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Fig.1 Selection of algorithm data-window when
current or voltage suddenly changes
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Fig.2 Output during dynamic process of algorithm
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Fig.3 Algorithm data-window during dynamic process
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Fig.4 Dynamic characteristics with iy=0,before fault

HIP 4 a0 S0 0, A2 AR, 35 i 25 24
\I(p) | BEZ 7Bk | {0 A 45 2R 75 R 25 ek F5e 2 11 i
AR BT 1<sp<sN HUEEW MM 6, 5A
[I(p) | < [I(N) [ GL X FFA A 2 () BTt iR B 1553
XF N 24 SOLAWEE R DL, [1(p) | BT 4G
A FEFRFAE

3 FIARESTHENREBERIPATR

R 3 U BB A A 2 S IR B AT IR G
AR 3 A () T AL BRAL FT LR iy=0 BRI MR
552 WINHE S | BN B A R A HOREAT S
2(c)RIGIE,

ZE Sl AR TRl PRI b A KR T
(B A T LU T 22 sl Wi fR . DUAR T 445 22 30
WA o ] S AR B BR3P 7 S ANTET S TR

& B 1l

B S5 SAUNRERPF R
Fig.5 Practical scheme of instantaneous trip protection
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Fig.6 Closed-loop test system of RTDS
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Fig.7 Simulative analysis of internal fault
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Table 1 Results of relay protection operation
under differential currents
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Table 2 Results of relay protection operation of
different protection schemes
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Fig.8 Recording waveforms of fault locating in
transformer protection area
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Dynamic characteristics of long data-window algorithm and its application in

instantaneous trip protection
LIU Yiging',GAO Weicong’, WANG Linxian®, YANG Qifan'
(1. School of Electrical Engineering,University of Jinan,Ji’nan 250022 ,China;2. School of Information Engineering,
Shandong Vocational College of Foreign Affairs Translation,Ji’nan 250100, China;
3. Integrated Electronic Systems Lab Co.,Ltd.,Ji’nan 250100, China)

Abstract: When the electrical quantities collected by protective relay suddenly change,the data-window of a
algorithm contains both the data before and after the jump,so generally the dynamic characteristic of the
algorithm does not increase or decrease monotonically,which limits the application of long data-window
algorithm in instantaneous trip protection. The problem can be solved by the whole data-window delay.
However,theoretical analysis shows that if the current is zero before the jump,the current amplitude
calculated by whole-cycle Fourier algorithm during dynamic process is always less than the amplitude entirely
calculated with the data after the jump,so the output of whole-cycle Fourier algorithm during dynamic
process still can be used in instantaneous trip protection. Based on the above analysis,a fast differential
instantaneous trip protection scheme using the dynamic characteristic of long data-window algorithm is
designed,which can improve the rapidity of differential protection and avoid the switch between long data-
window algorithm and short data-window algorithm. Theoretical analysis and simulation verify that the
proposed scheme is efficient and reliable,it can achieve outstanding rapidity without using short data-window
algorithm.

Key words: long data-window algorithm; whole-cycle Fourier algorithm; dynamic characteristics; instantaneous

protection; relay protection



