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An improved phase difference algorithm based on Fourier transform for quazi-synchronous device

ZHOU Bin
(NARI Technology Co.,Ltd, Nanjing 210003, China)

Abstract: The measurement of phase difference is the key factor in microprocessor-based automatic synchronizing device. So far
the zero-crossing method of phase difference is prevailing domestically. But its deviation is considerable on the condition of harmonic
disturbance. The Fourier transform algorithm can resist the harmonic disturbance. But the calculation deviation exists when the
frequency difference between the two sides of the synchronizing closing points is great. The Fourier transform result of
asynchronously sampled values of alternate signals is analyzed. The algorithm is developed. The digital simulation and test of the
improved algorithm are done. It is proved that the improved algorithm can improve the measurement accuracy. The algorithm is

applied in the substation automation measuring and control device with synchronization function. The effect is satisfactory.
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Tab.1 Calculation result of the phase difference between a 50Hz
signal and a 50.5Hz signal, applying the traditional algorithm
and the improved one

W PR s S SO S
Z frE B BE HEAME Rz
/s 7y /Y /7Y /() /D
0 0 1.78 1.78 0.00 0.00
0.1 18.0 19.61 1.61 17.99 -0.01
0.2 36.0 37.49 1.49 35.96 -0.04
0.3 54.0 55.46 1.46 53.93 -0.07
0.4 72.0 73.54 1.54 71.90 -0.10
0.5 90.0 91.71 1.71 89.89 -0.11
0.6 108.0 109.88 1.88 107.90 -0.10
0.7 126.0 128.00 2.00 12593 -0.07
0.8 144.0 146.03 2.03 143.96 -0.04
0.9 162.0 163.94 1.94 161.99 -0.01
1.0 180.0 181.78 1.78 180 0.00

2. B EUE IR E R (5 SEAF A 50 HzF049. 5 HzB 4R
RERITEER, HH: u, (£) =100cos(100nz) A
u,(t) =100cos(99nr)

Tab.2 Calculation result of the phase difference between a S0Hz
signal and a 49.5 Hz signal, applying the traditional algorithm
and the improved one

w IS TEgEfdr Mk B8 S I
2 frE WEMER BE O WEEfE RE
/s 7y EIC Y 7 E Y /) /D
0 0 -1.82 -1.82 0.00 0.00
0.2 -36.0 -38.03 -2.03 -35.96 0.04
04 -72.0 -73.85 -1.85 -71.90 0.10
0.6 -108.0 -109.52 -1.52 -107.90 0.10
0.8 -144.0 -145.5 -1.50 -143.97 0.03
1.0 -180.0 -181.82 -1.82 -180 0.00

3.2 IEEEH T ERREE

A2 AKXMESH, XS BT TE
HHPEL T, BB AT Bk RE, A
SCIY Fi Matlab T EL X85\ A 5 oF B i3 18 e 3t
ITTHRE. RIGHTHME S H BB EXT0S
Hz, ZRIEFBERIE20%, =RKIEHBTRIEI
%, RHSGHEIENAN B R, KRR
1600 Hz, RHPLAH TRMEEFEIN, FF6200
ms, Xf— I3 KA AT A e, B
HIFEARL Z I TH B8 AR 22, AR 2SI 8% 2/
T03° , BEEES. SURERRBIIAEE, 0
BB m . KU B s AR R & TR AR

RAARENMLZNERE, RA8&NPUEK
TR, EETE RIS E P .
R WHEZAIERFHTHREMAETELER, Hop.

u, (t) =100cos(100n¢) + 20cos(2007t) + 10cos(300m¢)
u, () =100cos(101nz) + 20cos(2027r) + 10 cos(303nt)
Tab.3 Calculation result of the phase difference applying the
improved algorithm on the condition of harmonic disturbance

B Z) HISARA 2 Besi R =47
/s /) WA (0 ) R (O )
0 0 0.00 0.00
0.2 36.0 36.05 0.05
0.4 72.0 72.24 -0.24
0.6 108.0 108.10 0.10
0.8 144.0 143.97 -0.03
1.0 180.0 180 0.00

4 HitFA

I 391 e PO AR AL 22 R A2 Bk RV E 5
hR BRI B AT A, BRI A BB AP
THRAETT BN TREGB AR, BERFEEME
AT BRERRAE . RS B T R e
AR EAR 5, ANREXT 3 A1 BREE KA
T E AR Z B AR ZE . ER K
B, RESEIN . A SOk AR R E
T i % 4 0 L TR AT o A (07 25 W R 2 AT T 18
Ik, RETHERE, E&EMIAsERLRE
. BAICETERA FBDRSH A & 2
M B R ZEE, SR, K18
TR .

Sk
(1] B/, AR, Foesls, % —FEmmse (&) &

IEREAE AEERB P RINA 7). LK% 2%#4) (L

8D, 2003, 36(6): 96-99

CHEN Xiao-giao, ZHOU Shui-bin, WANG Xian-pei, et

alLA New Phase Algorithm and Its Application to

Automatic ~ Synchronism  Equipment[J].Engineering

Journal of Wuhan University, 2003, 36(6): 96-99.
(2] Weds, E/05, A StEasMyLE SRR E

(J]. ARG AL, 2002, 26(9): 75-77.

PENG Xiao-tao, WANG Shao-rong, CHENG Shi-jie. A

High Performance Microprocessor-based Automatic

Quasi-synchronization Device[J]. Automation of Electric

Power Systems,2002,26(9):75-77.

