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Research on asynchronous blocking technology of transformer differential
protection based on network sampling

GAO Ji-pu, XU Chang-bao, CHEN Jian-guo, QIN Jian
(Guizhou Electric Power Research Institute, Guiyang 550002, China)

Abstract: This paper presents asynchronous blocking mechanism of transformer differential protection based on network sampling.
The purpose is to improve the network adaptability of the transformer differential protection based on the background of smart
substation of network sampling. It introduces the network sampling and its synchronism mode, as well as the reasons of asynchronous
state. It studies the operation characteristic of steady-state differential transformers in the asynchronous situation from different
manufacturers. Then the deviation angle of operation of transformer differential protection can be achieved according to the load
change and different start values. Then the sampling asynchronous frames causing the mal-operation of differential protection are
analyzed and solutions are presented. The transformer differential protection which uses the asynchronous blocking mechanism has
been put into practice in the smart substation projects and it achieved good results in avoiding the protection mal-operation caused by
asynchronous performance.
Key words: smart substation; transformer differential protection; asynchronous blocking mechanism; network sampling; steady-state
differential
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Fig. 1 Network structure of the digital substation based on

network sampling
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Fig. 2 Sampling synchronism mode of network sampling
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Fig. 3 Operating characteristics of steady state of the

transformer differential protection
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Fig. 4 The relation between a and K/, of differential protection
when K;,=0. 0.1. 0.2
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Table 1 Test results of absolute delay of merging units and

electronic transformers

SR A} I KA} SN}
LR M T

JER /ms FEIN/ms FEIN/ms
001 09149 1.002 0 0.904 8
002 0.939 4 1.0380 0.9107
003 1.169 3 1.1727 1.164 4
004 1.1529 1.149 5 1.1553
005 1.1395 1.1437 1.1354
006 1.148 7 1.1532 1.143 5
007 1.5919 1.624 6 1.566 0
008 1.693 1 1.699 7 1.6839
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Table 2 Deviation angle of operating of transformer differential

protection under heavy load

Ky Ki=0.2 Ki=0.3 Ki=0.4 Ki=0.5
0 11.48° 17.25° 23.07° 28.96°
0.1 17.25° 23.07° 28.95° 34.92°
0.2 23.07° 28.96° 34.92° 40.97°
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Table 3 Frames of operating of transformer differential

protection when sampling is not synchronized

Ky Ki=0.2 Ki=0.3 Ki=0.4 Ki=0.5
0 3 4 6 7
0.1 4 6 7 8
0.2 6 7 8 10
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Table 4 Sampled frames of blocking on asynchronous

Ky Ki=0.2 Ki=0.3 Ki=0.4 Ki=0.5
0 7 8 10 11
0.1 8 10 11 12
0.2 10 11 12 14
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