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Abstract: The randomness and volatility of wind power out-
put after its high proportion is connected to the power grid in-
creases the difficulty of decision-making for safe dispatching
operation in the power grid. In order to promote wind power
consumption and reduce the impact of wind power uncertainty
on the stable operation of power grid, this paper proposes a ro-
bust optimal scheduling strategy based on flexible resources
and wind power cooperative interaction feasible region. Firstly,

the energy storage and electric vehicles are used as the ad-
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justable flexible resource set to build the feasible region of the
wind power fluctuation range and the energy storage and elec-
tric vehicle power regulation range, and provide guidance for
the control strategy according to the current operating state of
the system; Secondly, based on the feasible region, a two-stage
robust optimization model considering the optimal wind power
consumption capacity and scheduling cost is proposed, which
fully exploits the regulatory capacity of flexible resources and
optimizes the cooperative scheduling strategy of flexible re-
sources and wind power to deal with the uncertain factors in
system scheduling; Finally, according to the feasible region
shape index, the scheduling strategy is modified to further im-
prove the wind power resource absorptive capacity. The effect-
iveness of the proposed model and method is verified by an ex-
ample of IEEE 39 bus system.

Keywords: flexible resources; wind power; robust optimiz-
ation dispatch; feasible region; acceptable accommodation of

wind power
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Fig.1 Schematic diagram of cooperative scheduling of
wind power and flexible resources
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Fig.3 Flexible resource charging and discharging power
in different charging modes
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Table A2 Line parameters

SR ORI &RD SOEmPUpn SOHAER BIR SRR EMRA Kl HlbUpe SORAE RIR
1 1 2 0.411 250 28 14 15 0.217 360
2 1 39 0.25 250 29 15 16 0.094 360
3 2 3 0.151 250 30 15 17 0.085 250
4 2 25 0.086 250 31 15 19 0.088 250
5 2 30 0.181 180 32 16 17 0.129 250
6 3 4 0.213 180 33 16 19 0.495 200
7 3 18 0.133 180 34 16 21 0.135 250
8 3 25 0.213 200 35 16 24 0.267 250
9 4 5 0.128 200 36 17 18 0.082 250
10 4 14 0.129 250 37 17 27 0.173 150
11 5 6 0.056 250 38 19 20 0.138 250
12 5 7 0.112 250 39 19 33 0.142 250
13 5 8 0.16 360 40 20 34 0.18 250
14 6 7 0.192 200 41 21 22 0.34 360
15 6 11 0.182 250 42 22 23 0.196 360
16 6 31 0.25 250 43 22 35 0.143 360
17 7 8 0.156 250 44 23 24 0.35 360
18 7 31 0.206 150 45 23 36 0.272 360
19 8 9 0.363 250 46 25 26 0.223 360
20 9 39 0.45 250 47 25 37 0.232 360
21 10 11 0.343 200 48 26 27 0.147 360
22 10 13 0.313 180 49 26 28 0.374 360
23 10 32 0.2 180 50 26 29 0.425 250
24 11 12 0.435 180 51 27 28 0.235 250
25 11 32 0.325 180 52 28 29 0.151 180
26 12 13 0.435 360 53 29 38 0.156 250
27 13 14 0.101 360
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Table A3 Analysis of scheduling results not based on Table A4 Acceptable wind power fluctuation range based
safety region on different dispatch models
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. BRI ARR Bzl (-25.6, 29.9)
Bl 22494 1.78 8.63 3.69  239.04 o L
e ERR IR ALY [ Ew) (-29.2, 345)
B2 22284 1.7 8.03 244 23501 o .
. BRI Fi3 (-32.2, 41.1)
A3 22117 1.66 7.97 213 23293 o R

B AL BT i3 (-26.4, 33.2)
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