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Reactive power optimization of district power grid based on associated matrix and dynamic
programming method
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Abstract: In order to solve the problem of action number handing and model simplification in present time division, the
associated matrix on equipment state is designed and the time is divided into several intervals based on this matrix. And
then static reactive power of each time interval is optimized, the optimum solution and second best solution of each time
interval are reserved. Then these solutions are used as state variables of dynamic programming to search the optimum path
which has smallest time of action using dynamic programming in each time interval. At last, the solution of dynamic
reactive power problem during whole scheduling period can be gotten. An example of region power system shows the
effectiveness of time division and dynamic reactive power optimal method based on it.
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Fig. 1 Equipment state time-correlation matrix
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Fig. 2 Action times-time correlation matrix
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Fig. 3 Time interval divide progress
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Table 1 Parameters of the transformer

HE A e R A e ARG e R A2 (SERIE T
A5 T 3 - Wiy BdUpu s DA = i
Mvar MRk M E/AV M E/AV M E/AV
T1-H 180 0.001 5 0.089 2 220 1 236.5 1
T1-M 180 0.000 7 -0.007 110 1 121 1
TI1-L 90 0.001 3 0.055 10 1 11 1
T2 40 0.012 0.262 110 10 115 11
T3 40 0.010 1 0.258 110 10 110 10.5
T4 40 0.0109 0.254 110 10 115 11
TS 40 0.010 8 0.259 110 10 110 10.5
T6 40 0.0102 0.265 110 10 110 10.5
F2 ARV AREREER
Table 2 Capacitor switching configuration
AR Cl1 C2 C3 Cc4 (o] C6
CIESS7Eik- 4 2 2 1 2 1
HEAH 75 Mvar 4.008 3 3 4.8 2.016 3.3
% 3 MLk EE
Table 3 Data of transmission lines
itk HLBH/p.u. H/p.u. H40/p.u. SEMEH AV R AV HHVA
L1 0.000 8 0.002 8 0.097 44 220 630
L2 0.001 8 0.004 7 0.009 12 110 639
L3 0.001 3 0.003 3 0.006 38 110 648
L4 0.001 0.002 6 0.005 24 110 639
L5 0.001 0.002 6 0.005 24 110 639
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Fig. 6 Bus load forecasting curve Fig. 8 Equipment action time relation during time merge
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Fig. 7 Bus reactive power load prediction curve

Fig. 9 Changes of time and the net loss
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Table 4 Time interval division result

B %1 HIE TIE
1 1~7 8.16 6.20
2 8 8.49 6.68
3 9~16 16.27 13.09
4 17~21 15.96 12.72
5 22 14.53 11.48
6 23 13.42 10.02
7 24 12.53 9.32
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Table 5 Optimal state comparison after dynamic programming
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