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Fig.1 Flow chart for processing module of phase
angle reference bus
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Solution to Bad Data Problem of Phase Angle Reference Bus for State Estimation with Hybrid Measurement

DING Hongen', GAO Zonghe®, SU Dawei®, ZHAO Jiaqing', CHANG Naichao', GONG Chengming*
(1.State Grid Suzhou Power Supply Company, Suzhou 215004, China;
2. NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China;
3. State Grid Jiangsu Electric Power Company, Nanjing 210024, China;
4. National Electric Power Dispatching and Control Center, Beijing 100031, China)

Abstract: In the state estimation based on hybrid measurement of the phasor measuring unit (PMU) and supervisory control
and data acquisition (SCADA), once the PMU voltage phase angle measurement results on the reference bus are found to be
bad data, the introduction of all the remaining phase angle measurements will be affected and the overall calculation of active
parameters will be corrupted, which will seriously influence the accuracy of calculation. This paper proposes a new method to
solve the bad data problem of phase angle reference bus based on the calculation model of state estimation with hybrid
measurement. By changing the conventional method of taking the reference bus’s state parameter as a definite value and ridding
it from the iterative calculation, the proposed method adds a corresponding column of reference bus’s state parameter and a
corresponding row of PMU measurement in the Jacobi matrix generated. The reference bus’s state parameters are employed in
the iterative calculation as other buses. Then bad PMU measurements of reference bus can be detected, identified and removed
from the state estimation measurement system so as to thoroughly eliminate its impact on the calculation results. Finally, the

effectiveness of the method proposed is verified with an actual power grid example.

Key words: state estimation; phasor measurement unit (PMU); wide area measurement system (WAMS); bad data detection;

phase angle reference bus; iterative calculation
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