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Source-grid coordination security and economic dispatching of

new power system considering reserve risk
SUN Huijuan,SONG Yujun,CHEN Li,PENG Chunhua, JIANG Zhi
(School of Electrical & Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract:In order to rationally use the reserve resources at the source side,a reserve risk assessment index

based on stochastic power flow and semi-invariant method is proposed to accurately quantify the power flow

over-limit risk caused by insufficient reserve. In order to realize the cooperative optimization of reserve re-

sources at the source side and the controllable resources at the network side,the on-load tap changer and

reactive power compensation device at the network side are included into the decision variables,and a source-

grid coordination security and economic dispatching model of new power system considering reserve risk is

constructed, which takes the minimum system operating cost and the minimum system operating over-limit

risk index value as the optimal objects. Brownian motion and Levy flight random walk mechanism are inte-

grated into the multi-objective differential evolution algorithm,and a novel Brownian-Levy multi-objective dif-

ferential evolution algorithm is designed to efficiently solve the model. The effectiveness and superiority of

the proposed method are verified by an example analysis.

Key words:reserve risk;stochastic power flow;source-grid coordination;over-limit risk;security and economic

dispatching
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Table D1 Optimization results of each controllable component of network in each period

B Tie-9/ Tiey  Tise1z)  Tasesen! Qcio/ Qc12/ Qcus/ Qcur/ Qcaof Qcar/ Qcas/ Qcadl Qcao/
pu pu pu pu Mvar Mvar Mvar Mvar Mvar Mvar Mvar Mvar Mvar
1 1.05 1.025 0.95 0.975 0 2 3 15 1 0.5 1 15 2
2 1.05 1.025 0.95 0.975 0 2 3 15 1 0.5 1 15 2
3 1.05 1.025 0.95 0.975 1 2 3 15 1 0.5 1 15 2
4 1.05 1.025 0.95 0.975 1 2 3 15 1 0.5 1 15 2
5 1.05 1.025 0.95 0.975 1 2 3 15 1 0.5 1 15 2
6 1.05 1.025 0.95 0.975 1 2 3 15 1 0.5 1 15 2
7 1.05 1.025 0.95 0.975 1 2 3 15 1 0.5 1 15 2
8 1.05 1.025 0.925 0.975 1 2 25 15 1 0.5 15 15 2
9 1.05 1.025 0.925 0.975 1 2 25 15 1 0.5 15 1 2
10 1.05 1.025 0.925 0.975 1 1 25 15 1 0.5 15 1 2
11 1.05 1 0.925 0.975 1 1 25 15 1 0.5 15 1 2
12 1 1 0.925 0.975 1 1 25 15 1 0.5 15 1 2
13 1 1 0.925 0.975 1 1 25 2 1 1 15 1 2
14 1 1 0.925 0.975 15 1 25 2 15 1 15 1 2
15 1 1 0.925 0.975 15 1 25 2 15 1 15 1 2
16 1 1 0.925 0.975 15 2 25 2 15 1 15 1 2
17 1 1 0.925 1 15 2 3 2 15 1 0.5 1 3
18 1 1.025 0.925 1 15 2 3 2 15 1 0.5 2 3
19 1.025 1.025 0.925 1 15 2 3 2 15 1 0.5 2 3
20 1.025 1.025 0.925 1 15 2 3 2 15 1 0.5 2 3
21 1.025 1.025 0.925 1 15 2 3 2 15 1 0.5 2 3
22 1.025 1.025 0.925 1 15 2 3 2 15 1 0.5 2 3
23 1.025 1.025 0.925 1 15 2 3 2 15 1 0.5 2 3
24 1.025 1.025 0.925 1 15 2 3 2 15 1 0.5 2 3
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Table D2 Voltage amplitude of PQ nodes in each period

