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Fig.2 State parameter swing curves
in area mode oscillation
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Fig.3 Configuration of the controller
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Fig.5 A four-machine two-area test system
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Enhancing stability of interconnected power system with IPC
LIU Xiu-kuan,JIANG Wei-yong,ZHOU Su-quan, WANG Qi,LIU Zhuo
(Harbin Institute of Technology,Harbin 150001, China)
Abstract: The strategies of controllable IPC(Interphase Power Controller) to enhance the synchroni-
zation of interconnection system are compared. The mechanism of tie-link power oscillation is ana-
lyzed from the view of transient oscillation energy function. By regulating the tie-link power to
mitigate the transient oscillation energy of interconnected system,the damping control strategy of
IPC parameters is achieved. An adaptive fuzzy controller is designed,which selects the power and
the phase difference of both ends of tie-link as control signals and deals with the gain coefficient
in adaptive fuzzy regulation. With a four-machine two-area system as an example,the transient time
-domain digital simulation is carried out under different conditions. Results show that the proposed
controller makes the interconnected system synchronized and damps the tielink oscillation
effectively,at the same time the transmission power through tie-link and voltages of key nodes are
ensured.
This project is supported by National Natural Science Fund of China(50177006,59477010).
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On-line voltage stability monitoring for electric power system
Part 1:On-line voltage stability index considering
load static characteristics
FU Xu,WANG Xi-fan

(Department of Electric Power Engineering,Xi’an Jiaotong University,Xi’an 710049 ,China)
Abstract: Based on the load static characteristics and local measurements,a new index for on-line
static voltage stability analysis is proposed. The ZIP load model is introduced and the equivalent line
current is divided into real and imaginary parts based on Thevenin equivalent circuit. After
eliminating the active power and substituting the reactive power of ZIP load for the imaginary
part,a quadratic is obtained,which is processed by the root discriminant to deduce a voltage stability
index VSIQ. Similarly,eliminating the reactive power,VSIP is derived. The smaller of VSIQ and
VSIP becomes the bus voltage stability index VSI and the bus with the smallest VSI is the
weakest one of system. The proposed index is tested on IEEE 14-bus and IEEE 30- bus systems,
and the simulative results indicate that,the more the percentage of constant power is,the smaller
the VSI will be. When the percentage of constant power is identical,the more the percentage of
constant current is,the smaller the VSI will be.

This project is supported by Special Fund of the National Priority Basic Research of China
(2004CB217905).
Key words: voltage stability; bus voltage stability index; load static characteristics



