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Abstract: 

This paper exp lains about the utilization of energy during peak hour operation of mobile communicat ion towers using Green 

Radio Technology. This Technology works on the basis of number of users communicating with others depending on which it 

switches ON and OFF the tower. Th is technology reduces the energy consumption and emission of CO2 into the atmosphere 

because the use of diesel generator. The energy consumption during peak hour is reduced using Renewable Energy like solar and 

wind. Instead of storing the harnessed energy in the battery it can be transmitted using wired networks to other towers.  

Furthermore this concept helps in the reduction of emission of radiat ion from the cellular tower. 

 

Index term: Solar, VB, Celullar Network, energy consumption, PIC Microcontroller.  

            

I. INTRODUCTION 

 

 As a part of energy conservation and emission of CO2 

reduction, and a migration to energy-efficient mobile 

infrastructure s very important for a mobile communicat ion 

industry. Due to the continuous increase of mobile users to the 

upswing mobile Internet access demand. Communication is the 

major factor; it plays a key role in economic development of a 

nation. It formed the basis of this study in consideration with 

human, in frastructural and economic development. 

Independent of the actual energy source that is used for 

powering the access network achieving the highest possible 

energy efficiency is important. This is applied to conventional, 

grid-powered network elements in many city as well as (and 

often even more so) to, for example, solar-power base stations 

in the developing countries without reliable grid-based energy. 

Effective energy management is thus a key requirement for 

successful and profitable operation of mobile communicat ion 

networks. As a part of the developing world in order to reduce 

the energy consumption by the tower is reduced using green 

radio technology (GRT). GRT give rise to the use of 

alternative energy sources like renewable energy such as solar 

and wind. At present, on average, 70 percent of the 

approximately 400,000 communication towers in our nation. In  

future the telecom tower industry in India planned to install 

511,000 towers approximately. These towers where operated at 

least for 8 hours using diesel generators it is estimated that it 

consume over 2.5 billion litres of diesel annually and making 

the nation a second largest consumer of diesel in the world. 

The 2.5 billion litres of diesel consumed, emit 6.6 million 

metric tons of CO2 annually, making the current use of diesel 

generators both an environmentally and economically  

unattractive solution. Solar energy and wind energy are the real 

and unpolluted energy forever. Demand of electrical energy 

and less availability of present resources, if we develop a 

system which will be efficient to produce electrical energy by 

the use of natural resources like sunlight, wind, hydro etc. 

Solar energy is one of the most important and oldest renewable 

resources of energy in India. It is the energy directly harnessed 

from the Sun. Along with nuclear energy; it is the most 

abundant source of energy on Earth. Solar energy is the fastest 

growing type of renewable energy that is increasing at a rate of 

50 percent a year. It is the photovoltaic cell, which converts 

sunlight directly into electricity. The Sun yearly delivers more 

than 10,000 t imes the energy that humans presently use. Shows 

the solar farm. There are a variety of technologies coming up 

around the world, which could be making use of solar energy. 

Cooking, water heater, and open air dry ing applications are 

common now-a-days, which use solar energy. In order to 

reduce the use of diesel generators the solar panel are mounted 

on the towers which has the generating capacity of 2 kilo watt 

energy. In case of power outage from the grid to any of the 

towers we can transmit the generated energy to any towers 

using wired networks.   

 

II. LITERATURE S URVEY 

 

“Green Radio: Radio Techniques to Enable Energy-Efficient 

Wireless Networks” by Congzheng Hanetal. 

 

Provides an overview of the ongoing Mobile VCE Green  

Radio project, which   aims   to   establish novel approaches to 

reducing   the energy consumption of wireless links, especially  

improving the design and operation of wireless base stations. 

By the project, it has been shown that solar base stations can 

have much higher operational energy budgets   than mobile   

networks; therefore, appropriate designing of the energy 

consumption of base stations is an important issue for 

decreasing the energy consumption of whole mobile 

communicat ions systems. 

 
“Toward Dynamic Energy-Efficient Operation of Cellular 

Network Infrastructure” by Eunsung Oh,  

 

Depicts the dynamic operation of mobile base stations, in 

which redundant low-traffic base stations are switched off, can 

generate significant energy savings advantages. Based on real 

cellu lar traffic traces and information regarding base station 

locations, the authors discuss the first-order approximat ion of 

the percentage of power saving that can be expected by turning 

off base stations during low traffic periods while maintain ing 

coverage and inter operator coordination. As we can see, the 

four articles selected above are mainly focused on typical 

scheme of mobile wireless communications and access 
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networks. Next, we g ive space to the next four art icles, 

concentrating on integrated (wired/wireless) or fixed core 

telecommunication networks.  

