E275%F 4 H
P 2007 %48

% 0 8 & B

Electric Power Automation Equipment

Vol.27 No.4
Apr.2007

e T A R S 110 o 1 R A I e B

Fral® #LF WL FEERP
(1T A e Hna ST dFR 210024;
2. B bR A AR A FRAG LA B F 210003)

I . A ah e s Hok 00 A R sk — AR T AR 6 SR SRR B Sk, B R T R 6 1R
Tl — AR, B RAK B R AR T AR R AL 0 AN KRR R
AR AB I A £ M B AR SE R AME A5 AR B 2 A B A A M B, 4 R R AR R T

BEORERLBEAN A BEG AT EAEAMNE, Z A FE AT R EF X ARP Nz
EE AU rmsk wR S, XAk R B E AT RIFAaR

9&%21?] ‘)bﬁ%, %“‘fi’i’]{‘f", ‘LE‘;‘/}i, ‘)ﬂ‘]%; E‘ﬁ*&ﬁ_
FRESES. TM 935 XERFRIZAD . A

0 5%

W R G AT RS B U H W R K
PEARAG I 6 DN ORGSR R R, X T
JHIN 2 o 0 A 0 A B2 D i L 28 AR 22 BT 9
R GIE P RFELOR B RAE A | GRS /)N 5L
T BRI AL A X B A< i 9 52 0 (ELXE T 2 i
FL ) 2R G R KR 0 A B DR — IR
B AR ORI D RE A T RE SR AR i — A
PRALPRARSEHE , BR TS BRI 4 A OR AP AR B
B 73 DR R AR E ), AN RE T I0 5 D RE T R W R 4
TIRE BB AVEAT | ik 626 e T A o 728 MR B 45
ARIRARIUE 2 AT EE . A it i AU oAb i 42 5K
R T

X B I F A S R AT SR A, AR A S R
ISR AR T JU1 77 B AT 1) 56 28 0 LR A s 18] A ]
(] i O 45— 20, SO R R b, 7 2 SRR S B B
R L O AT Sy e — L R 9 3k — R S A
PR B SR A i AR A A I 8 P S (L, L S B R 22
20 H O 01 33X — B AN AT B AR AR AR I I R
JH T 5 SRAF A (4 20 2 A D i i 22, 2R A X
I i 22 EAT AN | B 2 2 JE O A I B iR 25 T
L A3 Pk 9 AT 3 R 0 50 0 3 iy g AR 3 ol
DR ORI, Q0 5 fE AR 39 5 00 ASE $DL 2 ) SR A
W RS BT B 1) Al 22 AT A 80k L RE A 21 6
RN B ORI R, 3% RO — S FE I 4R
HH — ol T AR 0 AR R B ) 0 | R
SRR AR (0 PR AP AN 5 — A e B AR SR AR (T
B R A 10 S PR R SR BBORH I 1) B A A
LS 0 R R T R

s B #1.2006 - 05 -31; &8 B #3.2006 - 11-09

MXEHS . 1006-6047(2007)04-0068 - 03

1 A

I FH T S (R SR | B e R S A A
SR SE BRI AR AR G A R S Ty A A T )
R T 0 T I 72 g g 00 A i -0 SRy T /N B
A M SR SR G

iR i A MG 5 RN @ B IE X U8 L%

u(t)=Asin(wt+¢)=Asin(wyt+i) =

Asin i cos wyt+A cos sin wyt (1)
AP w=wy+Aw;y=Awt+e=2TAft+¢,p HNH]

DL A HBRAE ;00=2 70 f,, f,=50 Hz,

T w()1F5 B WERAE N K, 77 Rk AT
G w, ), %5 B HORRAEFF B AT [Q AR 3, T DAAR 5]

w=Asiny, ur=Acosiy (2)
= (2) AT LASK S JE 0 o0 AR A AR AL o
Y=arctan(u;/ ug) (3)

TSR B AL IFN S = [+ Af KA
BR fARYE B T R AR N IRAT 2 N A REEE, SR1G
wy Al w g, SR A5 B P o AL AR AL ¢ TR A
G N UCRARE TR o, AT 2 RIAT SR 4%
AL AL,

K

Y=27Afi+e, %:Nﬂf

Jiv LA
Afzildw _71¢2_¢|_ 1 i,bz—lﬂ]

