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Table 1 The purchasing scheme at Zone A with increased

generator outage rates

Q Akead, i

1 2
Q At/ Mvar Copro/ Qang/ Mvar Copro/
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1014 395 9 375 5
4011 620 24 660 32
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4071 355 21 415 33
4072 1020 4 1 020 4
2 A

Table 2 The purchasing costs at Zone A with increased
generator outage rates
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Annual Procurement of Reactive Power Capacity Considering Outage of
VAR Sources in an Electricity Market Environment

ZH AN G Fuqiang“?* , WEN Fushuan', H W NGAN?,C W YU?, CYCH UNG*>,K P WONG?
(1. Zhejiang University, Hangzhou 310027, China; 2. The Hong Kong Polytechnic University, Hong Kong, China)

Abstract: Appropriate determination of reactive power requirements is an important issue for maintaining voltage stability,
decreasing transmission losses, and mitigating the potential exercise of reactive market power. A model is developed for annual
procurement of reactive power capacity considering the possible outage of multiple VAR sources in an electricity market
environment. The objective is to minimize the total cost, including the cost of purchasing reactive power capacity, load
shedding and generation redispatch. A method based on the M onte Carlo simulation and differential evolution algorithm is used
for solving the established optimization problem. Simulation results from case studies demonstrate the essential features of the
developed model and the solution method.

This work is jointly supported by Special Fund of the National Basic Research Program of China (No. 2004CB217905) and
National Natural Science Foundation of China ( No. 70673023).

Key words: reactive power; capacity procurement; outage; differential evolution algorithm; Monte Carlo simulation; electricity
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Power System Real time State Estimation and Prediction Based on WAMS

LI Hong', LI Weiguo', BI Tianshu', XION G H aoging?
(1. Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control Under Ministry of Education,
North China Electric Power University, Beijing 102206, China;
2. Henan Electric Power Dispatching and Communication Center, Zhengzhou 450052, China)

Abstract: A real time state estimator based on WAMS is presented, in which the recursive extended least- squares algorithm is
used to identify the state transition matrix, and the fading memory exponential weighted algorithm is employed to estimate the
error covariance matrix of the linearized model. At the same time, the measurement weights are calculated orrline by the
measurement standard deviations. When the filter is done by using observed data, the imprecise (or unknown) parameters and
the noise covariance matrixes of the state estimation model are constantly identified and corrected orr line simultaneously, which
makes the model follow the contingencies and the time varying process adaptively. Therefore the estimated errors are reduced,
and the filtering precision is high. Simulation results show that the proposed method has good performance under different
scenarios such as normal operation, bad measurements, sudden load change/drastic generation variation and topology errors.

This work is supported by Program for New Century Excellent Talents in University ( No. NCET-050216) .

Key words: reattime state estimation; wide area measurement system ( WAMS); extended Kalman filtering ( EKF);

supervisory control and data acquisition (SCADA) ; power systems