(3] SRMg, FOOAR, BERFE. —FH AL B SR

UL ARG HEBNML, 2000, 24(3) :60-61.

SU Mei, GUO Xu-dong, GUAN Shi-jun. New Type

Microprocessor-based ~ Automatic  Synchronization

device[J]. Automation of Electric Power Systems,2000,
24(3):60-61.

(T#% 50 @ continued on page 50)


http://www.cqvip.com

-50-

pooo hgp://www.cqvip.coml

He

A% currentltenfl
parentItemRg$5 5

currentItemai &
parenttemf 7 HSCL
SRS AL

Y
RETEME
B3 TREMIERTIZE

4 Fig.3 Flow process diagram of element allocation mode
3 it

JHiNEREBETFERER SCL XHEETAAE
SEIMF R s E RN —EEAE, E8
FIAMTEORBE My 50E. ASCE T SCL SCRYHIHE
R, RET SCL XAYACE TRAB R FSEIL 5 E,
AERER . RIEMOFEBIZHRREM T HRM
£ % 3k
(11 FHNL, EHR, BAX. XMLESEZRHEERERH

BRI J]. HEHL TSN, 2003, 21: 209-210.
YIN Jia-fan, WANG Su-nan, SHENG Wang-xin. XML’s
Application in Device Decription in Substation[J].
Computer Engineering and Applications, 2003, 21:
209-210.

(2] 7%, skiniiE. B FSCLEAIEDR B 38 MRt 5%
BLLT]. 4ke3%, 2005, 33 (12) : 48-51.
LAN Sen-lin, ZHANG Peichao. Design and
Implementation of IED Configurator Based on SCL
Model[J]. Relay, 2005, 33(12): 48-51.

[3] WM. ZHREEEMERRLEHVIEC 61850 M4
0], BEMEA, 2001, 25 (9) : 8-15.
TAN Wen-shu. Analysis of IEC 61850 Communication
Networks and System in Substations[J]. Power System
Technology, 2001, 25(9): 8-15.

(4] EXH. BHRGEXRGEEEREH.
®%&, 2001, 21 (11) : 1-4.
TAN Wen-shu. Seamless Communicatin Archxtecture in
Power Systems[J]. Electric Power Automation
Equipment, 2001, 21(11): 1-4

[5] ZFHE, ®UF, IxE. ADOM ﬁﬁxmjc%
(7. #EWNSA, 2001, 21 (8) : 103-105.
LI Yong-jun, JI Wen-li, MA Guang-si. Parsing XML
Document by DOM[J]. Journal of Computer
Applications, 2001, 21(8):103-105.

GV L

Y& R 5. 2007-02-06; {#E BH#: 2007-03-15
E& &I v
& (1968-) , B, LM, AEKE/ MERE
#24% 8% % 14; E-mail:chenshaojun1968@126.com
A2 Bk (1978-) , B, HEHRL, BAFTAALS

REEBRANMR.

(L#% 39 W continued from page 39 )

(4] #RE, A FHEEHLESERIRE R (J]. 0 8
L&, 2005, 25(8):77-81.

GUO Jian, ZHOU Bin.Design of Microprocessor-based
Automatic  Quasi-synchronization = Device[J].Electric
Power Automation Equipment,2005,25(8):77-81.

(5] ZFRE, WM, PR, & —HEHE AR TR
E(J]. 2k, 2002, 30(9): 53-54.

LI Jun-xia, TU Ren-chuan, YAN Binget al. A
Microprocessor-based Automatic Synchronizing
Device[J]. Relay,2002,30(9):53-54.

(6] FKRE, BkFAT, BESP. BARGWEHK IR EREE
FFTRE L], S E AL T4, 1999, 19(3) : 63-66.
ZHANG Fu-sheng, GENG Zhong-hang,GE Yao-zhong.
FFT Algorithm with High Accuracy for Harmonic
Analysis in Power System[J]. Proceedings of the
CSEE,1999,19(3):63-66.

(7] ZER4R. F @B RS ML B ShHE RILT]. 2%
EH3%, 1994, 22(4) :35-40.

LI Zhen-ran. Realization of Microprocessor-based
Automatic Synchronizing Device Based on FFT
Algorithm[J].Relay, 1994,22(4):35-40.

(8] Z—R, AFE —FETHREERERENH
(J). P EEHLLREZR, 2005, 26(2):78-81.
LI Yi-quan,HE Ben-teng. A High-Accuracy Algorithm
for Measuring Frequency of Power System Based on
Fourier Filter[J].Proceedings of the CSEE, 2005,
26(2):78-81.

(9] ZRER, WE HAE —HFHRPRERRAET]L
BMEA, 2004, 28(14): 39-43.
WU Du-gui, HE Chun, YT Yong-hui. A Novel Frequency
Tracking Algorithm[J]. Power System Technology,
2004,28(14):39-43.

(10] JB/T3950-1999, 4 A RILH EHUMATILARAE — B3
HEFREE (S].
JB/T3950-1999, Mechanical Standard of the People’s
Republic of China-Automatic Accurate Synchronizers [S].

ek B #: 2007-04-04; BEEM: 2007-05-05

EHEEN:
B (1970-), ¥, SR T4207, ﬁ;#w$3;\tj;a

R L6 I EH R L4 . E-mail:zhoub@naritech.cn


http://www.cqvip.com

