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Pattern Estimation of PQ Disturbances using Kalman Filter

Soo-Hwan Cho*, Jung-Wook Kim®, Jong—-Hoon Han™
Sangmyung University”, Korea University™

Abstract - Kalman filter(KF) algorithm is a very useful application
being used in many engineering fields. Through the KF, the next
time step’s estimation can be almost simultaneously calculated by the
recursive least square optimization method with the present
measurement data. It provides us with the superior detection
performance of power quality events. This paper deals with the
concrete programming example of KF to detect various kinds of PQ
disturbances, such as voltage sag, swell, harmonics, voltage
fluctuation and Frequency variation.
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2.3 KF Programming
Aol A Mwa AwRE FuEL MATLABOZ =z 1d%su
ofgel 2o}, 2w FHe| ifE2 3|7 FA(recursive estimation)S

1@ 2713 Agloln.

for k = 1:NoSample
z = Z(k);
H = [sqrt(2)*sin(2*pi* (k) /SR),
sqrt (2) *cos (2*pi* (k) /SR) 1;
if isempty (Run)
F = eye(2);
X = [220, 0]"';
P =100 * eye(2);
Q =0.05 * eye(2);
R = 5;
Run = 1;
end
Xp=F * X ;
Po=F *P * F' + Q;
K=Pp * H' * inv(H * Pp * H'+R);
X=Xp +K?* (z - H * Xp);
P=Pp-K*H* Pp;
Y = X; Cov = P;

% Predict State

% Predict Err. Cov.
% Kalman Gain
% Update Estimation
% Update Err. Cov.

Xsaved(k,:) =Y';
Zsaved (k) = z;

end
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