repeatability of temperature measurement of each device meet the specification requirements, but the
data consistency between different devices is poor. Combined with the evaluation results, suggestions are
put forward for accuracy improvement method and field calibrating method of distributed optical fiber
temperature measurement device.

Key words: high voltage cable; distributed optical fiber temperature measurement; online monitoring ;
performance evaluation; system calibration
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Fig. 1 Schematic diagram of DTS temperature measurement principle
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Tab. 1 Technical indexes of DTS

temperature measurement host
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Fig. 2 Structure diagram of intelligent verification

platform for DTS temperature measurement system
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Fig. 3 Step change of temperature of

temperature measuring optical cable
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Tab. 2 Test results of temperature measurement accuracy of a DTS

IR

T8 I = EL/ °C

/C 10 m 15 m 25 m
9.9 10. 53 10. 31 9.97 9.39 9.44
19.7 20. 30 19.97 19. 65 19. 42 19.29
29.7 29. 80 29. 46 29. 46 29.28 29.18
39.7 39.35 39.25 38. 87 38. 81 39.16
49.7 49.79 49.53 49.33 49.24 48. 84
60. 2 59.99 59.52 59.28 59. 36 59. 41
70.0 69. 49 69. 36 69. 25 69. 31 69. 36
80.0 79.74 79.97 79. 38 79. 28 79. 34
87.2 87. 14 86. 56 86. 50 86. 88 86. 66
95.3 95.71 95.52 95.37 94.97 94.97

PR
30 m 35 m 45 m 50 m /C
9.59 9.78 9.89 10. 11 10. 33 0. 034
19.32 19. 28 19. 35 19.51 19. 82 -0. 109

29.06 28.96
39.19 39.23
48. 89 48.99
59.54 59.74
69. 24 69. 37
79.38 79. 34
86.72 86.91
94.53 94. 64

29.03 29.31 29. 86 -0.360
39.54 39. 64 39.61 —-0.435
49. 26 49.90 50. 21 -0.302
59.95 60. 33 60. 42 -0. 446
69. 77 69. 48 69. 39 -0.598
79.3 79. 65 80. 13 -0. 449
86. 52 86.70 87.12 -0.429
94.42 94.63 94. 45 -0.379
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Tab.3 Test results of temperature resolution of a DTS

T I B/ °C

K Z(E 5 1H ZA{H B KAE
/C /C /C
T.: 34.9 34.83  34.61  34.67  34.79  34.76

I 0.332 0.43
T,:35.1 35.19  34.97  34.85 3512 35.19
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8 m

T, .49.7 49. 48 49. 46 49. 46 49.55 49.61

I 0.324 0.41
T,.50.9 49.75 49. 82 49. 87 49. 81 49.93
T, :65.1 65.39 65.32 65.27 65.16 65. 11

m 0.278 0. 39
T,. 65.3 65.59 65. 62 65. 66 65.41 65. 36
T, .80.0 79.74 79.97 79. 87 79. 90 79. 84

v 0.384 0.43
T,: 80.2 80. 14 80. 36 80. 30 80. 28 80. 16
T, :.90.1 89. 74 89.97 89.90 89.91 89.98

A4 0.358 0.45
T,:90.3 90. 14 90. 26 90. 35 90. 18 90. 36
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Tab.4 Temperature measurement repeatability test results of a DTS

T8 ) L/ °C

B2
10 m 20 m 30 m 40 m 50 m G /C
I 24. 88 24.70 24.53 24.43 24. 65 24.638 0.242
24.9 I 25.08 24.99 24. 60 24.62 24.79 24.816 0.264
m 24. 80 24. 65 24.35 24.56 24. 81 24. 634 0.284
| 49. 85 49. 64 49. 30 49. 43 50. 13 49. 670 0. 460
50.0 I 49.97 49. 40 49. 41 49.32 49. 54 49.528 0. 442
I 49.99 49.52 49. 43 49. 31 49.51 49.552 0.438
I 75.49 75.36 75. 15 75.11 75.96 75.414 0. 546
75.1 I 75. 44 75.30 75.18 74.98 74.57 75.094 0.524
I 75.79 75.26 75.05 74. 88 75. 06 75.208 0.582
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