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Time Series Forecast of Maximum Electrical Power using Lyapunov Exponent
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ABSTRACT

Generally the neural network and the fuzzy compensative algorithm are applied to forecast the time series for power demand with a
characteristic of non-linear dynamic system, but it has a few prediction errors relatively. It also makes long term forecast difficult for
sensitivity on the initial condition. On this paper, we evaluate the chaotic characteristic of electrical power demand with analysis methods of
qualitative and quantitative and perform a forecast simulation of electrical power demand in regular sequence, attractor reconstruction, time
series forecast for multi dimension using Lyapunov exponent quantitatively. We compare simulated results with the previous method and
verify that the purpose one being more practice and effective than it.
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Electric power amount supplied in Jinju city on 1998
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Fig. 1. A part of time series of electric power
demand
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Trajectory for supptied Electrical Power
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Fig. 2. A trajectory of time series on a phase space
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Table. 1. Correlation dimension of time series for
embedding dimensions

75 1 2 3 4 5 6
A+ oaE9 | 09526 | 1.8437 | 1.9655 | 1.5393 | 1.1781 | 0.8771

Correlation Dimension for supplied Electrical Power
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Table. 2. The largest Lyapunov exponent for
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Fuzzy Compensative Prediction
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Fig. 4. A forecast result of Fuzzy compensatlve
algorithm

Time series prediction using Lyapunov Expenent
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Fig. 5. A forecast resutt of the largest Lyapunov
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Fig. 6. A forecast result of Fuzzy compensative
algorithm

Time serias prediction using Lyapunos Exponent
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Fig. 7. A forecast result of the largest Lyapunov
exponent
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Table 3. Comparision table of forecast error for
classified algorithms
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