
Predictive analytics system for forecasting non-stationary operating conditions of hydropower plants based 

on singular value decomposition and LSTM networks. 

Altukhova M. K., Lyulina M. A. 

The paper considers the problem of forecasting non-stationary operating conditions of hydropower plants under 

the complex dynamics conditions of hydrological and power-system processes. 

A predictive analytics system based on a hybrid approach integrating singular value decomposition of the tra-

jectory matrix and recurrent neural networks with a long short-term memory (LSTM) architecture is proposed. 

Singular decomposition is used to perform the adaptive decomposition of the original signals, illustrated by water 

inflow indicators, into trend, oscillatory, and noise-related components, followed by iterative cleaning of the noise 

residual component. For each component group, dedicated LSTM models are developed and combined into an 

ensemble, which makes it possible to account for the heterogeneous dynamics of the processes and to improve the 

accuracy of multi-step forecasting.  

The practical implementation of the proposed approach can increase the reliability of hydropower plant oper-

ating condition prediction, optimize water resource management, and reduce the risk of emergency events. 
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Dynamical characteristics of hydroelectric power plant hydraulic turbines for use in frequency and active 

power regulation calculations. 

Dudin A. M., Murav’ev O. A. 

The article shows the importance of taking into account the boundary conditions in the analytical description 

of the dynamic characteristics of hydraulic turbines when analyzing the quality indicators of regulation, taking into 

account the processes in the pressure water lines. 

Key words: hydraulic turbine transfer function, coefficients of linearized equations of turbines, water 

hammer, active power regulation. 

 

 

Tuning of Automatic Voltage Regulators in Isolated Power Systems. 

Esipovich A. Kh., Prokhorov K. V. 

An analysis of the oscillatory characteristics of isolated electric power systems is presented. It is shown that, 

due to the specific operating conditions of such power systems, oscillations of electric variables may arise in the 

infra-low frequency range of 0,05–0,35 Hz. These oscillations are caused by insufficient quality of voltage regu-

lation at load buses. It is demonstrated that an effective method for damping this type of oscillations is to increase 

the proportional gain of the automatic voltage regulators of synchronous generators. 

Key words: power system, oscillatory stability, automatic voltage regulator, power system stabilizer, syn-

chronous machine, parameter tuning. 

 

 

Electrical strength of linear insulation under DC voltage and artificial pollution. 

Vladimirskii L. L. 

A comparison of the discharge voltage results for normal and dirt-resistant line insulators under direct and 

alternating voltages under artificial pollution conditions is provided. The article addresses issues of electrical cor-

rosion of insulator metal reinforcement under direct voltage and the key principles for selecting DC overhead line 

insulation levels based on operating voltage, pollution characteristics at the electrical installation location, and 

operating experience. This publication does not attempt to provide a complete bibliography; references are pri-

marily to works familiar to the author, and these works are not the most recent or most comprehensive studies on 

each topic. Therefore, the cited sources naturally primarily relate to work conducted in the NIIPT High Voltage 

Engineering Laboratory. 
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