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Wind-fire joint optimal dispatching based on adaptive diffusion Gaussian kernel
density wind farm output power forecast error estimation
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Abstract: With the large-scale integration of wind power into the grid, the uncertainty of output increases the difficulty of
power system dispatch. In this paper, an iterative self-organizing data analysis algorithm is used to segment the wind
power prediction value and the corresponding wind power prediction error, and then the prediction error in each wind
power interval segment after the adaptive diffusion Gaussian kernel density estimation is used. Then, an optimal
scheduling model of the net load prediction error positive and negative rotational reserve capacity probability constraint
considering the wind power and load prediction error as a whole is proposed. The probability constraint is converted into
an equivalent deterministic constraint by using the opportunity constraint plan. The numerical analysis of three scenarios
through the IEEE39 node system shows that after the introduction of the iterative self-organizing data analysis algorithm
and adaptive diffusion Gaussian kernel density estimation, the backup cost is reduced by 6.71%, the environmental cost of
carbon emissions is reduced by 20.4%, and the total power generation cost is reduced by 2.98%. Finally, the impact of the
confidence level on standby capacity and total power generation cost is analyzed.
This work is supported by the National Natural Science Foundation of China (No. 62062068 and No. 61761049).
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Table 2 Evaluation index of fitting effect of the
two distribution models
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Table 3 Three scenarios of wind and fire economic dispatch
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125 Al _ o =
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WA A 0.3340 0.1976 0.9562 =
03208~ s e
0.6786 ;‘j g 'Tr 01915 01287  0.9773 *4 BHRTESREERSEXEE
% E AN T
; Table 4 Comparison of positive and negative spinnin
IR A 0.3540  0.2273  0.9362 P .p _ _ g _ P g
~0.6786 R B reserve capacity in various scenarios
FUBBRGERToo61s 01087 09769 ————— —————
W5 A it 758 1E e % 2% F 25 MW BiER: 2 FA 25 BIMW
. = — 1892.44 2296.74
3.2 AEHAE S SRR - 1769.44 2296.73
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Table 5 Comparison of various costs and total power generation costs between scenarios

It BEFERRA TG SR RA G 1 KA TG WA FEEA G #HRA G BRAG
- 985 913.80 44 200 27 206.87 70778.43 81888.24 504 903.52 1714 890.86
- 984 783.54 44 200 27168.64 70 687.57 75 459.67 485 222.64 1687 522.06
= 982 645.93 44 200 27 109.65 70 533.09 60 030.87 452 663.52 1637 183.06
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Fig. 7 Optimal planned output of the unit in each

dispatching period
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Table 6 Comparison of cost of different solution
models in scenario Il1
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Fig. 8 Impact of different confidence levels on total
generation cost and reserve capacity
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Attached Table A1 Thermal power unit parameters
WSS  PuadMW  Poi/MW /G MW?hY)  b/OG MWhY) ¢/t hh) e/gthl)  fi(rad MW  EJEI/MW  RIES/MW
1 470 150 0.0027 137.16 6084.57 2857.5 0.041 80 80
2 460 135 0.004 133.67 8341.36 3810 0.036 80 80
3 340 73 0.0025 132.14 3841.56 2032 0.028 80 80
4 300 60 0.0044 151.77 2994.66 1651 0.052 50 50
5 243 73 0.005 137.29 3049.84 1778 0.063 50 50
6 160 57 0.0036 113.47 3821.11 1968.5 0.048 50 50
7 130 20 0.0134 104.84 3192.15 3192.15 0.086 30 30
8 120 47 0.0304 147.51 4060.19 4060.19 0.082 30 30
9 80 20 0.6927 124.33 2893.06 2893.06 0.098 30 30
10 55 55 0.0604 143.13 4396.74 4396.74 0.094 30 30
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