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ABSTRACT 

The corrosion is an electrochemical reaction between metal and the 

surrounding environment, such as: soil and water. 

The cathodic protection system prevents corrosion of a metal surface by 

making the structure as a cathode while a block of metal is used as 

sacrificing anode. A current is passed from the sacrificing anode to the 

cathode using external power supply.  

There are two different types of cathodic protection systems; galvanic 

system, and impressed current cathodic protection (ICCP). 

Galvanic system (sacrificial anode) protects structures from corrosion by 

passing current from the sacrificial anode to protect structures. The galvanic 

system depends on the natural potential difference between sacrificing anode 

(higher potential) and the cathode (lower potential).The anode in Galvanic 

system is corroded.The galvanic system stops corrosion by impressing DC 

current.Increasing in DC current causes rapid corrosion of   sacrificial anode 

and over protection of metallic structure. The DC supply may be obtained 

from a conventional source using rectifiers. The other alternative is to obtain 

DC supply from the PV solar system. The second alternative is discussed in 

details in this study. Also the hybrid system of using PV and diesel generator 

is considered. The criterion in deciding the optimum solution is the cost of 

produced kWh of the system. 

 

Keywords: 

Cathodic Protection (CP), Photovoltaic (PV), Array Factor (FA). State of 

Charge (SOC), Diesel Generator (DG), Impressed Current Cathodic 

Protection (ICCP), Galvanic System (GS), Array Factor the Ratio between PV 

Array sizes with Average Daily Power required operating Load. Load Voltage 

Regulator (LVR), Battery Voltage Regulator (BVR).Short Circuit (SC), High 

Silicon Cast Iron (HSCI), high silicon Chromium- Bearing Cast Iron (HSCBCI). 
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SUMMARY 

This thesis discusses systems focus on using renewable-energy source as 

PV solar-energy source discuses the calculation the voltage and the load 

current in different case. The case 1: Pipelines Require CP on The Surface of 

soil, The case 2: Pipelines Require CP totally buried in the Soil, The case 3: 

Immerged Tank in Water. 

In remote areas Solution: PV +batteries (stand alone), PV + Two Diesel 

generators, PV+ Small batteries + 1 Diesel Generator, PV +Small batteries  

+ 2 Diesel generators Also, Systems are simulated by a MATLAB Simulation 

program is based on: Climatic condition of Cairo, Array tilt angle equal to the 

latitude angle (30), Constant load 24 hours and Three consecutive cloudy 

days. Economics is calculated for each system. 

Chapter one:  

This Chapter discusses short introduction about CP system, Earliest practical 

use of CP  and types of CP systems,  Advantage and disadvantage of the 

Galvanic Cathode Protection system and Impressed cathodic protection 

system and properties of Galvanic system and ICCP system. 

Chapter two:  

This Chapter discusses the simulation model for photovoltaic, solar energy 

source as renewable – energy powering load and advantages and 

disadvantages of Grid PV System. 

Chapter three: 

This Chapter discusses the calculation the voltage and the load current in 

different case. 

     The case 1: Pipelines Require CP on The Surface of soil. 
     The case 2: Pipelines Require CP totally buried in the Soil. 
     The case 3: Immerged Tank in Water. 
Chapter four: 

It discusses CP system modules for different Case overall the year and 

simulation MATLAB program design for each system. With the effects of 

climatic conditions, solar irradiance, temperature, cloudy days, tilt angles and 

the energy output of the PV array. PV module characteristic is included in the 

simulation program and discusses overview economies calculations in US 

dollar ($) for each system model according to mobile operator's requirements 

and international market prices.  

Chapter five: 

This chapter contains brief conclusion & future work. 
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