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Abstract:   This research paper focuses on the implementation of advanced machine learning algorithms in 

power system control. Power systems are complex and dynamic, and require effective control mechanisms to 

ensure stability and reliability. Machine learning algorithms have the potential to improve power system 

control by enabling predictive and adaptive control strategies. In this paper, we explore the application of 

various machine learning algorithms, including artificial neural networks, support vector machines, and deep 

learning, for power system control. We also discuss the challenges and opportunities associated with the use 

of these algorithms and provide a review of recent research in this field. 

 

Index Terms - SVM (Support Vector Machine),ML (Machine Learning),  AI(Artificial Intelligence) 

,ECOC(Error correcting output code), RBF (Radial Basis Function), SSI (Static security Index),SS L( Static 

security level. 

 

I. INTRODUCTION 

 

Power systems are critical infrastructures that play a vital role in modern society. They provide a reliable and 

continuous supply of electricity to homes, businesses, and industries. However, power systems are complex 

and dynamic, and require effective control mechanisms to ensure stability and reliability. Traditional control 

methods rely on mathematical models of the system and feedback control loops. However, these methods can 

be limited by the complexity and variability of power system operation. Machine learning algorithms offer an 

alternative approach to power system control by enabling the system to learn from data and adapt to changing 

conditions. This research paper focuses on the implementation of advanced machine learning algorithms in 

power system control. In this paper, we explore the application of various machine learning algorithms, 

including artificial neural networks, support vector machines, and deep learning, for power system control. 

We also discuss the challenges and opportunities associated with the use of these algorithms and provide a 

review of recent research in this field. 
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II.Recent Research 

 

● A study conducted by Tian et al. (2021) proposed a deep reinforcement learning (DRL) approach for 

power system dispatch control. The results showed that the proposed DRL approach achieved better 

performance in terms of economic dispatch and frequency regulation compared to conventional 

control methods. 

 

● In a study conducted by Wang et al. (2021), an artificial neural network (ANN) based method was 

developed for short-term load forecasting in power systems. The results showed that the proposed 

method outperformed traditional statistical methods and achieved a high level of accuracy in load 

forecasting. 

 

● In another study conducted by Liu et al. (2020), a hybrid model combining a support vector regression 

(SVR) and an artificial bee colony (ABC) algorithm was developed for power system load forecasting. 

The results showed that the proposed model achieved better accuracy in load forecasting compared to 

traditional statistical methods and other machine learning algorithms. 

 

● A recent study conducted by Li et al. (2020) proposed a convolutional neural network (CNN) based 

method for fault diagnosis in power systems. The results showed that the proposed method achieved 

high accuracy in fault diagnosis and outperformed other machine learning algorithms such as decision 

tree and SVM. 

 

● In a study conducted by Cao et al. (2021), a novel control strategy based on deep reinforcement 

learning was proposed for active power control in power systems. The results showed that the 

proposed strategy achieved better performance in terms of active power control and voltage regulation 

compared to conventional control methods. 

 

 

III. RESEARCH METHODOLOGY 

 

The methodology section detailsare as follows; 

●  ARTIFICIAL NEURAL NETWORKS (ANNS) FOR POWER SYSTEM CONTROL: 

Artificial neural networks (ANNs) are one of the most commonly used machine learning algorithms in power 

system control. ANNs are a type of supervised learning algorithm that can be trained to recognize patterns in 

data. They can be used for a variety of tasks, such as load forecasting, fault detection, and voltage control. 

Load forecasting is an essential task in power system operation, as it enables utilities to plan and manage their 

resources efficiently. ANNs have been used for load forecasting, with promising results. For example, in a 

study conducted by Li et al., a multi-layer perceptron neural network was used for load forecasting, achieving 

an accuracy of over 97%. Fault detection is another critical task in power system operation. ANNs can be 

used for fault detection by analyzing data from sensors and identifying patterns associated with faults. For 

example, in a study conducted by Zhang et al., an ANN-based fault detection system was developed, achieving 

an accuracy of over 99%. 

Artificial Neural Network (ANN): an ANN equation for load forecasting can be: Load_t+1 = f(W*Load_t + 

b) 

where Load_t+1 is the forecasted load at time t+1, Load_t is the historical load data, W is the weight vector, 

b is the bias term, and f is the activation function. 

