
   

 

 

 
ATTENUATION OF TRANSFORMER INRUSH 

CURRENT USING CONTROLLED 

SWITCHING SYSTEM ON DELTA-STAR 

TRANSFORMER 
 

By 

Eng. Mohamed Hassan Hashem Ibrahim 
 
 
 
 

A Thesis Submitted to the Faculty of Engineering at Cairo University 
In partial Fulfillment of the Requirements for the Degree of  

 
 

Master of Science  
In 

Electrical Power and Machines Engineering 
 

 

 

 

 

 

 

Faculty of Engineering, Cairo University 
Giza, Egypt 

2019 



ATTENUATION OF TRANSFORMER INRUSH 

CURRENT USING CONTROLLED 

SWITCHING SYSTEM ON DELTA-STAR 

TRANSFORMER 

  
By 

Eng. Mohamed Hassan Hashem Ibrahim 
 
 
 
 

A Thesis Submitted to the Faculty of Engineering at Cairo University 
In partial Fulfillment of the Requirements for the Degree of 

 

 

Master of Science  
In 

Electrical Power and Machines Engineering 
 
 
 

Under the Supervision of 
 

Prof. Dr. Ahdab Mohamed Kamel 

Elmorshedy 

 Ass. Prof. Ahmed Mohamed  

Emam 

 
Professor of High Voltage Engineering 

Electrical Power and Machines 
Department 

Faculty of Engineering, Cairo University 

   Associate Professor of High Voltage 
Engineering 

 Electrical Power and Machines Department 
Faculty of Engineering, Cairo University 

 
 
 
 
 

Faculty of Engineering, Cairo University 
Giza, Egypt 

2019 



ATTENUATION OF TRANSFORMER INRUSH 

CURRENT USING CONTROLLED 

SWITCHING SYSTEM ON DELTA-STAR 

TRANSFORMER  
 

By 

Eng. Mohamed Hassan Hashem Ibrahim 
 

A Thesis Submitted to the Faculty of Engineering at Cairo University 
In Partial Fulfillment of the Requirements for the Degree of 

 

Master of Science  
In 

Electrical Power and Machines Engineering 
 

Approved by Examining Committee: 
                   

 Name                                                                                              Signature   

1- Prof. Dr. Ahdab M. K. Elmorshedy (Thesis Main Advisor)    ..………           
     Professor of High Voltage Engineering        
       Electrical Power and Machines Department 
     Faculty of Engineering, Cairo University 
 

2- Ass. Prof. Ahmed Mohamed Emam (Advisor)                         ..………           
     Associate Professor of High Voltage Engineering        
       Electrical Power and Machines Department 
     Faculty of Engineering, Cairo University 
 

3- Prof. Dr. Hany M. Amin Elghazaly (Internal Examiner)         ..………                                                                        
     Professor of High Voltage Engineering        
       Electrical Power and Machines Department 
     Faculty of Engineering, Cairo University 
 

4- Prof. Dr. Sayed Abo-El Sood S. Ward (External Examiner)    ..………                                                                              
    Professor and Head of Electrical Engineering Department Faculty of 
    Engineering at Shoubra, Banha University 

            

Faculty of Engineering, Cairo University 
Giza, Egypt 

2019 



 
Engineer’s Name:  Mohamed Hassan Hashem Ibrahim 
Date of Birth: 30/  01  / 1989 
Nationality: Egyptian 
E-mail: M_Hashem_80@yahoo.com 
Phone: 01100396065 
Address: Cairo, Egypt 
Registration Date: 01  / 10  / 2012 
Awarding Date:      /       /   
Degree: Master of Science 
Department: Electrical Power and Machines Engineering 
  
Supervisors:  
 Prof. Dr. Ahdab Mohamed Kamel Elmorshedy 

 
Ass. Prof. Ahmed Mohamed Emam 
 

  
Examiners:  
 Prof. Dr. Ahdab Mohamed Kamel Elmorshedy 

 
 Ass. Prof. Ahmed Mohamed Emam 

 
 Prof. Dr. Hany Mohamed Amin Elghazaly 

 
Prof. Dr. Sayed Abo-El Sood Sayed Ward 

 (Professor and Head of Electrical Engineering 
Department, Faculty of Engineering at Shoubra) 
 

Title of Thesis: 
 

 

Attenuation of Transformer Inrush Current using Controlled Switching System on 
Delta-Star Transformer 
  
Key Words:  
Inrush Current Mitigation; Residual Flux; Controlled Switching System; Transformer 
Models; Harmonics 
  

 
Summary:  
 
Reduction and methods of control of switching transients have become important 
concerns to the power industry. Power transformers are vital components in electric 
power system. This thesis presents a technique for attenuation of transformer inrush 
current. The proposed technique is applied to 66/11.5 kV, 25 MVA power transformer 
with delta connected winding using ATP-EMTP software. The main idea of the 
proposed technique is using controlled transformer energization preceded by controlled 
de-energization to achieve a defined and repeatable residual flux with its lowest 
possible level for individual phases, and then determine the optimal instant of 
energization considering the core residual flux. 
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