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Abstract

The solar lighting system has been popular in these days. It is composed of solar panel,
controller, and battery. The battery is charged during the day time, and discharged at the night
time. The battery status should be carefully controlled in order to guarantee the safe operation. If
there were measurement noise or system noise, the performance of controller could be degraded.
In this paper, the state estimator design in the noisy environment is proposed. The proposed
systemn shows the excellent tracking performance under in harsh conditions.
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Fig. 1 Typical configuration of solar Lighting system
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Fig. 2 Proposed controller configuration
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2) Error covariance time update
Bi(k=1) Bi(k-1)
Pi(k-1) Pi(k-1)

3) Kalman gain matrix

P'(k):A(k-l)[ }Ar(k—l)+Sw
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4) State estimate measurement update
v, (k) = v, (k) + L(K)y, (k) - 7, (k)]
iy (k) =i (k) + L(0)Ly, (k) - 9, (k)]

5) Error covariance measurement update
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Solar array Parameter | Circuit Parameter
Rs 0.1 (W) Cf 1000 (uF)
Rsh 200 (W) Lf 1.2 (mH)
Np ] RL 0.5 (W)
Ns 60 VB 12 V)
Iph 2.5 (A Ts 500 (us)
T 295 K3 Sv 1
Vmp 39.0 (V) Sw 1
Voc 48.0 (V) vk randn{n)*
Imp 2.0 (A)
Isc 2.2 (A}
Pmp 78.0 (W]

*randn(n) : nomally distributed random noise level from n (V] to +n [V).
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Table 1 Parameters for simulation and experiment
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Covariance

0.3 1 \—— Cov_mea
0.2 4 — Cov_est
a1 T “r T
©.15000 0.15002 0.15004 15006
Time [s]

03y 3 HOLIEE ol 8st £HII NEIA 0ty
Fig. 3 Simulation result for Kalman filter
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Fig. 4 State estimation results for noise contained
signal
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Fig. 5 MPPT performance for P&O Method
(a) Conventional system (b) Proposed system
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