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Hybrid AC/DC Networks State Estimation Considering Pseudo Measurement Modeling of Converters
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Abstract: With the integration of DC sources/storages/loads and
the development of flexible DC power electronic devices, hybrid
AC/DC networks with various-distributed power generations
(DGs) are considered to be the mainstream architecture of future
networks, which brings the system operation more flexibility,
and also increases the difficulty of system state estimation with
aggravating the problem of insufficient measurement data. At
present, the mature AC state estimation does not consider the
characteristics of the DC system state variables/measurements
and the uncertainty of various DG outputs. Besides, it is
generally assumed that the control mode of the converter is
known. Therefore, it calls for the pseudo measurement modeling
method when the control method is unknown. In this paper,
the voltage source converter (VSC) model considering the loss
is used for pseudo measurement modeling of converters: the
control information-based for the observable VSCs and the
Gaussian mixture model (GMM)-based for the unobservable
VSCs. Based on weighted least squares (WLS), an improved
AC/DC hybrid grid state estimation algorithm is proposed.
A large number of simulation calculations are carried out in
the modified IEEE-14 bus system. The results show that the
proposed algorithm does not depend on the measurement
configurations and communication between the scheduling
center and VSCs. The dynamic description capability of pseudo
measurement data is better than the 6-sample extend Kalman
filter (EKF). The results show it is of good applicability and
robustness. It can be extended to power system state estimation
with complex power electronic devices in the future.
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Fig.2 The equivalent circuit of the VSC converter
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Fig. 6  Absolute error of two methods in case 1
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Table 8 Mean squared error of three methods under different
sampling modes
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Fig. 11  Absolute error of two methods in different situations
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Table 9 Performance metrics of AC system state variables of
method 3 and method 4
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