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A Method of Reactive Compensation in View of the Distribution Network
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Abstract This article proposes a method of reactive compensation based on the flow calculation in view of the 10kV
distribution network. Because of actual operation of the distribution network, three load’s ways which are the maximal,
the minimum and the general one are considered. Under the minimum load’s ways, initial compensation scheme,
including initial compensation sites and their capacities, is decided with the methods of the conventional flow calculation
and reactive quadric accurate moment for the purpose of decreasing the net loss. According to the voltage qualified rate,
the initial compensation scheme is adjusted to improve the voltage qualified rate. Through the iteration, the overall voltage
qualified rate achieves the request. It s tested on experimental systems of 19- node distribution lines, and the results are
satisfying, which confirm the reasonableness, convenience and practicality of presented method.
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Fig.1 System structure
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Fig.3 Physical representation of reactive K
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Tab.2  Branch circuit parameter
X BT/ Q R i Bt/ @ K i B4t/ @
1—2 1.05+j1.2 45 0.35+j 0.4 10—11 0.35+j0 4
2-3 0.35+j0.4 415 1.05+il 2 10—18 1.05+j1.2
28 1.24j1.6 56 1.05+j1 2 11—12 0.7+ 0.8
34 0.35+j0.4 516 0.7+j0.8 11—19 0.7+ 0.8
39 0.7+j0.8 6—7 0.35+j 0.4 1213 0.35+j0.4
310 0.7+j0.8 6—17 0.35+j 0.4 12—14 0.35+j0.4
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Tab.3 Distribution network load date
RS e /N S e/ IE D — B D e — I Sk KA Hiff NN
kW /kVer kW /kVar KW /kVar
7 200 100 270 120 380 200
8 90 40 120 50 160 70
9 70 30 90 40 110 80
10 40 10 60 20 80 30
13 130 60 180 70 250 100
14 100 40 135 45 170 50
15 130 40 180 60 250 100
16 20 10 30 14 50 20
17 170 80 240 100 310 150
18 150 70 210 90 300 100
19 100 30 150 60 200 70
4
Tab.4 Node voltage of before compensative and after compensative
=2V \Y — g Ukv EINIE Y
AMER AME G AME i AME G AR M2 G
1 10.2 10.2 103 103 105 105
2 10.0094 10.0749 10.039 10.1049 10.1385 10.2049
3 9.95077 10.0384 9.95856 10.0468 10.0269 10.1158
4 9.92291 10.018 9.92034 10.0167 9.97245 10.0691
5 9.90127 10.0038 9.891%H 9.9953 9.93083 10.0352
6 9.83972 9.96464 9.81023 9.93628 9.81382 9.94134
7 9.82853 9.95359 9.79568 9.92191 9.79206 9.91986
8 9.99036 10.056 10.0142 10.0803 10.1053 10.1719
9 9.94343 10.0311 9.94901 10.0373 10.0129 10.1019
10 9.89675 10.0018 9.88292 9.98878 9.92729 10.034
11 9.87974 9.98493 9.8592 9.96532 9.89628 10.0033
12 9.85526 9.96071 9.82735 9.93381L 9.85418 9.96169
13 9.84821 9.95372 9.81808 9.92464 9.84122 9.94887
14 9.85008 9.95558 9.82071 9.92724 9.8461 9.9537
15 99105 10.0057 9.90327 9.99925 9.9468 10.0437
16 9.89905 10.0016 9.88869 9.99208 9.92569 10.0301
17 9.83042 9.95545 9.79757 9.92378 9.79662 9.92436
18 9.87228 9.97755 9.84955 9.95577 9.88324 9.99043
19 9.87022 99755 9.84366 9.949H 9.87643 9.98369
31
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Tab.5 Power loss change
fe /T 3L E B KI5
AMERTA PIKW 30.0552 59.9803 102.639
2 EA PIkwW 26.3501 51.2474 9.8132
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