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ABSTRACT:
power-frequency phasor from transient fault signals is crucial

Quickly and  accurately  calculating
for relay protection. This paper proposes a fast method for
phasor calculation. Based on matrix pencil method, a square
matrix was formed by sampling matrices of input signals and
reference signals. Its eigenvalues contain the information of the
concerned phasors, among which the power-frequency phasor
can be obtained by solving the eigenvalues. The computation
burden of eigenvalues is huge. A reduced order method was
proposed to simplify the calculation complexity, in which
solving eigenvalues of a high order matrix was transformed
into solving eigenvalues of a second order, and thus the
efficiency of calculation was improved. Simulation results and
theoretical analysis demonstrate that the presented method has
low computational complexity and it is immune to harmonics
or decaying DC components. This method also has high
accuracy even for short data window.

KEY WORDS: power frequency; phasor measurement;
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Fig. 1 Sliding window analysis when measuring
signal with integral harmonics
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Tab. 1 Calculation results of signals with different DC
damping constants and initial magnitudes
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200 0.053 0.040
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Tab. 2 Calculation results of the signal using
different lengths of the data window
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15 0 0
18 0 0
20 0 0
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Tab. 3 Calculation results of
the signal using different sampling rate

KRR IKHZ emagl% Cang! )
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4 0.046 0.042
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Tab. 4 Error comparison to other methods when

the data window is one cycle

i(?) ia(f) i3(f) ia(f)

Sk

emag/% eang/(o) €mag 1% eang/(o) emag/% eang/(o) emag/% eang/(o)
K 0 0 13.738 7.906 14.056 7.894 14.588 7.633
LS 0 0 26.479 40.842 26.862 42.604 26.122 43.254

FE 0 0 0 0 0 0 0 0
242 FEEE T I IO TERERT EE
WO KA B, R 2.4.0 5 il
B, MELRS BN R KIRENR S Prs.
XTI LS Sk, ik 4. 5 ATLLER
e FHAE T HOCEAT R, X 2 Pk




128 BOE HE ML

T B % WM %33 %

x5 HIEEHNFEANEKNSEME AR
Tab.5 Error comparison to other methods when
the data window is half-cycle
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FE 0 0 0 0 0.046 0.026 0 0
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Fig. 2 Calculation results using different methods when
single-phase to earth fault
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