32 4

Vol.32 No.4

48 2004 2 16 RELAY Feb. 16 , 2004
1 2 3
(1. , 710055; 2 , 710048 ;
3, , 710049)
, as :
, FFT FFT  (RFFT)
e : FFT; FFT
™714.3 A : 1003-4897 (2004) 04-0048-05
1 L % L
’ : FFT ,
[2]
FFT
1
- Ju 4 L] 1
[mm ok we] ... [EE. mo mw] Lz, mok, ] . Im A, uml
Y v 3
[ smmms  |.--[ seems | L Homi s | LEIET |
A [} ? 3
PCﬂll
A
Ao |~ amwas | A
e

WHIRRS rre———

VA IR 2%

INTERNERT i

AR L

— R e | A — = GPS & [IH {3 &L

FHg.1 Sydem dructure

RS TS

—— e GPS [ RO R



GPS ,
1.1 GS ) )
GPS , ,
GPS , ,
GPsS
1s , , DBMS
2
1.2
, , (VI: Virtua Ingru-
PT( ) CT( ) ments) | ,
100 V 5A , FT CT ,
DSP , 2.1
DMA ( ) PC PC )
DSP . 2
DSP ,
, DSP
1.3 s L
HIE / B | EoER
ke
) ‘ £t
DataSocket \ J
i1 Hip % DSP
SCADA 2
Internet Fg.2 Desgn scheme df virtud ingrument
2.2
1) LabVIEW
LabVIEW )
1.4 3

LabVIEW ,



50

iR
APRE | | sERR | | JESR el
| Era
3 LabVIEW

Fg.3 Programing gructure of LabVIEW

(3]

VIEW
VXI NI
LaoV IEWVGi
Autometion
2
3)

(7]
FIR

Lab
GPB PS232

Meaaurement &

LabVvIEW

| mmswax |

KRS RE

M, T HEF

LB ITE,

BiRE

‘.

ELEE M
SERER, R
#. RBEER

L% ¢
ST, ER
B, #EER

s s B B
BEM. WS

KIS
HERE T

v &
| FREARAR

BEHE
4. BT

4

\\\(Aiﬁﬁﬁﬂﬁﬁmﬂ ‘J

Fg.4 Function nodue o virtud ingrument

FIR

FIR

(8l

Parks- Mcddlan

for harnonic andys's

H(f)

,Parks - McOd-
FIR

Ha ()

fi,
H(f)

Sgnd Processing

FIR



51

-0.0136[U(w-%-)\) U+

100 Hz, 1,
0 BNI SN2 )
Frih A ’
EASRESR SN A
! ‘ =-[-12.914+1.223(\%- 1) - 0.2836( -
— 4 4 2
—— D*TA +3)/[(0.2836\* - 1. 2272 + 12,
HEEFERBRAK 914) (\ - 4) ] (3
! A @)
o Fangan x=28n (1 50t +50%) N =
1, HH
16, fs =220 Hz,
! Blackman - Harries FFT FFT
B, miEe - ;ﬁgﬁ’?gz 1
FFT,
! 1
FIR BEEHES I . .
Tab.1 Cdcudion resutsd two agorithms
%5‘3‘;@'3*;..__] 2.00 1.5543 2.00000243868
5 AR / He 50.00 55.00 49. 9998893129
Fg.5 Fow chart o FIR digta filter a 50.00 - 97.48  50.00139%61844
0.00% 22.29% 0. 0001219342 %
0.00%  10.00% 0.0002213743 %
0.00%  294.96% 0.0027923689 %
FFT( )12 3.2 FFT
FFT :
, : RFFT( ) RFFT
, (41
[1] ,
FFT 20.0
FFT, FFT FFT 10.0
3.1 Blackman - Harries FFT o 0.0
Blackman - Harries -10.0
FFT Blackman - Harries 200670 20 30 40 50 60 70 80
TR K
| dln 6
w(n) =0.3528- 0.486400s(“ ") +0.1472 Fig.6 Sne decay Sgnd's
oos(%n) - 0.0136005(%'3) (D :
x(n) Xa+1(K) = %0 (K) = (e n= Xoen) WY (4)
_ 6 An=10, =50 He,
" z o, N =80, fs =800 He
x(e™) =0.3528U (W) - 0.4864[ U (W - N ] BT REFT
+u(w+26-)\)]/2+o.1472- FFT !
0.6 ms FFT
0. 035

[U(w-%-)\) +u(w+4N1->\)]/2



52

ms FFT , FFT : (Chongaing : Chongaing Pres9 ,1983.
, , [2] (HU Quang shu) . :
(Digitd 9gnd Procesing: Theory Algorithm and Rediza
’20. 0 tion) [M]. : (Bdijing: Tdnghua Uni-
15.0 versty Press ,1997 .
& 0.0 [3] (HUANG Yurrkai , LIANG

Quo-dong WANGLiufang, et d) .
0.0 (Detection of Hectric Machine by Way of Time

"15 20 25 30 35 40 45 50 55 60 65 70 75 80 ) ]
R A and Frequency Irformation) [J]. (Large Hectric

Machine and Hydraulic Turbine) ,2002(2) :17 - 20.