2m de 27 NA: 2m T,
AP A ARFEREIRE, A t=T)/N,To=1/ f,, f,=50 Hz;
SCHR [ 4770 FH AR 1 2 45 00 ek 745 30 ) 550 236 3] R
PERAE ] R, 353 [R) 25 R AR A RLCR | (A5-0 585 2 e
A3 B ORAIE (0 T 807 SOPR 37 A0 ) 4 — A Ak 3%
B BB R AR B T AR B 0 S 2 BE A S A
“ELAR 35 552 B A3 SR 00RO 125 A BUKS i



E

M7 2 TR B 1 5 SR O B (69

HRUE, F1HIH T AETBRIR £ 45 ~55 Hz 722
AR 1) P A A 0 A0 3 00 ke ey B A%, B
AT LA W% 22 (6 /N T 0.01 He,

1 A K15 B SR

Tab.1 Frequency measurement

with Fourier arithmetic Hz
1. / /. /i S, S
45.000 44994 || 49.000 49.000 || 53.000 53.010
46.000  45.992 || 50.000 50.000 || 54.000 54.023
47.000  46.995 || 51.000 51.000 || 55.000  55.042
48.000 47.998 || 52.000 52.003
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Fig.1 Synchronous sampling Fig.2 Asynchronous sampling
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Tab.2 Harmonic influenced AC measurement errors
at different frequencies without compensation g

f/Hz L =5A _EZZII, iL iIL i[; ﬁ:ll, ili
45.0 1.65 le4 169 172 177 185 197
46.0 1.31 1.16 151 1.57 1.65 1.77 1.99
47.0 2.08 207 217 225 241 268 3.12
48.0 0.55 003 074 072 063 047 0.08
49.0 266 266 289 313 356 433 578
50.0 0 0 0 0 0 0 0
51.0 321 246 286 3.12 359 446 632
52.0 254 225 233 240 251 270 3.00
53.0 226 016 041 034 0.16 027 1.27
54.0 3.21 319 036 401 478 627 9.67
55.0 2.11 210 213 213 212 207 1.88
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Tab.3 Harmonic influenced AC measurement
errors at different frequencies with
compensation by proposed algorithm %o

2 3 4 5 6 7

f/Hz L ,=5A Z:ll, Z:II, E,llt E:]]i 2:[], Z:II;

45.0 0.002  0.005 0.010 0.020 0.036 0.062 0.102

46.0 0.022 0.051 0.114 0202 0.322 0458 0.595

47.0 0.006 0.012 0.026 0.050 0.092 0.160 0.268

48.0 0.011  0.037 0.096 0.163 0.236 0.283 0.256

49.0 0.019 0.038 0.081 0.155 0.282 0486 0.811

50.0 0 0 0 0 0 0 0

51.0 0.038 0.080 0.171 0313 0.527 0.822 1.261

52.0 0.005 0.010 0.021 0.041 0.076 0.132 0217
53.0 0.004 0.032 0.103 0.164 0204 0.165 0.036
54.0 0.004 0.032 0.103 0.339 0.594 0.989 1.650
55.0 0.002 0.004 0.009 0.016 0.028 0.045 0.055
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Tab.4 Harmonic influenced AC measurement errors
at different frequencies in real equipment %0

f/Hz  L=5A 211, S, i] I, ill, >, il 1,
450 160 140 140 1.00 1.10 1.10 0.60
460 070 120 140 1.80 100 030 020
470 120 092 176 045 045 051 0.64
480 060 030 120 120 140 1.00 0.0
490 093 053 0 039 1.16 120 038
500 073 039 026 032 0 040 0.20
510 070 030 0 010 0 0.0 1.00
520 050 010 0 0 100 0 0
530 067 039 030 130 045 045 0.64
54.0 0 0 0 100 0 023 0
55.0 0 070 160 040 060 0.80 0.50
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Fixed frequency sampling measurement based on frequency tracing
BU Guang-jin',DAI Jing®,LI Ming?,L.I Yu- ping®
(1. Jiangsu Provincial Electric Power Co.,Nanjing 210024, China;
2. Guodian Nanjing Automation Co.,Ltd.,Nanjing 210003, China)

Abstract .

To improve traditional measuring algorithms,a software frequency tracing measurement

method is presented for the protection and measuring - control integrated device with fixed frequency.

Under lower fixed sampling frequency,the real frequency of the measurement is calculated real- timely

according to the sampled values. Then the measured data is modified to accurate values by software ac-

cording to the frequency deviation. Simulation results show that,the AC variables with harmonics can

be measured accurately in a wide frequency range. Applied in digital protections and measuring- control

integrated devices,it satisfies the measuring precision,without influencing protective actions.

Key words: frequency; asynchronous sampling; harmonic; measurement; device



