Y EE RSB

Power System Protection and Control

2% F21 W
2014411 H1H

Vol.42 No.21
Nov. 1, 2014

—MSC A RY B A RGN E 750

B, IR, K4

(1. B&HBEHRZF, W ARE 610500; 2. ki ukd SATRAE], % 2k 519060)

FE: AMRIER T TR ARG E ) R AME NS A ANEL T . FIHBTIGFIER, BT —FF %A 6930 F 520t
ME ik, WA EART AR R EIGERIE, @idsd A/D KA BT 7| 24T FIR T8 80F 080K, RS ATAB4AREG R 7 did
R ERATIHARBIRFME AL, A3 8 A R GHFNE T F REHE. A 2-16 KISEVABR AR AR E 6 AR F L, 4
FHAT T AIGE, RS BRME-TH# (DFT) MIAA R 094 RHAT T 2Tbb, SR AN EF E R TFHMAn A A RS
#£F DFT MR Ak, M Bz kit gy, SAMER. Satkdd. NEHES, HLL ) RAEMENTER.,

EHR: wH A%, MENE; AMERE; ik DFT; FIR (#FEEHE)

A practical method of real-time measurement for power system frequency
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Abstract: To solve the problem of asynchronous frequency-fixed and sampling system’s complex computation and weak real-time
for power system frequency measurement, a practical real-time frequency measurement algorithm is proposed. This method is based
on the interpolation principle of periodic zero-crossing point, the frequency estimated value is calculated by digital filtering of FIR
band-pass for A/D sampling discrete sequence and by interpolating for adjacent zero-crossing point with the same direction. The
signal under test in power system is simulated and vertified under three different circumstances: excluding harmonic, including
second to sixteenth harmonic and the random noise. The simulation result is compared with that of Discrete Fourier Transform (DFT)
method. The result shows that this method is superior to DFT in anti-interference and measurement accuracy, it can satisfy the
requirement of frequency measurement for power system due to its simplicity, strong practicability, high instantaneity and
measurement accuracy.
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Fig. 1 Measured signal and sampling sequence diagram
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Fig. 2 Overall design scheme of software frequency

measurement
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Table 1 Frequency measurement and simulation results of

the under-test signal excluding harmonic

. I?FT% é@ﬁ S ﬁiﬁ é@ﬁ i
1%:/Mz 7:/Hz 1%:/Mz 7:/Hz

45 454732 0.473 2 44998 8 0.001 2
46 46.268 2 0.268 2 46.000 9 0.0009
47 47.097 7 0.0977 47.000 1 0.000 1
48 48.008 4 0.008 4 48.001 1 0.001 1
49 48.992 6 0.007 4 48.998 8 0.001 2
50 50.000 0 0.000 0 50.000 0 0.000 0
51 50.9809 0.019 1 50.998 3 0.001 7
52 519250 0.0750 51.998 9 0.001 1
53 52.8676 0.1324 53.0000 0.000 0
54 53.872 1 0.1279 53.9980 0.0020
55 55.003 1 0.003 1 55.000 6 0.000 6
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Table 2 Simulation and frequency measurement results of

the under-test signal including second to sixteenth harmonic

- DFT EERONYN RS EERONYN
Mz 7:/Hz 1%/Mz 7:/Hz

45 45426 8 0.426 8 44.998 8 0.001 2
46 46.2415 0.2415 46.000 5 0.000 5
47 47.086 1 0.086 1 47.000 0 0.0000
48 48.005 5 0.005 5 48.001 2 0.001 2
49 48.992 4 0.007 6 48.999 0 0.0010
50 50.000 0 0.0000 50.000 0 0.0000
51 509817 0.0183 50.998 8 0.001 2
52 519171 0.0829 51.998 7 0.0013
53 52.853 1 0.146 9 53.000 4 0.000 4
54 539774 0.022 6 53.997 8 0.002 2
55 55.196 0 0.196 0 55.000 8 0.000 8
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Table 3 Comparison of measurement result

DFT EERONYN RS EERONYN

Mz 7:/Hz 1%/Mz 7:/Hz

45 454251 0.425 1 44.998 4 0.001 6
46 46.242 5 0.242°5 45989 1 0.0109
47 47.0899 0.089 9 47.017 4 0.017 4
48 48.0101 0.010 1 48.003 3 0.003 3
49 48.964 7 0.0353 49.023 3 0.0233
50 50.0100 0.0100 50.000 8 0.000 8
51 50.962 8 0.0372 51.0203 0.0203
52 51.907 3 0.092 7 519751 0.0249
53 52.8307 0.169 3 52.999 1 0.000 9
54 53.968 0 0.0320 54.0377 0.0377
55 55.198 7 0.198 7 54.999 2 0.000 8
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