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Research on nonsynchronous sample error
on parameters measurement of intelligent electrical apparatus
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(Dept. of. Elect.Eng, Hunan Institute of Engineering, Xiangtan 411101, China)

Abstract: A novel method on parameters measurement of intelligent electrical apparatus based on adaptive window width DFT

(AWDFT) is proposed in this paper with the research on nonsynchronous sample error. Firstly, the window width is calculated by
calculating correlation of electrical signals to be measured. Then the AWDFT is independent on spectral leakage and high accurate
measurement can be realized. It is revealed that parameters are detected accurately in harmonics, interharmonics, noise and frequency

fluctuations by simulation analysis with full wave Fourier algorithm. This methods is simple and easy to be applied in engineering.
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Tab.1 Signal parameters measurement in harmonic
EEBH: f=50Hz: ai=3, ar=5, a;=7, A5=0.001

ik BR HEpigE B wHEK
EWHK 1 50 20
AWDFT 1 50 20
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Tab.2 Signal parameters measurement in harmonic,

interharmonics
55 8%: £50Hz; a,=3.2, =5, a:=7, A§=0.001
HE BH EREE  BREE [CfS
SEEK 1.0035 50 20
AWDFT 1.0000 50 100
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Tab.3 Signal for high frequency parameters measurement in
harmonic, interharmonics
B5 8% =50.2Hz; a,=3.5, a,=5.3, as=T, A6=0.01

HE BH EIiRE PR HK
LMK 1.0011 50 20
AWDFT 1.0001 50.2513 199
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Tab.4 Signal for low frequency parameters measurement in
harmonic, interharmonics
FEEBH: =49.5Hz; a1=3.5, =53, a:=7, A§=0.01

Hik  B% EWEE R K
2HERK 1.0075 50 20
AWDFT 1.0000 49.505 202
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Tab.5 Signal for frequency offset parameters measurement

in harmonic, interharmonics and noise

(5B BH. £49.5 Hzy 0,=3.5, a,=5.3, ar=T, Ad=0.01

HiE K HwE HPME wHEK
LWHEK 0.9260 50 20
AWDFT 0.9962 49,505 202

HT R4 R o158

(1) NEBHRKEEETRTABIMLRER,
PIF T IR IR BEARTR], B4 20, ¥4 1H
HRFE

(2) TAIEE e 2 U A KRS H IR AN E
R T AWDFT 73 BN G E T8 E K,
HTSEI T FBREE, RNEERMREE.

(3) IELRE PS8 R AR N R 2k
REZERIEANRFIERERE, ESESENER
LR, 1 AWDFT J7 AT AR B B 15 I H B
HK, TRRERARE L IR EA TR
R B IR

(4) . BB AR A TEE, MRS
R BRI RE TERSH RSB S RE T4
TRKHIRE, BEREEIE 8%; T AWDFT 7
HET BE NN E K, RS T R
ENEBBENEEERN, BEREERE05%.

HIEAT N, SEERERGERTBEHERT
HEE TR RB NN RS ESEWONE, 7188,
. A MPURSFERNERIERR T, %
FHENERERKR: RASAREMETEHENT
K AE LM 3 (K B 5 VA RE S AE & R T RS2
HEEMNESREENE.

4 Hig

AH NSRS B EDREAR LR
Z A, RENET B ENEKIE M R T E.
BHEXNEH R MIERUERERERNTH TR
PIRA W 1R S 6 B @ IEIERR &K, &
DERESESBENERENE, HESWERAT
BHERERE. SRR, BTIEER, A
BH AT M. FERIREE T Fm .
8% 30k
(1] %, TH, K —HELEREAERS R

i B B SO 2 B K IR [). K ERES, 2005,

17(33):14-16.

QI Xian-jun, DING Ming, WEN Yang-dong. An

Improved Short Data Window Full-wave Fourier



-64- RASRBY EEH

Algorithm for Completely Filtering Decaying DC
Component[J]. Relay, 2005, 17(33):14-16.

(2] {8, 8T BT MATLAB HEHERERTE
DRI AZ24], 2006, 1(23):113-116.

HE Zhi-qin, PAN Jiang-tao. Full-cycle Fourier Algorithm
Emulation Based on MATL.ABI[J]. Journal of East China
Jiaotong University, 2006, 1(23): 113-116.

