34 12 Vol 34 Na 12

52 2006 6 16 RELAY Jun 16, 2006

( , 550003)

(AMU) ,
MU \ ,
MU
© M711 S A :1003-4897 (2006) 12-0052-06
0
MU , , )
MU, ,
[1] , Fh/IU ,
, 11
, N e
, G=(V,E),V  E
' G'=(V,E), V'CV, E'CE,
(EPSD) (PD) G' vev'
’ [2]
) 12
!P$ 1

MU [3]

MU , , :
MU MU ,



PO

PO

mMuU

MU

MU

53
3 EPSO
31
C=[KL] K=k,
kel v k=1
k=0
Ill IlN
L =1
N
i ;=0 i , I, =0
N i j=1,
N
32
M, m
So =[Pu: Vi, b 1, Po =[P, ]’
MU , MU C B =1
i MU, p. =0 [ MU
Vo =[ Vs o Von I + Vo
i‘nll lnlN
i l, =
[NERI
s i i
L bn
33
P=[P, ,R/] HRVU ,
EPSD M
,m Pn
MU K, k=N -1
Voi = Vi t P
Vo S Vo tVa N (=1 ,i-1,i+1 ,N)
bij = hi t R 0k
(1)
if =0
bii = Vai 0y (2)
if jx =0

and Zl:(lmu n 'mij) = Z'mij -1
i= i=

iﬂix = k| n Imi>< (3)



54

if v, =0
and Z(an n lnij) = Zlﬂij
i=1 j=1
Vi =k (4)
if v, =0
Vi = (iij N an) (5)

mMin (Ve iy Vo) = Mid (i, nigs Voj) (6)

: 1 (2)
(5), Vhi bnij ) (6), Vhi
inij
i
tﬂ:{kg, sl <al or sp <N
kg+ry, sl=al and sp =N
SI:;(imijﬂ 1) SPZZ:(Viﬂ 1)

al = DI,
srl = Ziﬂij srp = Zv. (7)

i< i=1
kg = sl/al + sp/N
ry = (srl - al) /al + (srp- N) /N
sl , srl
, P , SIp
, al N
. kg 1y

D] M
b m
ph, =max(£", ")
P =[P, B 1 m
MU gb =max (phy,
Py =l o hn ]’
VP =[ Vi1,

m

, Py )
» VA ]

EPO
if p=1

P =0
(n) n-1)

Vihi :int[vp(ni ta- - (py-

G k- (pnbi'pa?—l))]

=mi(n-l) +Vp(nri1)

if mi<1orN <mi, mi
- (N-1))

mﬁm
(n)

i =1

MU k

LR EET

(n-1)

i )+

(8)

=int(mi™ /N +

Y
RIBPMU R B0E KT B 5 18 Wt
R FHNE BRES-HBRTRE

i# fTEPSOI &
SKHR B ARk $il

REBR BRI
fURigs ¥ A ALIE 3

1
Fig 1 Structure of flow chart of modified EPSO

, MU

41 1( 2)
[EEE14 114

eI I

MU

520 )



1 |IEEEl4
Tabh 1 The optimal configuration result of IEEE14 pover systen
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Tah 2 The optmal configuration of IEEE39 power system
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M echanisn analysis of ultra low frequency nter-area o<illation

WANGQing, M N Yong, ZHANG Yiwei
(State Key L ab of Power Systans, Dept of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: During the processof the interconnection of Northeast China Power Grid, North China Power Grid, Central China Powver
Grid and Chuan-Yu Power Grid, there gppeared ultra low frequency inter-area ocillation The mechanisn of thisphenomenon is stud-
ied in thispaper Eigenvalue snsitivity with repect o inter-area trander admittance is defined and deduced, which manifests the in-
fluence of the power grid interconnection tightnesson inter-area ocillation frequency. Moreover, the effect of systan installation capaci-
ty on inter-area tranger admittance isanalyzed The giant systam installation cgpacity of the above four power gridsmakes the inter-area
trandfer admittancemuch gnaller, which puts the inter-area oscillation frequency lower and leads to the gppearance of ultra low frequen-
cy oillation Two illustrative exanples, i e four-generator wo-area systan and the interconnection systam of the above four major
power grid, are adopted o verify the validity of the theoretical analysis

Key words  inter-area oxtillation;  ultra lov frequency;  eigenvalue sensitivity,  snall signal stability
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Optmal placanent algor ithm of PM U based on enhanced particle svarm
optim ization dur ng the ncrease of M Us

L I Chuan-jiang, QU Guo-yue
(College of Electrical Engineering, Guizhou University, Guiyang 550003, China)

Abstract: Aiming at the existing optimal placenent problen of MU in the pover systan, thispgper further considered the condition
that the number of MU s increase in the development of pover system  Taking the observability of whole system as constraint condition
and maximal measurament redundancy of measured quantities as the objectives, by using a topological analysismethod, the optmiza-
tion model of placement of MU was fomed based on linear measurenent model of pover systan. Moreover, adopting the enhanced
particle svam optimization (EPSD), the optimal placanent of MU was achieved in the processof the increase of installation number
The numerical examples show that the algorithm is effective and reliable

Key words  observability analysis  phasor measurement unit (AMU);  particle svam optimization (PSD)



