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Qper — Tab.3 Record of the computational process by using
300 kV A PROG1 for the Baidong line
PROGI 48 /
61 300 VA kV A / /kV A
1 48 300 3.8792 0.826
3 5 4. 2 61 300 - 0.8170 0.919
10 kV
PROG3 4 PROG1 5
5 6 7. 7 Tab.4 The largest five sensitivities in the Baidong
line after using PROG1 / kV A
16 15 36 14 35
1 2.546  2.458 2.262 2.219 2.216
Tab.1 Electric quantities and voltages in one month for
the Baidong line under three operation modes 5 PROG3 5
/ U/ Unin/ Tab.5 The largest five sensitivities in the Baidong
kW h KV KV line after using PROG3 / kV A
85 0.73 10.411 10.239 16 36 15 35 34
122.4 0.73 10.370 10.119 2.754  2.711 2.666 2.665  2.595
64.8 0.73 10.433 10.303
6 PROG3

2

Tab.2 The largest five sensitivities in the Baidong

Tab.6 Voltages and power factors of the Baidong line

after using PROG3

line under the original mode / kV A Unan/ kY Unin/kV
0.902 10.432 10.312
50 49 48 46 47 0.850 10.391 10.193
9.947 9.686 9.488  9.451  9.440 0.948 10.454 10.376
7
Tab.7 Final schemes
/%
/
/ /
kW h / kW h /
K kV A kV A
48 360 2% 60
85 1.058 0.73 0.90 4.47  3.78 70487 27137
61 180 1x6
11 300.6 3x33.4
85 1.058 30 100.2 1x33.4 0.77 0.92 470  3.72 100015 38408
35 200.4 2x33.4
30 1.027 32 60 1x20 0.86 0.91 595  5.81 9303 3582
4 100.2 1x33.4
60 1x20
26 1.023 0.78 0.92  4.30  4.20 3270 1259
4 - 10 10/3
10 - 10 10/3
27 1.022 35 200.4 2x33.4 0.71 091 5.9  5.48 95670 36833
1 =0 Qper = 300 KV A
2
3 48
300 kV- A QPEr 5
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Sensitivity Indexes Used for the Reactive Compensation

on 10 kV Distribution Feeders
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College of Electric Engineering Zhengzhou University Zhengzhou 450002 China

Abstract Based on the particular characteristic of 10 kV distribution feeders the technique of sensitivity analysis

is used in this paper for the computation of reactive compensation. From the view of practical application the state-

ment begins from the formulation of the optimization problem computation for the energy loss and voltage distribu-

tion as well as the treatment for the load shape coefficient. The computation and use of sensitivity indexes the de-

termination for final schemes are then presented in details. Further analysis and discussions are carried out from the

computational process and results of some practical 110 kV lines. Therefore by using the sensitivities of the objec-

tive function with respect to nodal reactive injections the compensation effectivities of all nodes are estimated and

all nodes are arranged in order from responding sensitivity values. Consequently only several schemes need to be

exactly computed. The location and optimum size of parallel capacitors are determined for practical 10 kV feeders

with more factors considered.

Key words distribution feeder sensitivity reactive compensation parallel capacitor



