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Abstract: Reliable discrimination between inrush currents and internal fault currents is crucial for effective protection of 

transformers in power systems. Traditional methods based on harmonic content analysis often struggle due to limitations 

in capturing both time and frequency domain characteristics of the current signals. This paper proposes a novel approach 

for inrush current and fault current discrimination in transformers using wavelet transform (WT). 

 

Wavelet transform offers a significant advantage over conventional techniques due to its ability to analyse signals 

simultaneously in the time and frequency domains. This allows for the extraction of features that effectively differentiate 

between the transient nature of inrush currents and the sustained nature of fault currents. 

 

The proposed method involves decomposing the transformer current signal using DWT (Discrete Wavelet Transform) 

and extracting relevant features from the decomposed coefficients. These features can then be used to design a decision 

rule or train a classifier to accurately discriminate between inrush and fault events. 
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I. INTRODUCTION 

 

Transformers are vital components in power systems, and their reliable operation hinges on effective protection schemes. 

A crucial aspect of this protection is accurately distinguishing between two key current transients: inrush currents and 

fault currents. 

 

Inrush currents are temporary surges that occur when a transformer is energized. These currents are non-damaging but 

can be high in magnitude, potentially leading to unnecessary tripping of protection relays. 

 

Fault currents, on the other hand, arise due to internal electrical faults within the transformer. These currents can cause 

severe damage and require a swift response from protection relays to isolate the faulty section. 

 

Traditional methods for discriminating between inrush and fault currents often rely on analyzing the harmonic content of 

the current signal. However, these methods have limitations: 

 

They struggle to capture the dynamic nature of the current waveforms, which contain both time and frequency domain 

information. 

 

Variations in transformer parameters and operating conditions can further complicate accurate discrimination. 

 

This paper proposes a novel approach for inrush vs. fault current discrimination in transformers using wavelet transform 

(WT). WT offers a significant advantage over conventional techniques due to its ability to: 

 

Simultaneously analyze signals in both time and frequency domains. This allows for a more nuanced understanding of 

the current's behavior during inrush and fault events. 

 

Extract features that effectively differentiate between the transient nature of inrush currents and the sustained nature of 

fault currents. This enables the development of robust decision rules or classifiers for accurate discrimination. 

 

The following sections will delve into the methodology of WT-based discrimination, discuss the expected results, and 

showcase the benefits of this approach for improved transformer protection. 
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II. METHODOLOGY  

 

The detailed methodology of using wavelet transform for discriminating between inrush current and internal fault current 

in transformers typically involves several key steps: 
 

Data Acquisition: Gather current data from the transformer during both normal operation and fault conditions. This data 

will serve as the input for the discrimination algorithm. 
 

Preprocessing: Clean the acquired data to remove noise and artefacts that may interfere with the analysis. This step may 

involve filtering and signal conditioning to enhance the quality of the signal. 
 

Wavelet Transform: Apply the wavelet transform to the preprocessed current signal. The wavelet transform decomposes 

the signal into different frequency components at various scales. Choose an appropriate wavelet function and 

decomposition level based on the characteristics of the current signal. 
 

Feature Extraction: Extract relevant features from the wavelet coefficients that capture the distinguishing characteristics 

of inrush and fault currents. These features may include peak amplitudes, energy distribution, frequency content, or time-

frequency representations. 
 

Feature Selection: Select the most discriminative features that effectively differentiate between inrush and fault currents. 

This step may involve statistical analysis or machine learning techniques to identify the most informative features. 
 

Classification: Develop a classification algorithm to classify the current signal into inrush or fault categories based on 

the extracted features. This may involve training a machine learning model such as a support vector machine (SVM), 

neural network, or decision tree classifier using labelled data. 
 

Validation and Optimization: Validate the discrimination algorithm using a separate dataset or through cross-validation 

techniques. Fine-tune the algorithm parameters and feature selection criteria to optimise performance and generalisation 

ability. 
 

Performance Evaluation: Evaluate the performance of the discrimination algorithm in terms of accuracy, precision, recall, 

and other relevant metrics. Compare the results with existing techniques to assess the effectiveness of the proposed 

methodology. 
 

Implementation: Implement the optimised discrimination algorithm in real-time or offline transformer protection 

systems. Integrate the algorithm with existing protection relays or monitoring systems to enable automatic detection and 

response to inrush and fault conditions. 
 

Validation in Real-world Scenarios: Validate the performance of the implemented algorithm in real-world transformer 

installations under various operating conditions and fault scenarios. Monitor the system performance and gather feedback 

for further refinement and improvement. 
 

By following these steps, the wavelet transform methodology can effectively discriminate between inrush and internal 

fault currents in transformers, thereby enhancing the reliability and efficiency of transformer protection systems. 

 

PHOTOGRAPH OF EXPERIMENTAL SETUP DEVELOPED IN THE LABORATORY 
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SAMPLE READING 

 

 

III. RESULTS 

 

Wavelet transform can be employed to discriminate between transformer inrush current and fault current by analyzing 

their frequency components and time-frequency characteristics. Inrush current typically has a distinct frequency 

signature, often characterized by a sudden rise followed by a gradual decrease. On the other hand, fault current exhibits 

irregular patterns with varying frequencies depending on the fault type. 

 

By applying wavelet transform, the transient behavior of the current signal can be analyzed in both time and frequency 

domains simultaneously, allowing for the extraction of unique features associated with inrush and fault currents. Wavelet 

coefficients can then be used as input features for machine learning algorithms or thresholding techniques to classify and 

differentiate between the two types of currents. 

 

DECOMPOSTION OF INRUSH CURRENT BY WAVELET DECOMPOSITION METHOD 
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DECOMPOSTION OF INTERTURN CURRENT BY WAVELET  DECOMPOSITION METHOD 
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FLOWCHART 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV. CONCLUSION  

 

In summation, the conclusions derived from discrimination between inrush and fault currents epitomize the collective 

ingenuity and steadfast dedication of the engineering community towards safeguarding the integrity and efficacy of 

electrical systems. As the discourse continues to evolve, propelled by ongoing advancements in technology and 

methodology, the journey towards discrimination serves as a testament to the unwavering commitment to excellence and 

innovation that defines the realm of electrical engineering, perpetually striving towards the realization of a safer, more 

reliable, and more efficient electrical infrastructure for generations to come. 

 

VARIANCE VALUE OF INRUSH AND FAULT CURRENT TO ENERGY COMPONENT 
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