F 445 521 W
2016411 H1H

Y EE X B EL

Power System Protection and Control

Vol.44 No.21
Nov. 1, 2016

DOI: 10.7667/PSPC152013

ETHRA RSN EKEMNIIRIRHEEMRITS
EH#RSH IR IR A

X 4%, REF

MIBA ", FMER’

(1. 484k H K FE A5 EF T/2FR, bR 102206, 2. Ribd HARXFHRATAEFRE, T4k 48 132012)

WE: AR RIS, T RESIRARINT, Mg TRGRE R, LI R ST R
PG AT R RE REAOSR I, JFREAT RESRARATT. AEULIRAS b, M T (3 1) S A S AR S R e b,
FUN RGN 2GR LR O, RN HH 7 it 37 1) LA B A R0 R e LIRS AR BT HHR, 3R
GERERAC T Ik 4% o RIS 4 HUPTIXCAN 8 HL 36 T i SEBIREAT U5 8L, Bl T Frde th I IR i 0 R GETh R Ak

REFLMAT S T AR R A O v A Rk

KR BB RS IR BiRGigie, BSCREREMT FEF R

Power oscillation energy analysis and the main oscillation path identification of
interconnected power systems based on the mode energy flow

LIU Cheng', CAI Guowei’, YANG Deyou?, SUN Zhenglong®
(1. School of Electrical Engineering, North China Electric Power University, Beijing 102206, China;
2. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: As to power oscillation phenomenon of the interconnected power systems can be further revealed, mode energy
flow function is proposed. Then network mode energy is calculated, and the power oscillation of interconnected power
grid is analyzed by oscillation energy. Thus, mode shape index based on the wide-area measurement information is
constructed to judge power oscillation generator groups. At the same time, the main oscillation path index of power
system is set up to identify main oscillation path, and in order to get the energy interaction main oscillation path. Through

simulation of four machine two area and 8-machine 36 node examples, the effectiveness of proposed power oscillation

energy analysis and the main oscillation path identification method is validated.
This work is supported by National Natural Science Foundation of China (No. 51377017).
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Fig. 1 4 machine 2-areas system
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Table 1 Eigenvalue results of 4-machine 2-area system
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Fig. 2 Each branch potential energy curves obtained by

traditional energy function method
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Table 2 MOPI calculation results of 4-machine system

I J MOPI I J MOPI
9 10 1 7 8 0.585 5
6 7 0.953 8 7 8 0.585 5
10 1 0.689 3 1 0.4378
5 6 0.5912 4 10 0.3975
8 9 0.5759 1 5 0.344
8 9 0.5759 2 6 0.298 2
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Fig. 5 Main oscillation path of four machine system
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Table 3 Eigenvalue calculation results of 8-machine system
B %Mz BB HY% S5 FRRIIR HIML it
(1,2)(3,4,5,6,7.,8)
(2)-(1,3.4)

1 0.609 1.9857 1. 8. 7.3
2 1.6619 59248 1. 2. 4
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Fig. 8 Energy distribution under mode 2
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Table 4 MOPI results of 8-machine system under mode 1

1 J MOPI 1 J MOPI
9 11 1 19 30 0.022

9 22 0.081 8 33 34 0.0173
22 23 0.077 1 20 22 0.0155
51 9 0.054 25 26 0.0125
23 24 0.0499 21 22 0.0107
9 24 0.0356 27 28 0.009 2
1 24 0.0292 3 22 0.007 4
2 9 0.029 1 8 31 0.007 1
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Table 5 MOPI of 8-machine system under mode 2

1 J MOPI
2 9 2.1732
23 24 1

9 24 0.9374
9 11 0.867 2
1 24 0.792 4
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Fig. 12 Main oscillation path of mode 2
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