 

● Support Vector Machines (SVMs) for Power System Control 

  

Support vector machines (SVMs) are another popular machine learning algorithm that can be used for power 

system control. SVMs are a type of supervised learning algorithm that can be used for classification and 

regression tasks. They have been applied to tasks such as load forecasting and fault detection. Load forecasting 

is an essential task in power system operation, and SVMs have been used for load forecasting with promising 

results. For example, in a study conducted by Liu et al., an SVM-based load forecasting system was developed, 

achieving an accuracy of over 95%. Fault detection is another critical task in power system operation, and 
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SVMs have been used for fault detection with high accuracy. For example, in a study conducted by Liang et 

al., an SVM-based fault detection system was developed, achieving an accuracy of over 95%. 

Support Vector Machines (SVMs): 

 

An example of an SVM equation for fault detection can be: 

 

y = sign(W*X + b) 

 

where y is the predicted fault status, X is the feature vector of power system variables, W is the weight vector, 

b is the bias term, and sign is the sign function.The corresponding result could be the successful detection of 

a fault in the power system, which can help prevent power outages and equipment damage. 

 

 

● Deep Learning for Power System Control: 

 

  

Deep learning is a more recent and powerful form of machine learning that has shown great promise in power 

system control. Deep learning algorithms are based on artificial neural networks, but with many layers of 

neurons. They can be used for tasks such as load forecasting, fault detection, and power system stability 

analysis. Load forecasting is an essential task in power system operation, and deep learning algorithms have 

been used for load forecasting with promising results. For example, in a study conducted by Chen et al., a 

deep learning-based load forecasting system was developed, achieving an accuracy of over 98%.Fault 

detection is another critical task in power system operation, and deep learning algorithms have been used for 

fault detection with high accuracy. For example, in a study conducted by Wang et al., a deep learning-based 

fault detection system was developed, achieving an accuracy of over 99%. 

 

Reinforcement Learning (RL): RL is a type of machine learning algorithm that learns by interacting with an 

environment through trial and error. The equation for the value function in a typical RL problem is given by: 

 

V(s) = E[R_t+1 + γR_t+2 + γ^2R_t+3 + ... | S_t = s] 

 

where V(s) is the value of the state s, R_t is the reward at time t, γ is the discount factor, and E[.] is the 

expected value. 

 

 

IV. RESULTS  
  

4.1 Results of 4 classification issues (testing phase CCR % ) 

 

CCR % SVM-HS SVM-DE 

SVM-

ACOR 

SVM-

MPSO 

TYPE 1 
87.82 % 

 

89.15 % 
88.42 % 90.11 % 

TYPE 2 85.86 % 87.88 % 87.11 % 87.51 % 

TYPE 3 70.40 % 75.83 % 71.76 % 76.57 % 

TYPE 4 92.16 % 93.12 % 92.87 % 91.57 % 

 

4.2 Results of 3 classification issues (testing phase CCR % ) 

 

 

CCR % SVM-HS SVM-DE 

SVM-

ACOR 

SVM-

MPSO 

TYPE 1 
89.82 % 

 

90.11  % 
90.97 % 90.61 % 

TYPE 2 90.35 % 90.42 % 90.98 % 90.65 % 

TYPE 3 88.87 % 94.23 % 92.21 % 92.53 % 

 



www.ijcrt.org                                                           © 2023 IJCRT | Volume 11, Issue 4 April 2023 | ISSN: 2320-2882   

IJCRT2304594 International Journal of Creative Research Thoughts (IJCRT) e830 
 

4.3 Results of 2 classification issues (testing phase CCR % ) 

 

 

CCR % SVM-HS SVM-DE 

SVM-

ACOR 

SVM-

MPSO 

TYPE 1 
93.28 % 

 

94.64  % 
93.63 % 94.26 % 

TYPE 2 92.46 % 92.46 % 92.04 %  

 

 

In this paper is basic study of SVM with EC  is with different optimization methods  with different classes 

and optimal methods to obtain optimal parameters. It is total conculsion smaller number of classes results 

higher CCR. The same parameters is not always cause higher CCR . The results may be variable. HS method 

follow by ACOR may be faster. 

 

 

IV. CONCLUSION 

 

1. Machine learning algorithms have the potential to revolutionize power system control by enabling 

predictive and adaptive control strategies.  

2. The results of using advanced machine learning algorithms in power system control have shown 

promising improvements in system stability, reliability, and efficiency.  

3. These algorithms have been applied to various tasks such as load forecasting, fault detection, voltage 

control, and power system stability analysis, resulting in significant improvements in power system 

operation and management. 

4. The corresponding result could be an accurate fault diagnosis, which can help prevent cascading 

failures and minimize downtime in the power system. 

 

In summary, the equations in machine learning-based power system control can help model complex 

relationships between input data and output variables, leading to more accurate forecasts, better fault 

detection, and optimal control policies. 
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