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Abstract: In mobile cellular network, the 

base stations represent the main contributor 

to the power consumption. Since the power 

consumption varying based on the variation 

of traffic load which is changing during a 

day. 

This project aims to design and implement a 

measuring circuit using Arduino to measure 

and record the AC power consumption and 

temperature for Al-Madar Al-jadid base 

station (SUR01). 

The measuring data is recorded each 3 

seconds for 14 days. 

Introduction 

 The energy consumed by Information and 

Communication Technology (ICT) 

infrastructures is mostly being generated 

from non-renewable energy sources. 

Cellular network, one branch of the ICT 

sector, is a major contributor to this energy 

consumption. Within the cellular network, 

the energy consumption of the Base 

Transceiver Station (BTS) represents more 

than 56% of the total cellular network 

energy consumption [1]. 

The growing interest in new and reliable 

services in mobile communications has 

resulted in an increased number of installed 

base stations worldwide. In addition, the 

traditional concept of base station 

deployment assumes continuous operation in 

order to guarantee the quality of service 

anywhere and anytime. Both of these 

reasons have synergistically contributed 

during the last decade to the significant 

growth of the total energy consumed by base 

stations of cellular network operators [2]. 

The power consumption of base stations 

consists of two parts. The first part describes 

the static power consumption in base station 

components and dynamic power 

consumption in the cooling system, a 

dynamic power consumption part adds to the 

static [3]. 

To improve the energy-efficiency of the 

mobile access networks, there are many 

researches present several approaches to 

reduce the power consumption and provide 

an alternative to the power source in the 

event of any defect in the main source 

supplied to the base station. 
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Problem Definition 

 The continued disruption of electricity has 

become the biggest challenge facing the 

domestic telecom sector at present to 

maintain the standard of service to the 

customers. Both in voice communications 

and data transmission, which started the 

studies on what solutions can be applied to 

reduce the impact of the electricity crisis on 

the telecommunications sector. 

So this project is to investigate the energy 

consumption and temperate at the largest 

volume of Energy consumption in the GSM 

networks that is given due to the base station 

(BTS). 

Calculate the power consumption  

the calculation of the power consumption 

requires the knowledge of the drawn current 

and the voltage differential As well as the 

phase difference between voltage and 

current (power factor) As shown in the 

equation (1) 

In this report, the power consumed at the 

station was calculated after the total current 

of the equipment was measured and the 

power factor was assumed to be constant 

and equal to (0.85) and the voltage equal 

(220 V). 

              ὖ = ὍV cos • (Wὥὸὸ)    (1) 

Whereas: 

P: The power consumption. 

V: The Voltage of the phase. 

 I : The current of the phase. 

 •: phase difference between voltage and                     

current. 

Measurement mechanism  

AC measurements were made using: AC 

adapters SCT-013 has a conversion ratio of 

0.05:100, shown in figure (1), a transformer 

is installed on each of the three phases that 

supply the base station with the power. 

The two ends of each transformer are 

connected to a resistor, and then the voltage 

is measured on the resistors by an Arduino. 

             

 

             Figure (1): AC adapters SCT-013 

 

 

 

 

 

 

 

 



The site description: 

An indoor station (SUR-01) located at the 

building of the Hatef Libya company in the 

city of Surman was selected for this study. 

 

: SUR01 Base Station. (Figure (2 

SUR01 base station contadins four parts: 

1- The transmission equipment cabinet.  

 

Figure (3): The Transmission Equipment 

Cabinet. 

That include: 

A- Transmission line equipment. 

B- GSM 900. 

C- Batteries. 

D- Electric board. 

E- Air Conditioner. 

F- GSM1800. 

2- The tower that hold the antenna. 

3- The power supply cabinet. 

 

 

Figure (4): The Power Supply Cabinet. 

 

That include: 

A- The AC/AC inverter. 

B- Power manager. 

C- Electric board. 

D- Rectifiers. 

D- DC/DC inverter.  

4- The battery cabinet. 



Measuring Setup 

The AC circuit is installed at SUR-01 BTS 

and the readings of AC voltages and 

currents are recorded for two-weeks from 24 

April-2017 starting at 12:00 until 7 May-

2017 ending at 10:00.  

This measuring period is selected in order to 

identify possible differences in the BTSs 

power consumption between working and 

weekend days. 

 

Figure (5): Installing of YHDC SCT-013-000 CT 

Sensor for Each Phase in POWER Cabinet. 

Where one sensor is used for each phase, to 

measure the AC energy consumption of the 

overall site, including the cooling system 

(air-conditioning) and battery supply 

systems. 

