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Abstract: Electrical power systems distributed over wide geographical areas are exposed to a set of factors that affect their
stability. The most important factors are the time delays between their subsystems. In this paper, a flexible modeling
method was concluded consisting of a set of generalized rules and conditions that apply to any network controlled system
to ensure its stability with time delays between the elements of the controlled network. In addition, a linear quadratic
regulator (LQR) controller was implemented. The aim of the LQR controller is to reduce the negative impact of the time
delay on the stability of the electrical power system. The study was applied to a networked electrical power system
consisting of three-generation stations distributed in three separate geographical areas. Computer simulations using
MATLAB showed a remarkable improvement in the stability of the discrete networked system through the speed of

damping the vibrations in the system, and the system ability to be stable at certain limits of the time delay.

Keywords: Discrete Networked Control Systems (DNCS), Time Delay (TDS), Electrical Power Systems, Linear Quadratic
Regulator, State Space (SS), Supervisory Control (SC)
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Rise Time Fall Time

T (Sec) P2P +Edge -Edge F (Hz)
(ms) (ms)
0 13.317 16 31.120 17 31.516 1177
0.35 13.332 17 26.640 18 26.771 1.191
0.5 13.339 18 25.523 19 25.520 1.193
0.77 13.353 19 22.694 20 22.519 1.196
0.95 13.362 18 68.646 19 69.429 1.191
(Awz (KT)) 2l udgidl dcgema 7,5
0 5.779 21 44.090 22 46.180 1177
0.35 4.878 23 61.887 23 56.581 1.185
0.5 4.612 22 58.749 22 54.602 1.188
0.77 4.208 22 68.996 23 70.978 1.193
0.95 4.360 13 81.382 14 81.362 1.205
(Aw3(KT)) 2l adsdd) degazma zy5
0 1.705 12 56.471 12 52.911 1.153
0.35 1.512 12 36.376 12 34.537 1.161
0.5 1.472 16 28.668 16 27.429 1.167
0.77 1.460 15 69.404 16 69.890 1.182
0.95 1.459 7 98.521 8 95.061 1.186
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