[4] Varkonyi-Koczy A R. A Recursve Fag Fourier Trandorma
tion Algorithm, Qrcuits and Sygems 11: Andog and Digtad
Sgnd Pocesang[J]. IEEE Transactions on Power Delivery ,

7
Fg.7 Vaiaion o basc frequency anplitude in frequency
domain with that of waveforms in time domain

7 FFT 1995 ,42(9) : 614 - 616.
FFT [5] , , (ZHANG Fur sheng , GENG Zhong:
xing, GE Yao-zhong) . FFT
4 (FFT Algorithmwith High Accuracy for Harmonic Anak
yssin Rower Qupply Sysem) [J]. (Po-
ceedings of the CSEE) ,1999,19(3) :63-66.
[6] (WU Jing-chang) . (Harmonic o
Rower Sygem) [M]. : (Beijing: Chi-
, na Bectric Power Press ,1998.
' [7] , , . (SHI Bo-giang, ZHAO Deyong,
LI Chang, e d).LabVIEWG. 1 (Lab-
GPS , VIEWS. 1 Program Technique Tutorid) [M ].
(Bdijing:China Railway Department Press ,2002.
[8] S M. (Digita Filtering
and Kaman Filtering [M]. : (Beijing: -
’ ence Press) ,1984.
, DBMS
2003-11-19
, (1971-) ,
FFT RFFT , i
(2972-) ,
(1950- ) ,
[1] Serns. (Andydsd Digtd 9gnd) [M].

Sudy o the measurement and analysis sysem for online har monics based on virtual insruments

LIU Pe-jint ,CAO Jir? ,ZHANG Fu- sheng®
(1. X" an Universty of Architecture & Techrology , Xf an 710055, China; 2. Northwes China Qid Company Ltd.
Xi'an 710048, China; 3. Xi’ an Jiaotong University , Xi' an 710049 , Ching)
( 63 oconti nued on page 63)



: £600 kV ,3150 MW ,783 km GRS ,
2) ,
3)
4) :
[1] (Generation Lab of Zhejiang Univer
5) ( ) , sty) . (HVDC) [M].
(Bdijing: Water and Power Press , 1984.
6) [2] , ,  (DONG Xinzhou, GE Yao-zhong, et
7) d). (Qaus and
Progpect of Traveling Wave Protection of Transmisson Line9
8) [31. (Automation of Hectric Power Sys
tems) ,2000 ,24(10) .
3 [3] Hermann W D, John M. High $eed Rdaying Usng Traveling
Wave Trandert Andyss[J]. IEEE, 1978.
[4] LiangJ, Hangovan S, DewottaJ B X. Applicaiion of Wave et
, : Trandorm in Travding Wave Protection[J]. Hectricd Rower
1) and Energy Sygems, 2000, 22.
2) ST PT , 2003-0513; : 20030529
’ (978-), ,
(1978-), , ,
3) CT PT
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Abgract :  This pgoer dscusses the fault characteridics and line protection of HVDC trangmisson line. As to the characterigics of DC line
faults, the paper smply andyses dl kinds of protection principles, and draws to the concluson that it isin acoord with HVDC line fault cher
acteridics and has abol ute superity when us ng traveling wave protection as the main protection of HVDC line.
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Abgract :  This pgoer presents a condituent scheme of measurement and andys's sysem for online harmonics of power network. The badc
dedgn idea of this schemeisvirtud ingrument(V1) . Gonventiond instrument is replaced by this virtua ingrument , thus the measurement and
andyssd harmonics are redized. Al , the sysem of multipoint measurement and andyssfor harnonicsis redized based on thisingrument.
Synchrorous clock of GPSiis utilized to achieve time gandard of synchronous measurement in this sysem, therefore multipoints can be mea
sured synchronoudy and data can be trangered synchronoudy ,too. During the andyss o harmonics, FFT dgorithm with high accuracy and
Recurdve FFT( RFFT) dgprithm are both programmed and dynamically used to inprove accuracy and speed of harnonics andys's.

Key words: harmonic; GPS;  virtud ingrument(VI) ; recurdve fag Fourier trandorm(REFT) ;  FFT agorithm with high accuracy



