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ABSTRACT 
 

The problem of providing electrical energy to mobile BTS stations either in 

remote or urban areas may be solved to the greatest extent if renewable-energy 

sources are used. In remote areas, where electric utility isn’t available, photovoltaic 

(PV) stand-alone system, using storage batteries represented a good solution, 

although it is expensive. In urban areas, PV on the grid system is an economical 

solution. In such a system, during sunshine hours the power generated by PV system 

supplies a part of its energy to BTS station, and the rest of the energy is supplied to 

grid utility. During the night where no solar-energy is available, the system is supplied 

by grid utility, i.e. you get back during the night, the energy supplied during the day to 

the grid. It is also possible to have a hybrid system using a diesel generator combined 

with PV to supply BTS stations in remote areas. The economics of the different 

proposed systems are the criterion of selecting the optimum system in Egypt. The 

major criterion is the cost per generated kWh is the crucial rule to decide which system 

is optimized. This work considers every above system. 
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SUMMARY 
 

This thesis discusses one of the hotspot topics in powered base transceiver 

station(BTS) with different systems. All these systems focus on using renewable-

energy source as PV solar-energy source in urban and remote areas. Also, design of 

each system depends on BTS loadsand BTS configuration. Systems are simulated 

by Math-Lab programs with measured indoor and outdoor BTSs loads in Cairo 

Egypt. Economics is calculated for each system. 

Chapter one:It discusses short introduction about BTS, BTS configuration system, 

overview of PV solar-energy source and problem facing powered BTS. 

 

Chapter two:It discusses short introduction about the components of BTS, two 

examples of BTS loads are discussed.Different proposed systems used to power BTS 

loads with the block diagram for each system are studied. Moreover, an overview 

about publishing papers concerning BTS power systems is included.  

 

Chapter three:It discusses system modules for different solutions used to operate 

BTS loads overall the year and simulation Math-Lab 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. 

 

Chapter four:It discusses overview economies calculations in US dollar ($) for each 

system model according to mobile operator's requirements and international market 

prices.  

 

Chapter five:It contains conclusions and future work for this thesis. 

 

This thesis includes five appendices and they are appendix (A) Simulation program 

to calculate energy generated from PV system, Appendix (B) Simulation Program For 

on the grid PV system, Appendix (C) Simulation program of Stand-Alone system, 

Appendix (D) Simulation program for hybrid PV and diesel generator systemand the 

appendix (E) Simulation program for Stand-Alone and diesel generator running at 

cloudy days. 
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