 
T. Edler, “Green Base Stations — How to Minimize CO2 

Emission in Operator Networks,” Ericsson seminar, Bath 

Base Station Conf., 2008 

 

In long-duration-evolution-advanced (LTE-advanced), 

heterogeneous deployments of relays, femtocells and 

currentprominent cells are expected to provide coverage 

broadening and throughput enrichment, while significantly  

lowering the energy consumption and total-cost-of-ownership 

(TCO) in cellular networks. These studies presents a 

methodology for estimating the total energy consumption, 

taking into account the total operational potential and evince 

energy, and TCO of wireless cellular networks, and in 

particular provides a means to compare homogeneous and 

hetrogeneity network (HetNets) deployments. The authors 

introduce realistic energy models and energy metrics based on 

informat ion availab le from mobile -network operators (MNOs) 

and base stations manufacturers. Additionally, up-to-date 

operational and capital splurge (OPEX and CAPEX) models 

are used to calculate TCO of candidate networks. The authors 

evaluate two scenarios for HetNets, namely a joint macro-relay  

network and a jo int macro-femtocell network, with desperate 

relay and femtocell deployments densities. The results 

obtained show that compared to macro-centric networks, jo int 

massive-relay networks are both energy and cost efficient, 

whereas joint large-femtocell p lexus reduce the networks TCO 

at the expense of increased energy-consumption. Finally, it is 

observed that energy and cost gains are highly sensitive to the 

OPEX model adopted. 

 
“Power Consumption in Telecommunication Networks: 

Overview and Reduction Strategies” 

 

Contributed by Willem Vereecken et al., which gives an 

overview of emblematic power consumption figures in a 

variety of wired and wireless networks, customer premises and 

core networks. Some key potential direct ions for power 

consumption are highlighted and exp lained.  

 
“Energy Consumption in Wired and Wireless Access 

Networks” by JayantBaliga 

 

Provides detailed analyses on the corresponding energy 

consumptions of digital subscriber line, hybrid fibre coax 

networks, PONs, fibre to the node, point-to-point   optical 

systems, UMTS (WCDMA), and WiMAX. The authors 

conclude that PONs and point-to-point optical networks are the 

most energy-efficient access solutions at high access rates. 

 
“Putting the Cart before the Horse: Merging Traffic for 

Energy Conservation” by Suresh Singh and Candy Yiu, 

 

It symbolizes a novel solution for linear scaling of energy 

usage with the traffic loads within the Internet, which involves 

aggregating traffic from mult iple input links prior to feed ing 

them to the switch interfaces, so as to widen the number of 

network put to sleep. The authors arrive at a promising result: 

energy consumption, measured as fraction of awaking 

interfaces, scales linearly with load for all loads and the 

proposed algorithms are actually deterministic without any 

packet loss. 

 

“On the Design of Green Reconfigurable Router towards 

Energy Efficient Internet” by Chunming Wu,  

 

It discusses how to construct energy-efficient reconfigurable 

router with power aware routing mechanism through virtual 

networks with advanced rate adaptation processing inside the 

Internet router. In particular, by taking into account of the 

Internet behaviour features and the modular architecture of 

routers, the G Rec Router (Green Reconfigurable Router) 

designed in this article takes advantage of various 

opportunities and means to greatly cut down the power 

dissipation at the network, node, and function level.  

 

III. PROPOS ED METHOD 

 

In the proposed system power consumption rate is lowered by 

keeping only one mobile tower in working state to take up all 

communicat ions while the remaining towers stay in idle mode. 

When the no of users of the current tower reaches a 

predetermined value say 80% the responder frequency is sent 

to the nearby efficient tower to take up the remaining load by 

means of wireless sensors networks. Thus by keeping all the 

towers in idle state and by keeping only one in working state 

the power consumption rate is considerably decreased. 

Moreover with the help of ambient analyzer maximum power 

saving is achieved by means of localized power controller 

where the lighting and cooling units are turned on as per the 

requirement.  Fuel level monitoring unit is made available 

devoid of manpower. Thereby 1 KW power saved 2 KW  

power generated. 

