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Fig.1 Schematic diagram of solving uncertainty problem
with separation of forecasting and
decision-making processes
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Fig.3 Cross-validation results of k-nearest neighbor

0

algorithm in IEEE 14-bus system
IEEE 14 45 5 7 G b BT 4162 70 (1) 05 2045 58
F 1R GRIP KA ) s 17 AR R L 6D -
®1 IEEE 4T RRGHARKEENFELER

Table 1 Simulative results of proposed model in
IEEE 14-bus system

W, KA BNRE /% BATEA EIRIEeR / %
02  0.644 2.06 6.628 100
04 0657 4.12 6.677 100
0.6  0.670 6.18 6.727 100
0.8  0.682 8.08 6.777 100
1.0 0.695 10.14 6.827 100
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Table 2 Comparison of compactness among

different uncertainty sets
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i 2k WRE  AXEA
0.2 1.00 1.02 0.95
0.4 1.00 0.96 0.92
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0.8 1.00 1.20 0.86
1.0 1.00 1.00 0.82
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Fig.4 Comparison of expected costs among

different models
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Table 3 Comparison of convergence rates among

different models

W TSR / %
g BRO-OPF  ERO-OPF  KMVESRO-OPF

0.2 98.6 99.7 100
0.4 100 97.2 100
0.5 100 100 100
0.6 100 100 100
0.8 100 100 100
1.0 100 100 100
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Robust optimal power flow based on Predictive & Prescriptive framework
ZHENG Liqin, XIE Dongmei, BAI Xiaoqing
(Guangxi Key Laboratory of Power System Optimization and Energy Technology,
Guangxi University, Nanning 530004, China)

Abstract: The current main approach to solve uncertain power flow problems is to predict the uncertainty
quantity firstly, and then analyze and make decisions based on the predicted results, but the separation of
prediction and decision-making may lead to suboptimal solutions. The prediction process is embedded to
the decision-making process of solving the uncertain power flow problems,and a robust optimal power flow
model based on Predictive & Prescriptive framework is proposed. The k-nearest neighbor algorithm is used
to predict and construct a minimum volume ellipsoid set representing the uncertainty of wind power,a ro-
bust second-order cone optimal power flow model considering wind power uncertainty is established, and
the duality theory is used to transform the model into a solvable mixed-integer programming model for effi-
cient solution. The case simulative results of IEEE 14-bus and IEEE 118-bus systems show that the pro-
posed model can effectively reduce the deterioration degree of the optimal solution when the prediction and
decision-making processes are separated, and improve the system economy under the premise of ensuring
the safe operation of the system.

Key words: Predictive & Prescriptive framework ;uncertainty optimization problem;robust optimization;duality

theory;optimal power flow
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#z01 MXRFEEH
Table D1 Parameters of test systems
AR5 WA ORWBAEC RIHEE &
IEEE 14 14 5 5 20

IEEE 118 118 54 54 179

F D2 AREFEARBT FRRERY T E AT
Table D2  Time of the proposed model among different sample sizes

I TN SRR S Wi TRl PSRRI TR/ SSAREANAEVE
100 0.188 0.835 1.023
300 0.195 0.82 1.015
1000 0.203 0.796 0.999
2000 0.206 0.793 0.999
3000 0.216 0.783 0.999
5000 0.270 0.78 1.05
7000 0.310 0.761 1.071
10 000 0.345 0.760 1.105

F D3 AEFEABT AR BIRERH
Table D3  Objective values of the proposed model among different sample sizes

Bl b o B
W, =0.2 W, =04 W, =06 W, =0.8 W, =1.0

100 6.731 6.783 6.835 6.888 7.428
300 6.692 6.743 6.795 6.847 7.313
1000 6.684 6.736 6.788 6.840 7.249
2000 6.678 6.729 6.781 6.832 7.15
3000 6.626 6.676 6.726 6.776 6.827
5000 6.605 6.654 6.703 6.753 6.803
7000 6.605 6.654 6.703 6.753 6.803
10 000 6.605 6.654 6.703 6.753 6.803

s B AR 9bs £ 1
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Fig.D1 Cross-validation results of k-nearest neighbor algorithm under IEEE 118-bus system
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Table D4 Simulative results of proposed model under IEEE 118-bus system

W, WA TRZE% BT WS E%

0 21.348 0 49.342 2.56
0.2 21.797 2.10 49.457 100
0.4 22.246 4.21 49.466 100
0.6 22.695 6.31 49.699 100
0.8 23.144 8.41 49.933 100
1.0 23.593 10.52 50.167 100
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