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Fig.1 Flowchart of typical daily load curve forecasting
based on functional nonparametric regression model
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Table 1 Load characteristic indexes of
typical days to be forecasted
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Fig.2 2009’ typical summer daily load curve
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Table 2 Comparison of 2009’ typical summer daily
load curve forecasting error for different points

} TTRE %
wa P Sk
M » [ 1»] [ 12»]
BB BORE R
01:00 15965.27 0.68 2.18 4.74
02:00 15869.60 2.01 4.20 5.69
03:00 15296.00 2.17 1.45 2.55
04:00 15200.47 3.51 1.96 2.55
05:00 14722.40 1.95 1.95 1.95
06:00 14435.67 -1.05 -1.89 0
07:00 14779.80 -3.02 -7.95 -5.53
08:00 15296.00 0.14 -2.65 -1.72
09:00 16252.00 2.65 -1.24 0.61
10:00 17360.93 1.13 -2.03 3.16
11:00 17647.80 -0.67 -2.60 2.03
12:00 18316.93 0.36 -0.50 3.63
13:00 17590.40 -1.61 0.17 0.30
14:00 17590.40 0.43 3.10 0.68
15:00 18030.20 2.62 5.07 2.91
16:00 18508.13 3.21 3.30 1.61
17:00 18412.60 1.78 2.33 0.79
18:00 18642.07 2.09 2.88 1.58
19:00 17781.60 -1.70 0.18 -2.27
20:00 17934.53 0.24 2.65 -0.56
21:00 19120.00 0 0.65 0
22:00 18164.00 -5.26 -5.26 -5.26
23:00 17494.87 -4.33 —-4.48 -7.19
24:00 16347.67 -7.23 -5.00 -12.42
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Table 3 Comparison of 2009’ typical summer
daily load curve forecasting effect
R AR R 2 /%
454.54 -7123
547.92 -7.95
666.93 -12.42
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Fig.3 2011’ typical winter daily load curve
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Table 4 Comparison of 2011’ typical winter daily
load curve forecasting error for different points

— WARE %
i %) *ffv{f/ X X1 R[12]
BOEE B BONE
01:00 4933.46 -0.78 -0.93 0.28
02:00 4808.36 -0.58 -0.67 -0.08
03:00 4773.94 -0.33 -0.23 0
04:00 4784.94 0.23 0.23 0.05
05:00 4903.96 1.63 1.29 1.02
06:00 5167.48 2.30 1.03 1.03
07:00 5704.53 2.39 1.56 1.87
08:00 6076.84 1.34 1.99 3.11
09:00 6178.23 0.80 2.44 3.64
10:00 6236.08 1.02 3.21 3.54
11:00 6254.19 1.29 3.49 3.86
12:00 6228.76 0.90 3.09 3.60
13:00 6141.33 0.30 1.76 2.36
14:00 6076.33 -0.68 0.66 1.51
15:00 6013.15 -1.53 -0.38 0.25
16:00 5984.33 -1.83 -1.15 -1.04
17:00 6091.32 —-1.17 -3.36 -2.74
18:00 6502.04 0.15 -1.13 -1.13
19:00 6575.60 0 0.28 0.59
20:00 6482.51 -0.16 -0.32 0.10
21:00 6350.87 0.04 -0.82 -0.79
22:00 6057.66 -1.25 -2.61 -3.85
23:00 5645.39 -1.76 -5.23 -8.50
24:00 5228.95 -2.41 -5.35 -13.60
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Table 5 Comparison of 2011’ typical winter daily
load curve forecasting effect

W7 MAPE/%  RMSE T RAHXF IR 22 /%

ATk 1.04 71.78 -2.41
k(115 1.80 135.35 -5.35
SCHR[12] 5 244 216.21 -13.60
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Auxiliary decision-making based on parallel mode multi-contingency

for static voltage stability
DUAN Hui',BAO Yanhong',WANG Chao?,SUN Weizhen?, PENG Huimin', RUAN Jingjing'
(1. NARI Group Corporation/State Grid Electric Power Research Institute,Nanjing 211106, China;
2. State Grid Zhejiang Electric Power Company, Hangzhou 310007, China)

Abstract: A method of auxiliary decision-making based on the multi-contingency in parallel mode is proposed
to improve the system static voltage stability. The performance-cost ratio is calculated according to the
sensitivity and economic cost of control measures for group control. The reactive power is first adjusted
according to the results of voltage mode analysis. If the control target is not achieved,the active power
adjustment is then supplemented according to the calculated active power comprehensive sensitivity. If the
comprehensive control measures may cause bus overvoltage in normal operating mode ,the reactive power is then
readjusted according to the calculated reactive power comprehensive sensitivity. Based on the parallel
computation platforms,different control schemes containing the contingency,control object,total adjustment and
allocation mode are formed and the search spaces are quickly reduced by iteration. The efficiency of the
proposed method is tested by the simulation for a real-time section of Zhejiang Power Grid.

Key words: static voltage stability; voltage control; stability; auxiliary decision-making; multi-contingency ;
parallel mode; sensitivity analysis; active power comprehensive sensitivity; reactive power comprehensive
sensitivity
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Mid- and long-term daily load curve forecasting based on functional
nonparametric regression model
XU Liang',SUN Tao',XU Jian',SUN Yuanzhang', LI Zishou®, LIN Changqing’
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. State Grid Hubei Electrical Power Corporation, Wuhan 430077, China)

Abstract: A mid- and long-term load curve forecasting method is proposed,which,based on the functional
data analysis theory,takes the daily load curve as the functional data. A functional nonparametric regression
forecasting model is built based on the data mining of historic load curve samples and a quadratic
programming model is built to amend the daily load curve forecasted by the functional nonparametric
regression forecasting model to meet the requirements of daily load characteristic indexes for the forecasted
day. The typical summer daily load data of a provincial power grid and the typical winter daily load data
of the PJM power company of USA are taken to test the proposed method,and the results show that it has
higher forecasting accuracy.

Key words: mid- and long-term load forecasting; daily load curve forecasting; functional data analysis;

nonparametric statistics; quadratic programming; models
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