Measurement results and 

discussion  

AC POWER CONSUMPTION At the 

end of measuring period the SD memory 

card is removed from the AC circuit, and the 

recording results displayed, as shown in 

figure (6). 

 

Figure (6): The Recording Results. 

The results include the AC current and 

power consumption for each phase, and the 

temperature. 

The results are recorded for each three 

seconds. 

 



The tabulated results are displayed as line 

graphs that show the relationship between: 

1- The power consumption for each phase 

with the time for one day. 

2- The variation of temperature with the 

time for one day. 

3- The changing of power consumption of 

each phase with the line for week. 

To evaluate the power consumption and the 

variation of temperature with the time of a 

base station (SUR-01) under study, the 

recording results are plotted for a single day 

and an average values throughout the weeks. 

Figures (7, 8, and 9) show variation of 

power consumption with time of SUR01 

base station for phases 1, 2 and 3 of a 3-

phase power supply on 30/4/2017, and the 

variation of temperature with time is shown 

in Figure (10)  

 
Figure (7): Power consumption (AC) at SUR01 

base station for Phase 1 on 30/4/2017. 

 

Figure (7): Power consumption (AC) at SUR01 

base station for Phase 2 on 30/4/2017. 

 

Figure (9): Power consumption (AC) at SUR01 

base station for Phase 3 on 30/4/2017. 
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Figure (10): Variation of temperature with time 

at SUR01 base station on 30/4/2017. 

From Figures (7, 8, and 9), it can seen that 

the power consumption is high around the 

period of 08:30 to 21:00, this indicates to the 

traffic is high through this period. The peak 

and least values of power consumption for 

each phase on 30/4/2017 are summarized in 

Table (1). 

Table (1): Peak and Least Values of Power 

Consumption (AC) for Each Phase on 30/4/2017. 

Phas

e  

Power consumption 

Pea

k 

valu

e 

(Kw

) 

Recordi

ng time 

Minimu

m 

Value 

(Kw) 

Recordi

ng time 

1 
3.36

5 

12:50:1

5 
1.499 

04:40:4

5 

2 
3.15

4 

19:20:5

5 
1416. 

08:00:2

5 

3 
1.97

7 

19:20:1

5 
907 

05:10:4

5 

 

and from figure (10), it was found that the 

tempretuare is high during 09:00 ~ 18:00, 

the increasing of tempretuare during this 

period beacuase high traffic which cause 

increase the tempretuare of BS equipments; 

and during the night  the enviroment 

temperature decreases, this leads to decrease 

the temperature of the BSafter 18:00 hour. 

The variation of power consumption and 

temperature for the 3-phases versus time on 

5/5/2017 are illustrated in Figures (11, 12, 

13, and 14) respectively. 

 

Figure (11): Variation of Power Consumption 

(AC) with Time at SUR01 Base Station for 

Phase 1 on 5/5/2017. 
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Figure (12): Variation of Power Consumption 

(AC) with Time at SUR01 Base Station for 

Phase 2 on 5/5/2017. 

 

Figure (13): Variation of Power Consumption 

(AC) with TimeatSUR01 Base Station for Phase 

3on5/5/2017. 

 

Figure (14): Variation of Temperature with 

TimeatSUR01 Base Station on5/5/2017. 

Where the power consumption related to the 

load traffic, from Figures (11, 12, and 13), it 

can seen that the power consumption is high 

around the period of 08:30 to 19:00. The 

maximum and minimum values of power 

consumption for each phase are listed in 

Table (2). 

Table (2): Peak and Least Values of Power 

Consumption (AC) for Each Phase on 5/5/2017 

Phase  

Power consumption 

Maximum 

value 

(Kw) 

Recording 

time 

Minimum 

Value 

(Kw) 

Recording 

time 

1 5484.5 15:00:25 1960.78 03:50:55 

2 5275.29 13:20:55 1721.63 04:40:15 

3 2956.22 10:10:22 1034.05 03:50:55 

and from figure (14), it was found that the 

tempretuare is high during the period 09:00 

0

1000

2000

3000

4000

5000

6000
0

0
:0

0
:0

1

0
1

:3
0

:3
5

0
3

:0
0

:2
5

0
4

:3
0

:3
5

0
5

:5
0

:1
5

0
7

:1
0

:4
5

0
8

:5
0

:0
5

1
0

:2
0

:1
5

1
1

:5
0

:0
5

1
3

:1
0

:0
5

1
4

:4
0

:0
5

1
6

:1
0

:5
5

1
7

:4
0

:2
5

1
9

:3
0

:0
5

2
1

:0
0

:3
5

2
2

:4
0

:1
5

P
o

w
e

r 
c
o

n
su

m
p

tio
n

(V
A

) 

