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ABSTRACT: As the foundation of system daily scheduling
and operations, current deterministic forecasting algorithm of
the magnitude and timing of extreme load is not satisfactory.
Probabilistic forecasting is an effective way to reduce the risk
of inaccurate forecasting of extreme load. This paper took peak
load as an example, analyzed the multi sub-peaks characteristic
of load curve, studied the statistical features of the peak load
magnitude and timing, established the regression model
between peak load occurrence time and sunset time; based on
sorted statistics of peak load daily increments by weeks and
seasons, the paper forecasted the probabilistic density functions
(PDF) of sub-peak load magnitudes, calculated the PDF of the
peak load magnitude via sequence operation theories,
forecasted the timing PDF employing total probability formula.
Method proposed in this paper has been applied to a city in
North China and the results prove the effectiveness of this
method.
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Fig.1 Typical load curve of a city in north China
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Fig.2 Frequency distribution of

peak load occurrence time
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Fig. 3 Peak load occurrence time during a year
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Fig. 4 Altitude of peak load during a year
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Fig. 5 Peak load altitude and

timing forecasting procedure
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Tab.1 Expectations of peak load increments in different season and week type

MW
S HEECGEE)  BEEEKE)  BEERE) BRERES)  BER0EZE)  BEREE)  BEEEE) YRRES)
Ji— 14.730 -373.070 150.3700 —111.630 —46.201 —85.341 39.423 —117.920
JE— 12.850 291.700 112.9000 -21.300 10.320 297.000 23.950 45.900
Ji= -39.955 84.543 —85.8150 36.199 —41.634 39.171 —-32.000 7.028
JH Y 151.360 —61.092 0.2883 —29.981 41.190 —-111.210 -36.535 —93.742
JA —535.600 —-1073.600 -629.6700 —565.160 —240.800 —477.900 —206.760 —298.370
JA7S -331.140 -276.810 —-197.0700 —154.470 —-132.520 92.281 -132.910 46.458
JAH 756.540 1352.400 857.1900 719.950 364.120 243.990 477.560 293.370
*2 FRIEZHLE. FTREETHHAEENHE

Tab.2 Variations of peak load increments in different season and week type MW
S HEEEE)  BEECIE) B REEEE)  PEREE)  BERGER)  BEREE)  BEEmKE)  BREREE)
Ji— 264.38 798.16 335.22 159.27 214.13 745.08 209.95 159.95
Ja 204.74 511.37 180.48 211.22 171.48 319.58 246.87 212.11
JH = 201.94 693.31 190.07 236.01 225.81 894.76 159.28 309.33
JE Y 213.17 675.58 185.61 222.10 162.22 531.55 124.85 141.23
Ji T 203.07 850.93 391.70 288.99 83.04 461.10 250.91 195.95
JA7S 304.63 462.81 212.42 264.86 227.68 929.69 273.94 250.37
JiH 188.71 626.50 227.97 347.21 188.71 626.50 227.97 347.21
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Fig. 8 Sequence operation process of different load peaks
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Tab.3 Probability and frequency comparison

DRTERARNE  EXNEREE B

X J7) 5 JE

1192.30 0.104 1 0.9882 0.9943
1052.00 0.0918 0.9529 0.986 8
911.77 0.079 6 0.905 8 0.9695
771.49 0.0673 0.8823 0.9345
631.22 0.0551 0.7647 0.8711
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Fig. 9 Probability and frequency comparison
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