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A correction DFT algorithm of phasor and electric parameters based on frequency measurement
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Abstract: To solve the problem of the measurement error of phasor and electrical parameters in the power system
when frequency offset, an improved DFT correction algorithm is proposed. The function relation between the
real part, the imaginary part of the phase and the amplitude, the initial phase angle, the frequency offset is
established. According to this relation expression, the real part, the imaginary part and the frequency offset
satisfy an identities. Therefore, the correction algorithm of the amplitude and phase angle of the phase can be
obtained under the known frequency. Further, the corrected real and imaginary parts of the phasor are derived.
Finally, a correction algorithm for other electrical quantities is obtained. Simulation results show that when the
system frequency is shifted, the algorithm can effectively improve the accuracy of phasor and electrical quantity
when the signals are pure sinusoidal signals or the signals with higher harmonics and random noise. Meanwhile,
the algorithm is insensitive to the sampling frequency and frequency error, and the algorithm has a small amount
of calculation and does not increase the extra delay time.
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Fig. 5 Relative error of active and reactive power

1 3 48~52Hz FRHEER KIREXTLE

Table 1 Comparison of maximum error of phasor

at frequency 48~52 Hz
&4 ARSCHVE
PR ZETH DFT A= AR
GAPS +0.1 Hz +0.001 Hz
TEE R 2/ % 0.999 0.157 0.156
AARZEC) 8.262 3 0.069 0.069




AR, S5 RPN AR KA B A AR DFT 8 IR R - 125 -
F 2 SAE 48~52 Hz RS ERKIREN L 20 : , , ! ! , R
Table 2 Comparison of maximum error of electrical 15k ORI ST SO S e
quantity at frequency 48~52 Hz Lo b TS USRS SRS S
4 AL S ost :
22T DFT IR IR ) fond g IF SR
Sk +0.1 Hz +0.001 Hz B osboii
B 502/% 1931 0.045 0.043 Y I TS 7 N SN R S I

HIARIR L% 1.023 0352 0350 B e | e

TR % 0.567 0.000 5 0.000 5 "SE' S s e

WS 1 G5 ET4E AT R G BOB BE B T

1) ASCHEH I DFT {5 ESEHAH R i it T
ISR S W S I A5 7 48~52 Hz [F 1 [F] Fig. 7 Relative error of impedance
W, 1£48 DFT SAMTRIE IR Z 8K 0.999%, AH
HRHRIEL T 8° o BATBIEFIRE IS, TRl Lo =
Z KN 0.157%, MM KIRZEMN N 0.069°, I B 05k o fnas
fib F AR IR ZE ARG 2 T W R GE . i ] —

2) AR DFT A6 IE SR il it 22 I e e R S
A, MDATEE 3—K 5 Fal I, SR NEIRE 48.0 485 49.0 49.5 50.0 505 510 515 52.0
ﬁ%UiOI Hz, ﬁjiﬁ?iﬁgi+ﬁ*’%g%ﬁﬂﬁz:j(’ }\A 05F T T T T T oA
UM WL R £000 B MO Wy 2| e ]
AR ZE A ZEA K, BRI SO R R 22 A i : : P
ﬁ&@o _g_) “05F--

3.2 BIEK. BE
S 2 WAL HE T A
u(t) =100sin(27xft + n/3) + Ssin(6mft + ©/6) +10 +
2.5sin(10xft + n/2) + 2sin(14nft + ©/10) + R,
i(t) =sin(2xft + n/6) +0.05sin(67ft + 1/ 6) + 0.1+
0.025sin(10xft + 1/ 2) + 0.02sin(14nft + /10) + R,
Hor, Ry AfEMELE A 50 B FIME T (e . )
PRSI f~48~52 Hz, SRR ZE 3 5 E N
B TCIR2E . W2 M 0.1 Hz 5% 4 40.001 Hz,
SKEESIAH 4 000 Hz, B 80 fi/Jili. PiE 4N
Kl 6—I& 8.

) a
< o} -
5
£ o0st «
:; 0% - 4
_::E _0.5_.............: 4
= & . ; ; ; ; ;
= 480 48.5 49.0 49.5 500 505 S1.0 515 52.0
= 0 s %
@ [T

430 48.5 49.0 495 500 505 51.0 51.5 52.0

f/Hz

6 FHEMRERMEAEXIRE

Fig. 6 Relative error of voltage amplitude and phase angle

i ; ; ; ; i ;
480 485 490 495 500 505 510 515 52.0
fHz

8 BTHEPP). KTERQMHEMIRE

Fig. 8 Relative error of active and reactive power

MNEA) 2 [P LA R A A R S5 .

D) A5 T A mals . A ER . B
FESAE T, ASCER ) DFT 18 IS0 A R A v
AEMVFFR A ERScE. Kb, BREER
ZEBNAN 0.34%, AT NIRZEDCN 0.1° , FHHTMK
DA A T EOR S AT B R G

2) L S S H ISR RN, ASCHEXS
AR R 7 FUAE AN BRI o FE AR R 22 Ry ik
+0.1 Hz I, AH & A AR TR %25 £0.001 Hz
FHZEAR /N o
3.3 EAEMERMm

HA) 3 WHINE T oNAEsZ RS, WE{E 100,
WK 70°, SZEL 48~52 Hz, RFEHAEL 1.2~6 kHz.
WOE K FE AR 2 B 4 1.2 kHz, 2 kHz, 2.4 kHz,
3.6 kHz, 4 kHz, 4.8 kHz, 6 kHz, 3H1xT L Bk Kk
BN AV RSB, i A Rk 3 o,

M 3 B L

1) B ok BRI Ry, A STk
PRy, VR ZE N



- 126 -

® LRGP B R

& 3 FRERFMERTHIREXT L
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