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Minimizing Power Transmission Losses by Optimum

Control of Reactive Power Flow

& @

Jp

(Joon-Hyun Kim. Suk-Koo You)

Abstract

The paper develops a method of minimizing power transmission losses by optimum

<ontrol of reactive power flow.

In the past, because the optimizing method considers as the first step the minimization

of node voltage deviations and as the second step the minimization of transmission losses

within the system, the calculating procedure was more complex and difficult to handle.

In this paper, a new computing method for real time control on a digital computer is

described which aims at a coordinated use of reactive power sources and voltage regulating

devices.

The power transmission losses are minimized by a gradient method while satisfying the

constrained system voltage conditions and sensitivity parameters are the basis of the

method.
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Table 2. Sensitivity Constants,

Dependent Operating variables

varijables E, E, N, N; Qs Qe
E, 0.8371 0.482 —0. 1086 0. 6852 0.2375 0.1133
E, 0.8327 0.3574 —0.1003 —0.1652 0.2354 0.1134
E; 0. 5810 0.6930 0.4974 —0.0836 0.08010 0. 1960
E; 0. 8064 0.4219 —0.2231 —-0.0843 0.1145 0.2682
L, 0. 5592 —0.8314 0.4403 0. 1666 —0.2246 —0.5285
L, 0.7278 —0.9892 0.2795 0. 4569 —0. 6536 —0.3217
L, 0.0952 —0. 1423 0.2647 —0.1643 0.2751 —0.3375
L, —0.7845 0.7467 —0. 6000 0.0136 —0.1185 —0.2527
L, —0.9635 0.7502 —0.7840 0.0911 —0.1378 ~-0.3193
L —0.7678 0.5464 0.0581 —0.5743 —0.2135 —0.1076
L, —0.7365 0.5742 0. 0283 -0.6200 —0.2020 —0. 1057

Note: Constants for line reactive power flows are for those from node 7 to node j where <.

U] BEERES E, E, E, E.2 3t HRE4G:S
0.95<E;<1.052 @Estg~h.
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Table 3. Results for optimum control

Voltage in perunit gﬁz\(}msc Loss(MW)
E,=1.05 Trir=0.05
(1.05) 0.4)
E.=11 ny==1,057
LD
»=1.0253 7,==0. 998
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E=0, 9645 Q.=23.5 | or BT g 63
(1.0035) E,
E,=0.9705 Q.:=30.1
(0. 9718)
E=0.989
(1.0176)

Note: The values in parenthesis are those
computed by load flow calculation.
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