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Abstract:

The purpose of this paper is to improve the dynamic stability of power systems equipped with offshore
wind farms and HVDC transmission lines. Since wind farms are affected by environmental factors and
cannot have a constant production capacity, the effect of wind turbine and HVDC system on power
oscillation mode is investigated and a suitable solution for selecting input-output signals and stabilizing
complementary controller design is proposed. In the proposed method, using the concepts of
controllability, observability and decomposition of single values, the best path for the design of the
complementary controller is selected among the input-output signals, then the stabilizer controller is
designed based on neural networks and to improve frequency Stability-Voltage is used. The simulation
results show that the proposed controller performs better than the classical controllers in terms of
response speed, settling time, and voltage fluctuations in the presence of disturbances and confirms the
performance of the selected control system.
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Figure (2): Block diagram of the system under study
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Figure (3): Proposed adaptive neural network control system for power system
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Figure (5): Proposed structure for neural controller
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Table (1): Working conditions defined for the power system under study
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Figure (6): Result of oscillation mode controllability via inputs for normal wind turbine operating conditions
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Figure (7): Result of oscillation mode controllability through inlets for heavy wind turbine operating conditions
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Figure (8): Result of oscillation mode visibility through inputs for normal wind turbine operating conditions
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Figure (9): Result of oscillation mode visibility through the inlets for heavy wind turbine operating conditions
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Table 2: Simulation scenarios based on the perturbation entered into the system
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Figure (10): Rotor speed variations in heavy operating conditions for the first scenario
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Figure (11): Active power changes in heavy working conditions for the first scenario
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Figure (12): Angle changes in heavy working conditions for the first
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Figure (13): Wind turbine terminal voltage variations for heavy duty conditions and the first scenario
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Figure (14): Rotor speed variations in heavy operating conditions for the second scenario
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Figure (15): Active Power Changes in Heavy Working Conditions for the Second Scenario
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Figure (16): Angle changes in heavy working conditions for the second scenario
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Figure (17): Wind turbine terminal voltage variations for heavy duty conditions and the second scenario
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