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Abstract: With high proportion of renewable distributed
power access to distribution network, the difficulty of reactive
power and voltage regulation is increased greatly by its random
output overlapped with load fluctuation. By considering dy-
namic reactive voltage regulation characteristics of renewable
power sources such as wind power and photovoltaic, a dynam-
ic partitioning real-time reactive power optimization model for
distribution network is proposed. Based on the radial structure
characteristics of distribution network and the reverse prelimin-
ary merging according to the nature of branch terminal nodes,
the initial partition is performed with the maximum modularity
function as the metric. The partition is adjusted according to the

real-time operating status and the reactive reserve constraint to
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form the optimal partition scheme. Then the partitioning real-
time voltage is regulated. Finally, the simulation analysis is car-
ried out by MATLAB programming with the IEEE-33 node
system as an example. The results show that the combination of
intra-day real-time control and dynamic partitioning can effect-
ively improve the speed and accuracy of system reactive
voltage control.

Keywords: distribution network; real-time reactive power

optimization; dynamic partitioning; renewable distributed

generators; dynamic reactive power reserve
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Table 1 Operating status of reactive devices for
day-ahead optimization
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WT1/Mvar 0.390 0.228 —0.001
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WT3/Mvar 0.448 0.425 0.575
PV1/Mvar —0.028 —0.262 0.034
PV2/Mvar 0.200 0.060 0.405
OLTC/p.u. 0.975 1 1.025
SC1/Mvar 0.35 0.4 0.4

SC2/Mvar 0.35 0.3 0.4
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Table 4 Modularity function values variation with the
number of partitions

Ay X F 1 2 3 4 5

5:00 —0.0452 0.1306 0.1453 0.1455 0.1456
PR pRAE  12:00 —0.0447 0.1293 0.1433 0.1436 0.143 7
20:00 —0.0448 0.1284 0.1420 0.1421 0.1422
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Fig.4 Schematic diagram of partition merging
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Table 5 Final partitioning results for each typical time
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1 1-2,19-22 1 1
2 3,23-25 0.256 1
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4 7-8 0.299 1
5 9-18 1 1
1 1-3,19-25 0.786 1
2 4-6,26-33 0.226 0.315
12:00
3 7-8 1 1
4 9-18 0.590 1
1 1-3,19-25 0.653 1
20:00 2 4-8,26-33 0.499 1
3 9-18 0.471 1
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Table 6 Real-time reactive power optimization results
considering partitions
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Table 7 Real-time reactive power optimization results
without considering partitions
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Fig. 8 Voltage comparison of each node
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