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Reactive Power Planning Using Linear Programming
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Abstract- This paper presents a method for planning reactive power compensation such as
shunt capacitors and reacters so as to maintain bus voltage in acceptable range during steady
state operation in power system. The algorithm in this paper decomposes the problem into
reactive power planning module for the compensation of bus voltage and load flow module
for adjusting the error resulted from the linear approximation. A planning technique is
based on linear programming to minimize the amount of added reactive power compensation
in each case. Transformer tap settings and generator voltages are adjusted to minimize the
compensation. The constraints are the operation limits of the control variables and bus
voltages. The result of one sample system is presented to confirm the practical use of the
proposed algorithm.
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Table 1 Data for the 6-Bus system(100MVA

Base)
(a) AMiEFK (Load data)
BER B B il
P{p-u) Qlp-u)
1 (.000 0.000
2 0.000 0.000
3 0.550 0.130
4 0.000 0.000
5 0.300 0.180
6 0.500 0.050

(b) #Es#&* (Line data)

B | % Impedance
LY T2 Tap setting
% | # |Rip-u)  X(p-w)
1 1 6 0.123 | 0.512 -
2 1 4 0.080 | 0.370 -
3 4 6 0.097 | 0.407 -
4 6 5 0.000 | 0.300 1.027
- 5 5 2 0.282 | 0.640 -
6 2 3 0.723 | 0.050 —
7 4 “ 3 0.000 | 0.133 1.088
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B | 1 maema |
ik o | B M e B ek g Vs B A A 1
@ # R — PR A5 SRR B S
P, (MW) 10 100 648 94.369 N
[ R . [ —
P,(MW) 10 100 50. ()()0 50.000
Q,(MVAR) -20 100 35.636 34.829
Q1) | ~20 100 33.832 24.912
n; 0.9 | 1.1 1.088 r 0.991
n; 0.9 1.1 1.027 1.000
V. (Pu) 1.00 1.10 1.080 1.080
Va(m) 1.00 1.15 1.130 1.150
Vi) (.98 1.05 0.901 ().980
V() (.98 1.0 ().989 (.986
V() 0.98 1.05 0.937 0.980 5.784
Vel(m) .98 1.05 (4.971 0.980 1.490
System 1‘{2%‘53 10.648 9.360
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