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Fig 1 Flow chart of the algoritm
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Tah 1 Hamonic paraneters
1 2 3 4 5 6

vV 3100 155 9 30 124 155 0 93
/(°) 50 10. 0 20. 0 1200 1500 2100

2 49 7 Hz 49 5 Hz
Tah 2 Smulation results of frequency ranging
from 49 7 Hz 10 49 5 Hz

i 5V Hz A Hz 9 /Hz /(%)
1 49698 -00746 31807 Q 248
2 49623 -00465 31759 Q 155
3 49577 -00290 31729 Q 096
4 49548 -00180 31711 Q 060
5 49530 -00113 31699 Q 038
6 49519 -00070 31692 Q 024
7 49512 -00044 31687 Q 014
8 49507 -00027 31685 Q 010
9 49505 -00017 31683 Q 006
10 49503 -00011 31682 0 004
3 49 7 Hz 45 O Hz

Tah 3 Smulation results of frequency ranging
fran 49 7 Hz o 45 0 Hz

i 5V Hz A Hz t9 IHz /(%)
1 49698 -17766 31807 6 491
2 47921  -11099  3067.0 4024
3 46811 -06877 29959 2 497
4 46124 -04257 29519 1 551
5 45698 -02639 29247 Q 964
6 45434 -01639 29078 Q 600
7 45270 -01019 28973 Q 373
8 45168 -00635 28908 Q 233
9 45105 -00395 28867 Q 144
10 45065 -00245 28842 0 090
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Fig 2 Realt of frequency measurament (49 7 Hz 49 5 H2)
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Fig 3 Rewlt of frequency measurament (49 7 Hz 45 0 Hz)

2 2 3 3 ,

: 10
Q0 004% ( ) Q 090% ( );
(Xi (k) , X (ki) DFT 2 4
) FFT
10
4
[6]
[1] : — [M].
, 2003

HU Guang-shu Digital Singal Processing——Theory, A I-



, 51

gorittm and Realization[M ]. Beijing Tsinghua Universi- [5] LobosT,ReanerJ Real-timeD etemination of Powver Sys-

ty Press 2003 tem Frequency[J]. I|EEE Transon Instrumentation and
[2] , . [J]. M easurement, 1997, 46 (4) : 877-881

, 1998, 31(11) : 18-20 [6] , .

ZHOU Jian, CHEN Long-daa A New Power Paraneter [J]. , 2002, 26 (7) : 55-58

Testing and A nalyzing Systen[J]. Electric Power, 1998, MA Ren-zheng, CHEN M ing-kai An Adaptive Sampling

31(11):18-20 Algoritm for Reducing Spectrum Leakage[ J]. Automar
[3] ZHANG Fu-sheng, GENG Zheng-xing, YUAN Wei TheA |- tion of Electric Power Systans 2002, 26 (7) : 55-58

goritm of InterpolatingW indowved FFT for Hamonic A nal-

ysis of Electric Pover Systan[J]. IEEE Trans on Power : 2004-10-26; © 2004-12-11

Delivery, 2001, 16 (2) : 160-164 :
[4] , , : FFT (1981-), , ,

[J]. ( ), 2003, 37 ; Email: zigz@yahoa cam cn

(1): 112-116 (1981-), ,

QI Cai-jun, CHEN Long-deo, WANG Xiao-hai High-ac- :

curacy Estimation of Electric Hamonic Paraneters by U- (1944 - ), , ,

sing the Intempolated FFT A lgoritm [ J]. Journal of Zhe-
jiang U niversity, Engineering Science, 2003, 37 (1) : 112-
116

A novel algor ithm for real-tme determ nation of power
network frequency by usng canplex magn itude

ZHANG Xi, TANG Jing, L | Pei-fang
(1 Zhejiang University, Hangzhou 310027, Ching 2 North China Electric Pover U niversity, B aoding 071003, China)

Abstract:  First, the rean for pectrum leakage and its influence to DFT used in frequency analysis is introduced Based on the
comp lex magnitude of hamonic signals and under the condition of ideal synchronous samplings, an algorithm for computing the frequen-
cy deviation isproposed Second, thisalgorithm is further modified according t actual sampling and the power network signals Final-
ly, the iterative fomulas for real-tme detemination of power netvork frequency are presented aswell Smulation results show that the
algoritm can followv up the frequency deviation accurately and quickly Moreover, the algoritm will be of potential gpplications in the
fields of AC real-tme detemination due t its featuresof less canputation time, fast convergence and ability of against hamonic inter-
ference

Key words  ectrun leakage;, power qualityy, FFT;, ocomplex magnitude  adgptive sampling
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Analysisand studieson univer @l platform of relays

L1 Gang', WANG Shan-xiang', SJ Wen-huf, FAN Zhi-gand', WU Ming", LU Qi*, REN Jian-fend
(1 Nanjing Automation Research Institute, Nanjing 210003, China;
2 Fujian Electric Power Design Institute, Fuzhou 350003, China)

Abstract:  Systematic analysis and studieson either hardvare platform of relays such asmulti-CRU, error detection on AD channels,
design of powver and LCD, anti-interference and intelligence module design, or mechanical platfom such as dimensions of module and
case, anti-interference design are proposed In the end of thispgper, sme constructive suggestionson outvord gopearance design are
submitted

Key words relay protection;  uniform platiom; hardvare mechanical structure  outvord gpperarance