It B us/pu Us/pu Ug/pu uz/pu Ug/pu Ugo/pu Usp/pu Uza/pu Uss/pu Use/pu Ug7/pu Uzs/pu
1 0.997 0.997 1.004 0.996 0.978 1.003 1.001 0.992 0.994 0.997 0.997 0.987
2 0.999 0.999 1.005 0.997 0.983 1.011 1.007 0.999 1.003 1.003 1.005 0.996
3 1.000 1.000 1.007 0.997 0.987 1.020 1.010 1.004 1.009 1.009 1.013 1.006
4 0.999 0.999 1.006 0.997 0.985 1.017 1.009 1.002 1.007 1.007 1.010 1.003
5 0.998 0.997 1.004 0.996 0.981 1.007 1.008 1.001 1.004 1.002 1.002 0.998
6 0.999 0.999 1.005 0.996 0.981 1.007 1.011 1.004 1.006 1.005 1.005 1.000
7 0.999 0.999 1.005 0.997 0.980 1.006 1.012 1.006 1.007 1.006 1.005 1.001
8 0.998 0.997 1.003 0.994 0.977 1.000 1.008 0.999 1.000 1.000 0.998 0.992
9 0.996 0.995 1.001 0.992 0.971 0.989 1.005 0.994 0.993 0.992 0.987 0.982
10 0.996 0.995 1.000 0.991 0.967 0.981 1.003 0.990 0.987 0.987 0.980 0.974
11 0.995 0.993 1.000 0.992 0.982 0.992 1.004 0.993 0.993 0.993 0.989 0.983
12 0.996 0.995 1.000 0.991 0.966 0.979 1.002 0.989 0.986 0.986 0.977 0.973
13 0.996 0.995 0.999 0.991 0.963 0.973 1.001 0.988 0.983 0.982 0.972 0.969
14 0.995 0.994 0.999 0.991 0.963 0.975 1.001 0.988 0.985 0.984 0.974 0.971
15 0.995 0.994 0.999 0.991 0.963 0.974 1.002 0.989 0.985 0.984 0.974 0.971
16 0.996 0.995 1.000 0.992 0.967 0.980 1.003 0.990 0.988 0.987 0.980 0.975
17 0.994 0.992 0.998 0.990 0.968 0.983 1.001 0.988 0.987 0.987 0.981 0.976
18 0.993 0.992 0.998 0.990 0.967 0.982 1.000 0.987 0.986 0.986 0.980 0.973
19 0.993 0.992 0.998 0.990 0.969 0.985 1.000 0.987 0.987 0.988 0.983 0.975
20 0.995 0.993 1.000 0.992 0.972 0.992 1.004 0.993 0.993 0.993 0.989 0.983
21 0.996 0.996 1.002 0.993 0.976 0.999 1.006 0.996 0.997 0.998 0.996 0.988
22 0.997 0.996 1.003 0.994 0.979 1.005 1.007 0.998 1.000 1.001 1.002 0.993
23 0.998 0.997 1.004 0.995 0.982 1.010 1.009 1.000 1.004 1.004 1.006 0.997
24 0.999 0.999 1.005 0.996 0.985 1.015 1.010 1.003 1.007 1.008 1.011 1.002

FFBC ugpu uxfpu Ua/pu uplpu Up/pu Uadpu Upsfpu Ue/fpu Uxlpu Usg/pu Uze/pu uso/pu
1 0.986 0.990 1.027 1.039 0.999 1.012 1.018 1.004 0.981 0.997 1.016 1.007
2 0.995 0.998 1.039 1.042 1.009 1.024 1.030 1.017 1.010 0.999 1.037 1.025
3 1.006 1.011 1.037 1.038 1.018 1.037 1.037 1.023 1.008 1.001 1.040 1.027
4 1.004 1.008 1.035 1.041 1.015 1.032 1.035 1.021 1.023 1.000 1.040 1.027
5 0.997 1.001 1.028 1.039 1.009 1.022 1.032 1.019 1.028 0.999 1.041 1.028
6 0.998 1.002 1.026 1.035 1.011 1.021 1.031 1.018 1.031 0.999 1.040 1.027
7 0.999 1.002 1.025 1.034 1.012 1.022 1.033 1.020 1.033 0.999 1.042 1.030
8 0.990 0.994 1.016 1.025 1.003 1.011 1.023 1.007 1.025 0.997 1.031 1.018
9 0.978 0.982 1.001 1.009 0.992 0.998 1.013 0.995 1.018 0.994 1.022 1.007
10 0.970 0.974 0.992 1.000 0.985 0.989 1.005 0.986 1.012 0.993 1.014 0.997
11 0.981 0.984 1.004 1.013 0.994 1.000 1.015 0.998 1.011 0.994 1.014 1.009
12 0.969 0.972 0.986 0.993 0.983 0.985 1.003 0.985 1.012 0.993 1.014 0.998
13 0.964 0.967 0.978 0.985 0.979 0.979 0.998 0.979 1.010 0.992 1.010 0.994
14 0.966 0.970 0.979 0.985 0.980 0.980 1.001 0.983 1.012 0.992 1.013 0.998
15 0.966 0.970 0.978 0.984 0.981 0.980 1.002 0.984 1.012 0.992 1.015 0.999
16 0.971 0.975 0.987 0.994 0.985 0.987 1.006 0.988 1.015 0.993 1.017 1.002
17 0.972 0.976 0.990 0.997 0.985 0.989 1.008 0.990 1.014 0.992 1.019 1.004
18 0.970 0.974 0.990 0.997 0.983 0.987 1.005 0.986 1.012 0.991 1.015 0.998
19 0.972 0.976 0.994 1.002 0.985 0.990 1.008 0.988 1.014 0.992 1.017 1.000
20 0.980 0.984 1.004 1.013 0.994 1.000 1.015 0.998 1.020 0.994 1.024 1.009
21 0.986 0.991 1.015 1.025 1.000 1.009 1.020 1.003 1.024 0.996 1.027 1.012
22 0.992 0.997 1.024 1.034 1.005 1.016 1.026 1.010 1.027 0.997 1.033 1.019
23 0.997 1.001 1.031 1.041 1.009 1.022 1.029 1.014 1.028 0.998 1.035 1.021
24 1.001 1.006 1.032 1.042 1.014 1.029 1.032 1.017 1.030 0.999 1.036 1.023
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Table D3 Calculation time of different algorithms
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Fig.E1 Active load and wind-photovoltaic output power demand in each period