 

 
Figure.1. S olar Panel  

 

Solar photovoltaic for dis-entranced power supply is fast 

becoming popular all across the rural and remote areas. More 

than 700000 Photovoltaic systems generating 44 MW have 

been installed all over the Indian states. Under the water 

distend programme more than 3000 systems have been 

installed so far and the market for solar lighting and solar 

distend is far from getting saturated. Solar drying is one area, 

which offers very good outline in food, agricultural and 

chemical products drying applications. More than 700000 PV 

systems of capacity over 44MW for different solar applications 

are equipped all over India. The market segment and usage is 

mainly for home lighting, street lighting, solar lanterns and 

water distend for irrigation. As the demand for power grows in 

the nation, conventional fuel based power generating capacity 

also grows, SPV based power generation is believed to be a 

source to cater to the expected deficits. Especially in rural 

areas, where the trend of conventional electric lines is remote, 

SPV power generation has become best choice. 
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Table.1. Major power generation in India 

 
 

IV. HARDWARE IMPLEMENTATION 

 

A. BLOCK DIAGRAM 

 

Figure.2. overall block diagram 

 

In the overall block diagram the voltage and current sensing 

circuit senses the power from the power amplifier and feeds it 

to the monitoring system. The responder frequency which is 

received from the main server will activate the corresponding 

tower’s base station components from id le state to charging 

state. When the responder frequency is received it is also 

displayed in the monitoring unit. The temperature and light 

sensor senses the temperature and illumination level of 

environment and then through localized power control, 

corresponding relays for cooling and lighting units are 

operated. If the power amplifier output is found to be zero then 

there will be no users present in that particular instant. 

Similarly once the number of user’s level exceeding more than 

80 percent then relay to activate the neighbouring tower is 

energized. 

 

B. CIRCUIT DIAGRAM 

 
Figure. 3. Overall circuit diagram 

 

It can be seen that the allusion analog supply after being 

regulated by the 9v regulator enters the zener diode through the 

resistance R1 where it is again standardised to 5v since the 

zener diode used here has a cut off of 5v. Thus we have a 

double regulated completely percolate analog reference source. 

R2 is a potential divider used for setting the dynamic response 
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range of the reference supply. This means that the reference 5v 

can be used as it is or it can be contrived into a fraction of the 

5v for example 1v so that readings in this range can be read 

with more precision. This is because the ADC has 10 bit  

constancy which can be totally used for representing the 1v 

rather than 5v. The pins 2-5, 7-10, 35 and 36 are used in the 10 

channels of the ADC. To these pins the analog inputs are to be 

processed by the ADC. Y1 is the crystal oscillator used. It is of 

10 MHz and gives a baud rate of 9600 bits/s.  The capacitors 

C2 and C3 are used as the decoupling capacitors to remove the 

high frequency noise signals. The capacitor C1 is in the off 

condition when power is switched off. When the power is 

switched on or reset then this capacitor gets charged over the 

resistor R2 and then through R1 this appears at the MCLR pin  

of the PIC. This is the memory clear p in and thus the memory  

is cleared away and is ready for use as soon as power is 

switched on. S1 is the synchronous switch, which is also used 

for the same operation and for PC and PIC synchronous 

operation. The output of the voltage and current sensing circuit 

is given as input to the analog channels of the PIC. Thermistor 

is connected in analog channel to measure the substation 

temperature. The FM receiver connected in PORT B. Here 

PORT B configured as input digital port.  

 

C. SIMULATION 

 

The Microsoft VB programming system for windows is an 

excit ing advance for anyone who is involved in writ ing 

window base applications. With this event driven 

programming engine and innovative, easy to use visual design 

tools, VB lets you take full advantage of the window graphical 

environment to build powerful applicat ion quickly.  

 

 
 

Figure.4. S oftware Implementation (window 1) 

 

The VB programming system packages up the ramification of 

windows in a tru ly amazing way.  It provides simplicity and 

ease of use without sacrificing performance or the graphical 

features that make window such a pleasant environment to 

work in Menus, fonts, dialog, boxes etc are easily designed and 

these features require no more than a few lines of 

programming to control. The second window is to monitor the 

renewable energy harnessing from the solar and wind turbine 

which is located on the rooftop of the control room and on the 

tower. 

 
Figure.5. S oftware implementation (window 2) 

 

The third window is to view the database which is used to store 

all the details about the voltage, current and power of the solar 

and wind energy. 

 

Figure. 6. Software Implementation (window 3) 

 

V. CONCLUS ION 

 

It can be seen that the increase in mobile users leads to 

increase in power consumption, which in turn leads to 

emissions of more and more CO2. This leads to global 

warming as CO2 is considered to be one of the greenhouse 

gases. In order to control this effect, the major area to be 

controlled is to reduce power consumption. This can be 

reduced by taking various parameters into account such as the 

operation of Air Cooler, cooling fan, ind icator lights and 

power amplifier. This project has aimed at reducing the power 

consumption by taking these parameters into account and the 

conclusion has been positive. As per the objective, energy 

consumption will be reduced as much as possible and hence 

the emission of harmful greenhouse gases will be reduced. 

This leads to an environmental friendly approach towards 

wireless communicat ion. 
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