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Application of resample phase shifter technique in process layer IED

YAN Zhi-hui, HU Yan-min, ZHOU Li-juan, MA Zhao-yang
(XJ Electric Technology Center, Xuchang 461000, China)

Abstract: This paper introduces a resample algorithm that can compensate phase error caused by the asynchronous sampling. It
analyzes the advantages and disadvantages of the synchronous and asynchronous sampling, and introduces the commonly algorithms
of resample techniques. The parabolic interpolation algorithm is applied to compensate the sampling’s phase in asynchronous
sampling system, and the algorithm’s effect is theoretically analyzed to fundamental and the high-order harmonic on the precision.
By experiment test, for process layer IED with asynchronous sampling system, the interpolation algorithm can achieve the effect of
phase compensation. Compensated sampling value will be able to meet the standard of electronic transformer accuracy.
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Fig.2 Schematic resampling
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Fig.3 Resampling flow chart
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Tab.1 Fundamental

o FRAE AN FRAE
MM AADE LALEER FADE

1 1.000.7 0 1.000.4 0
2 1 000.5 -0.054 1 000.2 0.03
3 1 000.3 -0.002 1 000.1 0.176
4 1 000.8 -0.079 1 000.1 0.197
5 999.9 -0.001 1 000.5 0.364
6 1 000.4 -0.013 999.9 0.456
7 1 000.5 -0.017 999.9 0.543
8 1 000.1 -0.02 1 000.7 0.634
9 1000.7 -0.008 1000.3 0.735
10 1 000.2 0.008 1000.8 0.846
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Tab.2 3rd harmonic

S _ FRAE j\ﬁFHﬁiTﬁT

LRI AHAL IEE AHAL
1 499.1 0 499.5 0

2 499.5 -0.16 499.8 0.336
3 499.6 -0.009 500 0.682
4 499.3 -0.084 499.9 0.908
5 499 -0.114 499.9 1.173
6 499.8 -0.121 500.6 1.457
7 499.9 -0.125 500.6 1.957
8 498.9 -0.132 499.8 2.14
9 499 -0.116 499.9 2.445
10 499.9 -0.204 500.8 2.644
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Tab.3 13th harmonic

i _ FRFE T%ﬂ% TR
i HIf i HIA
1 199.9 0 199.3 0
2 199.2 -0.264 199.5 1.431
3 198.5 -0.61 199.5 2.477
4 197.8 -0.983 199.1 3.501
5 197.4 -1.218 199.1 4.866
6 197.7 -0.93 199.8 6.247
7 197 -1.227 199.4 7.746
8 196.4 -1.233 199.3 8.932
9 195.6 -1.621 199.1 9.538
10 195.8 -1.707 199.5 10.841
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Fig. 12 Flow chart of autoswitching on Linling line
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