
  

 

ENHANCING ACTIVE RADIAL DISTRIBUTION NETWORKS 

BY OPTIMAL SIZING AND PLACEMENT OF DG UNITS 

USING MODIFIED EVOLUTIONARY ALGORITHM 

 

 

 
By 

Mohamed Abdelbadea Abdelghany Hassan 

A thesis submitted to the 

Faculty of Engineering, 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



 
 

ENHANCING ACTIVE RADIAL DISTRIBUTION NETWORKS 

BY OPTIMAL SIZING AND PLACEMENT OF DG UNITS 

USING MODIFIED EVOLUTIONARY ALGORITHM 

 
 

 

By 

Mohamed Abdelbadea Abdelghany Hassan 

A thesis submitted to the 

Faculty of Engineering, Cairo University 

In Partial Fulfillment of the 

Requirements for the Degree of 

MASTER OF SCIENCE 

In 

Electrical Power and Machines Engineering 

 

 

Under supervision of 

Prof. Dr. Doaa Khalil Ibrahim 

Electrical Power Engineering Department  

Faculty of Engineering, Cairo University 

Dr. Tarek Abdelbadea Boghdady 

Electrical Power Engineering Department  

Faculty of Engineering, Cairo University 

 

 

 

 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 

GIZA, EGYPT 

2019



 
 

ENHANCING ACTIVE RADIAL DISTRIBUTION NETWORKS 

BY OPTIMAL SIZING AND PLACEMENT OF DG UNITS 

USING MODIFIED EVOLUTIONARY ALGORITHM 

 

 

By 

Mohamed Abdelbadea Abdelghany Hassan 

A thesis submitted to the 

Faculty of Engineering, Cairo University 

In Partial Fulfillment of the 

Requirements for the Degree of 

MASTER OF SCIENCE 

In 

Electrical Power and Machines Engineering 

 

Approved by the Examining Committee: 

Prof. Dr. Doaa Khalil Ibrahim  Thesis main advisor 

Prof. Dr. Hussein Abd El Khalik Attia Internal Examiner 

Prof. Dr. Ebtisam Mostafa Mohamed Saied 
Faculty of Engineering at Shoubra, Benha University 

External Examiner 

 

 

 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 

GIZA, EGYPT 

2019

http://www.bu.edu.eg/portal/index.php?act=176&prof_id=919


 
 

Engineer:                 Mohamed Abdelbadea Abdelghany 

Date of Birth:           02 / 04 / 1986 

Nationality:              Egyptian 

E-mail:                     mabdelbadea24@gmail.com 

Phone :                     +201227022813 

Address:                     El abassia – Cairo – Egypt  

Registration Date:     01 / 10 / 2015  

Awarding Date:                /     /  

Degree:                        Master of Science  

Department:                Electrical Power and Machines Department 

 

Supervisors:     Prof. Dr. Doaa Khalil Ibrahim 

Dr. Tarek Abdelbadea Boghdady 

 

Examiners:    Prof. Dr. Doaa Khalil Ibrahim (Main Thesis Advisor) 

Prof. Dr.  Hussein Abd El Khalik Attia (Internal examiner) 

Prof. Dr. Ebtisam Mostafa Mohamed Saied (External examiner)  

Faculty of Engineering at Shoubra, Benha University 

 

TITLE OF THESIS: ENHANCING ACTIVE RADIAL DISTRIBUTION 

NETWORKS BY OPTIMAL SIZING AND PLACEMENT OF DG UNITS 

USING MODIFIED EVOLUTIONARY ALGORITHM 

 

Key Words: Crow Search Algorithm (CSA), Distributed generation (DG), Multi-

objective Optimization, Sizing of DGs, Total Harmonic Distortion. 

 

Summary:  
In this thesis, two approaches are compared to get the optimal size and 

location of distributed generation units in radial distribution networks. The first 

approach is a single objective formulation which has the lowest power losses and 

makes an enhancement in the system voltage profile formulation with a voltage 

constraint of ±5%. The second one is a multi-objective formulation, concentrates on 

minimizing power losses and also minimizing the voltage deviation, a weighted sum 

method is presented to create Pareto front and also to get the best compromise 

solution. 

A new population-based metaheuristic optimization technique named Crow 

Search Algorithm (CSA), which is a nature-inspired algorithm based on the smart 

behavior of crows, is used. A modification on the evolutionary algorithm CSA is 

proposed using Gaussian and Cauchy density function has been applied on the two 

approaches to get the optimal size and location of DG. 

Finally, the impact of adding DGs on system harmonics is investigated to 

ensure total harmonic distortion at all buses by simulating the whole radial 

distribution system using MATLAB /Simulink, where the installed DGs type is 

assumed inverter-based units. In case the limits are still ensured, the achieved 

solution is accepted. However, if the limits are violated, another solution is proposed 

for harmonics mitigation or cancellation.  
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