33 14 Vol 33 Na 14

52 2005 7 16 REBLAY Jul 16, 2005
( , 132012)
, MU
MU ,
, , MU DSP
, CAN

. MU; GPS DSk,

© TM712 CA : 1003-4897 (2005) 14-0052-05
0 , ,
, WAM S ,
4
SCADA /EM S 2l
GPS , 11 AU
, (] SM T ( Synchonized Phaor
WAM S (W ide A rea M eaurement M easurement Technology) 20 80
Systam) , GPS , Phadke
) ( GPS
, VS WAM S ),
, WAM S ,
, , GPS ,
, , SMT
) , 1995 | IEEE
“ 8. 14 " , IEEE Standard1344""!
MU MU
1 RMU ' ’ !
, MU
WAM S MU :
WAM S 1) )



T t=R.k
R X X :
"""""""""""""""""""""""" x——l-—z(x - jXs) (3)
L[ “ N e

T
Ton ]! !
< : :j Xe = D xcos(®)
PMUG oGS Y kl\=11
1 WAMS Xs = Zxksin(le)
k=1
Fig 1 Sketchmg of WAMS N 0
a1
T 6 =1 =aix, f,
1 (3)
MU )
MU DFT !
Fourier , (1) ,
3) GPS :
{X |k=r, ,N+r-1} X'
{Xc|k=r+1, N +1} Xt
D , Xr+1 [4],
XX . Zx L ox)e R (a)
4) J2 N
, MU s( Phaor M easurement U-
nits)
DSP FFT , FFT
12 2,
Xa7XbIXC1 ! FFT
_1 2
X1—3(Xa+0‘Xb+0( Xe) 50 Hz ,
a :é'Z'[/3
Fourier : ,
x(9) =Xy cos@t+®) (1) ,
(1) : MU
X =22 (2)
J2 ., m
(t)!)qj)i(ﬁixl) (Kj-l:X\l-l);

fO!flx 1‘\1-11
At=1/(N- §.1),



54

N m+1

f, ,oxX X",

0,
AB= T (f, -f, )At=2t (f, -f_,)/(N- ;)

n [5]:
f,=f., (L+N- 2T AB)
, 12, 20,

40,64 1 20

DFT ,
DFT ,
1
Tah 1 Smulation results of the adgptive algoritm
Hz
7 8 9 10
49 8 49 780 6 49 783 1 49 792 9 49 802 9
49 2 49 1191 49 124 9 49 170 0 49 2050
47.5 47. 284 8 47.299 7 47 4200 47.510 2
50 2 50 217 8 50 216 6 50 206 7 50 199 2
510 51 063 0 51 058 6 51 023 4 50 988 1
60 0 58 2835 58 726 3 59 9355 60 021 0
2 MU

[6]

21
GPS 1M s ,
GPS
EVA ,
GPS TIL
DSP GPS
RS232 , GPS
DSP { GPS
’ NU 1
GPS , GPS
, GPS
GPS
22
™ S320L F2407A Tl C2000
, 40MHZ
25 ns 32 kb x16
AAH ,2 5 kb x 16 /
RAM , 544 b DARAM 2kb SARAM
1/0 64 k
10 A/D 375 ns, RS232
SPI 1 CAN ,
AD
DsP AD
, 0 33V ,

GPS



MU 55
GPS , 30
, 50 ms MU
DSP , ,
, 50 Hz, WAM S
DSP 20 Hz
(
DFT, )
) ,
6] CAN
CAN
23
, 24
) MU
) PC 2 (CAN
) ;
CAN (Contmoller Area Netvork) ,
Bosh , VB VC
, Labv IBN
1) , .
CAN FFT, FIR ,
10 km, 1Mb/s( 40
m ) CAN ,
, (
R232 R385 )
2) IO /OSI ,
, 25 MU mMuU
CMA /CD , 2 MU
2 ,
, 6
, , DSP
3) , CAN
, , DSP 40 MHz
4) PCI CAN

CRC ,



56

(2]

(3]

[4]

(5]

(6]

[J]. ,1997,37(7) : 86-88
M N Yong, D NG Ren-jie, REN Yong, etal WideArea
and SynchronousM onitoring Systen[J]. Journal of Tsin-
ghua U niversity, 1997, 37 (7) : 86-88

) . [J].

,2004,24(7) : 37-40

JJ Ping, ZHENG Shi-yu, et al The Summary of the Re-
search of W ide A reaM easuring Systen[J]. Electric Pow-
er Automation Equipment, 2004, 24 (7) : 37-4Q
Working Group H-8 of the Relay Communications Sub-
committee of the IEEE Power Systan Relaying Commit-
tee IEEE Standard for Synchrophaor for Pover Systan
[J]. |EEE Transon Power Delivery, 1998, 13: 73-77.
Working Group H-8 of the Relay Cammunications Sub-
committee of the IEEE Power Systen Relaying Commit-
tee Synchronized Sampling and PhasrM easurements for
Relaying and Control[ J]. IEEE Transon Power Delivery,
1994, 9: 442-451
DFT [J].
86
GENG Chi-yong, GAO Hou-lei, L U Bingxu, et al
Study of DFT A lgorithm in Synchronized PhasorM easure-
ment[J]. Electric Power Automation Equipment, 2004, 24
(1):84-86

, 2004, 24 (1) : 84-

1

[J]. , 2004, 28(18) : 39-43

L | Gang, WANG Shao-rong, CHENG Shi-jie Real-time
Cammunication in a Synchronous States Moniring Sys
tem forW ide Power Systens[ J]. Power Systan Technolo-
gy, 2004, 28 (18) : 39-43

2004-11-10; . 2005-01-24

(1954 - ), :

(1978 - ), , ,
; Email: gyh_31@163 com

(1970- ), , ,

Study and design of PM U n dynam ic secur ity monitor hg system
REN Xianwen, GQJ Yan-hui, XIEDong-guang, ZHANG Ji, WANG Zuo-xun
(Deparment of Electric Engineering, Northeast China Institute of Electric Power Engineering, Jinlin 132012, China)

1) MU
2)
LT e,
é |
| l |
oo I e I I VR
: ]
: . DSP ,
! WD PiL |
: INEE RN CORE |
,: RNSE ] E:q o i
i ks K CAN | FLASH |y
5 i
! PUABZCB0 '
CAN
FA%BLCA BROANIE R )
2 AU
Fig 2 Modularization diagran of MU
3
MU
DSP
MU
, A /D ,
) CAN
Labv IBV
[1] : :
Abstract:

Key words

Thispagper introduces the conception of dynamic security monitoring systan and the principle of synchronized phaor meas
uranent technology. The functions of MU s in substations are analysed aswell In the design of thisunit, amodularized and distributed
method is adopted 1o meet the need of the system
ing the fluctuation of electric nework’s frequency, an adgptive sampling algorithm is used, with which the leakage of frequency can be
reduced effectively The core unit is designed with the advanced D SP chip, and the local areawith CANBUS is built
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leakage of frequency

In addition, o ®lve the problam existing in the traditional method without consider-



