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A multiple information sources based early warning and preventive control system for
low-frequency oscillation in large-scale power system

SONG Dunwen', WEN Boying', YANG Xuetao?, LIU Tao®, GU Yubao®, MA Shiying®
(1. College of Information and Electrical Engineering, China Agriculture University, Beijing 100083, China;
2. China Electric Power Research Institute, Beijing 100192, China; 3. State Grid Anhui Electric
Power Company Economy and Technology Research Institute, Hefei 230022, China)

Abstract: Low frequency oscillation is one of the key factors threatening the security and stability of interconnected power
grid. Negative damping mechanism low frequency oscillation and forced power oscillation ever have occurred in China. Based
on the combined real-time multi-information sources multi-information source of WAMS and EMS, a comprehensive
prevention and control method including real-time monitoring and early warning of low frequency oscillations, disturbance
source localization, online searching of dynamic stability control strategy applied to large grid is proposed. The overall system
function architecture is elaborated and the parallel prevention technical solution of multi-mechanism low frequency oscillation
is introduced. By Prony calculation, oscillation energy index, eigenvalue sensitivity analysis of operating parameters and
pattern matching strategy methods, the online warning and prevention of low frequency oscillation is achieved, the key
technologies involved are pointed out. Using the proposed system, the fast quantitative evaluation and decision support for low
frequency oscillation of large power grid can be implemented, and the dynamic security early warning and preventive control
level of power grids can be enhanced, which is meaningful both in theoretical guidance and engineering practice. The method
gets practical application in Henan interconnected power grid.

Key words: low frequency oscillation; real-time monitoring; weak damping; forced oscillation; wide area measurement;

parallel computing

ATE LM B A TP, B BC E A

515

AR, B R e L R PR i, R e s

RETE: BFMAS AR XM ot E
w20 o 3 A5 T A M M AR AR AR ST

PHANBE ) BE T . (AR e R B P M e
By, BB TRAE I A, XD AR A
NEE, LS DR A VLR S X ),
A R PR AR TR SE N A2 2%, 2 LI S I U 42
IBATHARMCR R, b, R v ) U B 1



RIOC, 5%

S 2 A5 R KB AR 3 0% K B DR AR 4 - 55 -

WK HBL Y 2 A R 8 4RI 24 v o0 i v E 0 110 OB X
R
TR R A AT S ke 1 Rt
HARIARG VAT I, R IR A A AR e 5 S L
HZAETEMR 28 MRS A DA 0 20 2 WL
e SR BT R R AT
F1 RRHEH—K

Table 1 Low frequency oscillation events
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Fig. 1 Overall architecture of low frequency oscillation comprehensive prevention and control system
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