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Multi-objective dynamic random fuzzy optimal power flow of wind integrated

power system considering the interaction of transmission-distribution system
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(1. State Grid Hunan Electric Power Company,Changsha 410007, China; 2. School of Electrical and Information Engineering,

Changsha University of Science & Technology,Changsha 410004 ,China)

Abstract: This paper proposes a transmission-distribution interaction multi-objective dynamic random- fuzzy optimal
power flow method for wind integrated power system. It is a breakthrough of the traditional independent optimal
power flow method for transmission and distribution network and that the distribution network is seen as load. Con-
sidering bi-directional power interaction between active distribution network (ADN) and transmission system (TS)
and the random-fuzzy nature of wind power injection, with multi-objectives of economic low-carbon and loss-reduc-
tion, with respect to steady-state security and based on random-fuzzy chance constraint programming, transmission-
distribution interaction multi-objective dynamic random-fuzzy optimal power flow model is established. Random-fuzzy
power flow of transmission-distribution system is calculated through the random-fuzzy simulation, Newton Ralph
method and forward-backward sweep method. Based on this and considering transmission-distribution interaction

power and voltage, Pareto optimal frontier of each time period is obtained through look-ahead and NASA-II, and the
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maximizing-satisfaction method is adopted in decision-making. An illustration case based on modified IEEE 30 trans-

mission system and IEEE 33 distribution system verifies the feasibility and superiority of the proposed method.

Key words: power system; wind power generation; transmission-distribution interaction; random-fuzzy chance con-

straint programming; multi-objective dynamic optimal power flow
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Table 1 Parameters of coal-fired generation

b B L P QY QL aPlart S a Wl Y "

BT BT MW MW MVar MVar MW Mw (5/(MW? <) ($/(MW + h) ($/h) (t/(MW? « b)) (t/(MW + b)) (t/h)
1 1 80 40 150 —20 20 20 0.02 2.00 0 6.490X107% —5.554X107°% 4.091X10°°
2 2 80 40 60 —20 20 20 0.017 5 1.75 0 3.380X107% —3.550X106 5.326X10°°
3 22 50 25 62.5 —15 13 13 0.008 3 3.25 0 5.638X107°% —6.047X10°6 2.543X10°°
427 55 30 48.7 —15 14 14 0.025 0 3.00 0 4.568X1075 —5.094X107% 4.258X10°°
5 23 40 20 40 —10 10 10 0.025 0 3.00 0 4.568X107°% —5.094X107% 4.257X10°°
6 13 50 30 4.7 —15 15 15 0.062 5 1.00 0 3.245X1075 —2.777X107% 2.045X10°°

K2 R LALLM A H

Table 2 Parameters of wind farm and DG

el el
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Table 3 maximum and minimum values of objectives and maximum satisfaction

, S imin/ S imax/ S 2min/ S omax/ S 3min/ S 3max/ .
$ $ t t (MW« h) (MW - h)
1 643.43 664. 37 0.033 9 0.0357 2.3719 2.634 3 0.051 8
2 583.68 592. 05 0.029 4 0.030 0 2.103 1 2.182 3 0.058 6
3 570. 49 574.09 0.028 5 0.028 9 2.071 2 2.144 4 0.069 3
4 575.61 578.98 0.028 7 0.029 3 2.044 4 2.108 3 0.057 9
5 590. 81 596.03 0.030 1 0.030 6 2.155 7 2.2289 0.058 9
6 659. 96 666. 33 0.0357 0.037 1 2.447 2 2.586 4 0.057 1
7 792.71 804. 72 0.047 1 0.050 8 3.254 3 3.493 0 0.060 4
8 898.57 935. 38 0.055 3 0.062 7 3.984 6 4.469 9 0.058 0
9 929. 15 966. 84 0.058 1 0.064 7 4.004 8 4.617 8 0.050 6
10 954. 41 990. 30 0.059 3 0.066 0 4.096 9 4.796 5 0.053 2
11 900. 88 905. 41 0.057 8 0.059 3 4.048 5 4.219 1 0.051 3
12 864. 70 888. 73 0.053 0 0.058 7 3.621 4 4.047 7 0.056 9
13 838. 49 869. 46 0.051 3 0.056 0 3.493 3 3.933 5 0.053 1
14 856. 67 890. 32 0.052 1 0.058 3 3.516 8 4.043 8 0.061 6
15 953. 60 969. 59 0.060 9 0.064 9 4.256 3 4.517 9 0.060 4
16 979. 48 1015.21 0.062 2 0.070 8 4.357 1 5.030 9 0.064 3
17 1 031.16 1042.27 0.068 2 0.072 0 4.9325 5. 266 4 0.058 8
18 1 049.91 1 088. 40 0.067 8 0.074 8 4.828 1 5.609 9 0.054 2
19 1 058.73 1084.23 0.069 5 0.074 8 5.000 7 5.529 4 0.064 5
20 1 038.05 1 060. 71 0.067 5 0.073 6 4.905 5 5.316 0 0.057 8
21 991. 81 1021.90 0.063 2 0.069 3 4.602 5 5.119 2 0.058 2
22 947.72 949.12 0.063 9 0.064 6 4.583 5 4.635 4 0.057 4
23 816.02 842. 26 0.048 5 0.054 4 3.581 4 3.903 4 0.060 3
24 733.12 741. 28 0.042 7 0.045 2 3.083 2 3.267 0 0.064 1
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