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Blackout In Korea
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A few things we know...

1) Electric power load is sensitive to air temperature.

2) Sensitivity of power load to air temperature shows temporal
variation.

3) There is no forecasting model to consider several atmospheric
variables explicitly.
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Ime series of domestic power load
(2001~2012)
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Peak Demand

Electricity use
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Peak load is the maximum load during a specified period of time.






1. Partial Correlation Analysis
Combined with a Graphical Model

Conditional Probability based on linear correlation coefficient

N-dimensional dynamic process
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2. Partial Coherence Analysis
Combined with a Graphical Model

Conditional Probability based on linear systems
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Partial correlation and Partial coherence spectrum

They are still global analysis and for the linear system.

It does not provide the characteristics of temporal
variations.
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3. Partial Phase Synchronization Anal

Combined with Wavelet transfom/Grap
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(a) summer/ 1-day period (c) summer / 6-hourly period

(d) winter / 6-hourly period

(b) winter / 1-day period
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1) Short-term Forecasting: Economic operation
of power plants

- Peak daily [oad

» Diurnal variation

- Several days ahead
2)Mid-term Forecasting: power plant
maintenance/hydrothermal regulation

- A few month ahead

- Peak monthly load
3) Long-term Forecasting: plan for construction
of power plants

- Several years ahead



Maximum power load forecasting: KSLF@KPX
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Observed Ta Predicted Ta

Load sensitivity to air temperature

Observed Ta / Actual load Observed Ta/ Forecasted load




Multiple Regression
based on Orthonormalization

Gram-Schmid Orthonormalization

Let 2; =x¢1; and for m>1

m—1

i = T — > Tk Where  rpp = (D wmizn) /(D 27)

k=1 g 7

Statistical testing: adj R2, AlC; BIC, HQC
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Hybrid Dynamic and
Fuzzy Time Series Model



Load Forecasting: Hybrid
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non-parameteric / nonlinear sysem




Load Forecasting: Koyck Model

Yy = a+ BoXs + BoaXs + PriXe1 +PoXp o+ w1

pi = ﬁoﬁi, Vi, with 0 < A < 1.
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Load Forecasting: ARIMA

ARIMA(Auto-Regressive Integrated Moving Average)

®(B)AY, = 0(B)e

B: the backshift operator / ¢;: a white noise(0, ¢2).




Seoul: monthly power load (2000 ~
2012)
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Forocasting orror (103 MW h)
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Peak daily power load
(2008.11.1-2012.12.31)
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Summary

1. Direct/Indirect impact of atmospheric conditions on

power load has been analyzed based on several
partialization methods.

Mfedgad shows different sensitivities to atmospheric
conditions with different temporal scales.

3. Traditional statistical methods may be inappropriate in

analyzing electric power load and its relationships with
“climate conditions.

S~
4. Hybrid model*has been proposed to overcome

uncertainties of weather forecasting and human-electricity
Interactions. '

5. Issues on database and diversification in KMA and KPX
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