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	This paper proposes an intelligent model for voltage stability assessment and enhancement of Nigeria's 330 kV system with high penetration of solar-wind systems. Here, intelligent models, viz., Artificial Neural Network (ANN), Self-Organising Map (SOM), and Objective Grasshopper Optimisation Algorithm (MOGOA), are integrated as a single model for improving the voltage stability, efficiency, and resilience of modern power grids. This is needed due to the increasing world demand for electricity. A feedforward backpropagation ANN is applied for voltage stability assessment to classify the operating scenario of a power system into one of two states, i.e., safe or unsafe. An SOM neural network is used for stability results classification. MOGOA has been employed as an optimisation network on the dual-axis solar PV and wind turbine-based hybrid hydropower generation system to analyse technical, economic, and environmental relations of energy conversion.
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