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Fast sample-extrapolation-based detection method of voltage transient disturbances

DONG Ji-min
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: This paper presents a sample extrapolation method, and based on it, develops a fast identification technique of transient
disturbances to power quality. In this method, from two present samples the voltage at next instant can be estimated, and a
combination of these three values is equal to zero, and this relation will be destroyed on occurrence of disturbances. A linear adaptive
threshold for judging whether a disturbance is present is derived by using an extrapolation factor. Thus, whenever the combination of
three consecutive samples is not equal to zero and the deviation is greater than the threshold, the algorithm will give a

signal, indicating a disturbance appears. This approach has advantages such as straightforwardness, fastness, and better

linearity, and can be implemented in real time. Simulations have shown its validity and applicability.
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Fig. 1 Detection of voltage notch and swell
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Fig.2 Detection of voltage sag and position pulse
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Fig. 3 Detection of periodic notches and position pulse
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Fig.4 Detection of RTDS experimentation and position pulse
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Tab.1 Data of RTDS experimentation

—71. 641 28.18 89. 698 27.967 =72.343
-66. 696 33.774 89. 358 22.246 =75.576
-64. 761 37.942 88.517 16. 153 -78.755
-59. 901 43. 046 87.784 10. 358 =79. 606
-56. 743 47. 417 85. 891 4. 456 -85. 232
=52. 7717 51.851 84.721 -1.85 -83.573
-48.193 56. 498 82. 243 =7.486 -88. 294
-43. 631 60. 55 79. 968 -12. 452 -87. 443
-38. 165 64. 921 76.714 -18. 854 -89. 336
-33. 837 68. 813 73.832 -23. 607 -89. 825
-27.51 72.162 71.482 -28. 829 -89. 528
-22. 055 75. 491 67.122 -33.71 -89.602
-15. 781 78. 681 64. 772 -38. 027 -88. 666
-10. 219 79.372 60. 476 —43. 461 -87.975
—4. 296 85. 742 56. 743 —-47.332 -85.997
1. 808 83. 434 53.234 -52. 224 -84. 806
7.54 88.73 48.321 —56. 647 -82.328
12.973 87.411 44. 025 -60. 975 =79.925
17. 291 89. 655 38. 357 -65. 229 =76. 767
24.618 89. 56 34.178 -69. 025 =73.47
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