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Relevant zone and mode type identification based on electrical distance for low frequency oscillation
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Abstract: Low frequency oscillation online analysis will obtain a number of oscillation modes. Dispatching operators need
to distinguish typical oscillation modes and take actions to improve mode damping in emergency state based on mode type
and relevant zone. A method based on electrical distance between operating districts is proposed to identify relevant zone and
mode type, operating districts of power grid are determined through topological analysis, representative bus with highest
voltage level is selected for each operating district. Buses with higher participation factor are chosen as strong correlative
buses and divided into two clusters according to the angle of mode shape. Each cluster will be associated with the operating
districts corresponding to strong correlative buses. Electrical distance of representative buses is calculated by multi-port
equivalence. Relevant zones of two clusters are obtained by aggravating operating districts with smaller electrical distance.
Local oscillation mode and inter-area oscillation mode can be discriminated based on electrical distance between operating
districts with buses of largest participation factor in each cluster. The effectiveness of the method has been verified by the
cases of actual power grid.
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Fig. 1 Two-port illustration of power system
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Fig. 2 Relationship of oscillation mode types
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Fig. 3 Flow chart of low-frequency oscillation online analysis
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Table 1 Relevant generators of plant oscillation mode
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Fig. 4 Schematic diagram of local grid structure
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Table 2 Relevant generators of plant oscillation mode

gl WK ZH5RF SN BAT5IX
sFiEas i 1.000 0.000 118
ZWNE1S A% 0.424 147.588 it
FWNE2S  ANHE 0.242 157.644 15
W3S ANFE 0.241 160.188 15
FWN4S  ANFE 0.240 159.680 15
sFE 1S e 0.134 -24.125 I8
spE2S e 0.131 -41.182 I8
S R P 0.131 -35.703 '] &g

FEL I M R B 3 U P AR OGIR X A
TR

JaiE R AR i) Ik BN s Il
B HL) PR IR A DA i B R SR IR L AL
U3 TRt EV AR A I UTE 2 2 S PRI ER Ok L 8
AR PR 10 DGR IX e — Bl AR AB AT 70 X )
DLW S T4 [

X I PR B, AR A AE ]I EEIX
SR L AT e P B A e LR h A
AR IS O R, 5T et
IBAT Oy XREAT IR S B WA (0 SCIBC DI, AT g o)

5.3 XEFEHRFHIER

DAATYE G 4 4 (1) X 3k i) e 99 185 5K Mg ), A%
0.788, FHJELL 12.816%. WIS K SCHR[10,13]4 11
AE, BT IRGIE AT 0.7 Hz, WS ZRG R
ARAN R PR B

ARG KB LALIT 45 &, S FERIL
HEH 206, ARRENIASE 25 5. SHHLAAM
ANREEX R, HELL “TLIR5K M A PO
IR RNLALWLALR KNS 5 T4 1.000)F1 LA “ A
YL Ay Ao (P s L P P I T WL (P 4L
RS HRTH 0.319); A BN 1 ANICHRX I,
DL “Wriiltsm ” A oWldlim ks 514
0.327). 5 HLA 0 R I FUASEE B 16 3 TR

RI BESPLEMESIES

Table 3 Electrical distances between electrical centers
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