(3] ZF—R, fIFHE ETMHRKERNSENERTTED]L
RARKRIEBBILER, 2006, 18(4):15-48.
LIYi-quan, HE Ben-teng. New Algorithm for Measuring
Frequency of Power System Based on Fourier Filter{J).
Proceedings of the Chinese Society of Universities for
Electric Power System and Automation , 2006 ,
18(4):15-48.

(4] ¥k, A4 E, BAEF. —METIERP XN FFT
HED) FEEHLLEZR, 2004, 12(24):13-17.

HU Hai-bing, QI Cai-jun, Lii Zheng-yu. A Novel FFT
Algorithm for Nonsynchronous Sample[J]. Proceedings
of the CSEE, 2004, 12(24):13-17.

(6] AR, ZER, HiES, & BARKRKEEHERMS
TF I R N HVA ). B THOR R, 2005,
12(20):30-35.

ZHANG Jie-giu, LI Shuang, HAN Feng-yan, et al.
High-Accuracy Estimation of Power System Frequency
Based on Spectral Leakage Cancellation Algorithm[J].
Transactions of China Electrotechnical Society, 2005,
12(20):30-35.

6] #ige#, REoH, ET@%, % ETEREERFEH
RELIR N REPERRZEHFHEARD). BEBS,
2007, 3(43):172-175.

2007, 3(43):172-175.

(7] X%, REUH, #fF. %%%%‘ﬁa‘vhlﬁﬂ&f‘ﬁ%[w

Jb5: mF Tk diRAL, 2003. 68-91.
WANG Ru-wen, SONG Zheng-xiang, YANG Wei.
Theory and Application for Intelligence of Electrical
Apparatus[M]. Beijing: Electronic Industry Publish
House, 2003. 68-91.

[8] Zhu T X. Exact Harmonics/Interharmonics Calculation
Using Adaptive Window Width{J]. IEEE Transactions on
POWER DELIVERY, 2007, 4(22):2279-2288.

(9] B3raR, SRYMR. —FhEET FPT HSERHBB i 8 ik
D). BARGERILESIMLER, 2007, 2(19): 98-102.
YI Li-giang, GUANG Ji-shun. FFT-based Algorithm for
Real-time Harmonic Analysis[J].
Chinese Society of Universities for Electric Power
System and Automation, 2007, 2(19): 98-102.

[10] &R, BFH. HARKT B ATHIEREE FFT €

B TR K% %M(BAREM), 2006, 5(5):
547-551.
QIAN Hao, ZHAO Rong-xiang. FFT Algorithm with
High Accuracy for Harmonic Analysis in Power
System([J]. Journal of Southern Yangtze University
(Natural Science Edition), 2006, 5(5): 547-551.

Proceedings of the

WekE F#A: 2008-03-15;
YEEE T
& % (1978-), %, ik, HEFAAERLEHE
A5 e eR 4R, E-mail: muziwangling@126.com
£B#H 0977, F, AL, BAFOAETLE. 3}k
BHERAEAEYL ) ARG F HHAR T,

&= HHA: 2008-04-24

HU Xijao-jing, SONG Zheng-xiang, WANG Jian-hua, B4 (1965-), B, al#E, ABHGELRHRES
et al. Novel Technique Based on Digital Frequency R T,
Multiplying Principle with High Accuracy in Power
System Frequency Tracking{J]. High Voltage Apparatus,
(E3#% 60 W continued from page 60 ) &Instrumentation,2002.

QIAN Zheng,LI Tong-jie,Z HANG Xiang.Design and
Realization of Calibration Method of Electronic
Transformer[J].Journal
Aeronautics and Astronautics,2006.

of Beijing University of

(2] FR&MRBRBIE G 2 TR D BN AT 7).

Rl 51X 3K, 2002.
ZHANG Ang-ran,CHEN Ming-hua,YANG Yang.An
Approach of Analyzing Harmonics Based on

Quasisynchronous Algorithm[J].Electrical Measurement

[3] IEC60044-8. Instrument Transformers-Part8: Electrical
Current Transducers[S].2002.

Wi HE: 2008-03-10;
E& @I
SRk (1962-),
BEEEFR;
E5E1981-), B, MEHRL, TENELFXEIA
BRETAELABRBMHL. E-mail:icsrlz@163.com

{E£E B H#8: 2008-05-26

%, Bl#RK, TERFRALEL AL



