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Abstract; To further improve the performance of load frequency closed-loop regulation in a multi-source
interconnected power system, a two-area interconnected power system model containing multiple genera-
ting units such as thermal power, hydropower and gas turbines was considered. A sine cosine algorithm
(SCA) was proposed to dynamically optimize the controllers of each generating unit, aiming to achieve
effective control of load frequency. The integral of time-weighted absolute error (ITAE) was adopted as
the optimization objective function, and the regulation characteristics of the optimized controllers were an-
alyzed. The results show that under a 1% disturbance within an area, the controller’s regulation time is
about 2 seconds, and the maximum frequency overshoot is 0. 000 9 pu. When the frequency bias coeffi-

cient varies by 50% within the area, the maximum frequency overshoot is about 0. 003 pu, and the con-
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troller regulation time is 2. 6 seconds. When the participation factor of the generating units changes by
50% within the area, the maximum frequency overshoot is about 0. 001 pu, and the regulation time is a-
bout 2. 5 seconds. Compared with the differential evolution ( DE) algorithm and optimal control algo-
rithm, the SCA used in this study shows better regulation performance in dynamically optimizing the con-
trollers.

Key words: cosine optimization algorithm, interconnected power system, load frequency control, multi-

source, control system performance
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Fig. 1 Schematic diagram of load frequency control
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Fig.2 Load frequency model for single area multi-source power systems
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Fig. 3 Load frequency model for two-area multi-source power systems
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