Time 

Phase2

0

500

1000

1500

2000

2500

3000

3500

0
0

:0
0

:0
1

0
1

:1
0

:2
5

0
2

:4
0

:2
5

0
3

:5
0

:5
5

0
5

:0
0

:1
5

0
6

:1
0

:0
5

0
7

:3
0

:1
5

0
8

:4
0

:5
5

1
0

:0
0

:5
5

1
1

:2
0

:4
5

1
2

:2
0

:2
5

1
3

:4
0

:5
5

1
4

:5
0

:4
5

1
6

:2
0

:1
5

1
7

:3
0

:4
5

1
9

:0
0

:5
5

2
0

:2
0

:2
5

2
1

:4
0

:3
5

2
3

:0
0

:5
5

P
o

w
e

r 
c
o

n
su

m
p

tio
n

(V
A

) 

Time 

Phase3

21

22

23

24

25

26

27

28

29

0
0

:0
0

:0
1

0
1

:1
0

:2
5

0
2

:4
0

:2
5

0
3

:5
0

:5
5

0
5

:0
0

:1
5

0
6

:1
0

:0
5

0
7

:3
0

:1
5

0
8

:4
0

:5
5

1
0

:0
0

:5
5

1
1

:2
0

:4
5

1
2

:2
0

:2
5

1
3

:4
0

:5
5

1
4

:5
0

:4
5

1
6

:2
0

:1
5

1
7

:3
0

:4
5

1
9

:0
0

:5
5

2
0

:2
0

:2
5

2
1

:4
0

:3
5

2
3

:0
0

:5
5

T
e

m
p

ra
tu

re
(C

) 

Time 
 

Tempratu
re



~ 18:00, and it can be observed that the 

maximum value of temperature is 27.7 °C 

which recorded at 18:40:35 hour, and the 

minimum value is 23.5 which recorded at 

07:00:25. 

During the first week of measurement from 

24/4/2017 to 1/5/2017, the changing of 

power consumption for three phases and 

temperature are shown in Figures (15, 16, 

17, and 18) respectively. 

  

 

Figure (15): Variation of Power Consumption 

(AC) with Time at SUR01 Base Station for 

Phase 1  

From24/4/2017 to 1/5/2017. 

 

Figure (16): Variation of Power Consumption w 

(AC) with Time at SUR01 Base Station for 

Phase 2  

Form 24/4/2017 to 1/5/2017. 

 

 

Figure (17): Variation of Power Consumption 

(AC) with Time at SUR01 Base Station for 

Phase 3  

From 24/4/2017 to 1/5/2017. 
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Figure (18): Variation of Temperature with time 

at SUR-01 base station 

Form 24/4/2017 to 1/5/2017. 

From Figures (15, 16, and 17), it can 

observed that the highest power 

consumption was recorded in Thursday 27/4 

and Friday 28/4 in around the periode from 

9:00 to 21:00. 

In Wednesday 26/4/2017 the power outage, 

through this time the BST is supplied by the 

batteries; when the elctricity of the general 

network back to feed the BST, power 

consumption was increased rapidally at 

14:00 hours for each phase because extra 

power needed to charge the baterries. 

 

  

 

 

 

Statistics of AC Power Consumption 

(24/04/2017 – 5-5/2017)  

Table (3): Statistics of AC Power Consumption 
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DC POWER CONSUMPTION the results 

of DC power consumption were obtained 

from THE POWER MANGER that controls 

the power cabinet. 

Compare the DC Power Consumption with 

The traffic load over the base station 

(SUR-01) Shown in: 

 

Figure (19): DC power consumption at SUR01 

base station Compare to Traffic load from 

19/8/2017 to 2017/8/28 

 

Figure (20): DC power consumption at SUR01 

base station compare to Traffic load on 

19/8/2017 

 

Figure (21): DC power consumption at 

SUR01 base station compare to 

Traffic load on 25/8/2017 
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Figure (22): DC power consumption at SUR01 base 

station compare to Traffic load on 26/8/2017 

 

This base station has 3 CELLS. 

 The power consumption increases with 

the rises of the traffic load and 

Decreases with the decline of traffic load 

 So the change in the traffic load 

followed by a change in energy 

consumption and the change in energy 

consumption followed by a significant 

change in temperature. 

The change in energy consumption is 

huge with the change in the traffic load. 

This indicates that the traffic load is the 

biggest factor the effect on the power 

consumption 

 

 

Conclusion 

1-The highest power consumption 

readings were recorded in the weekend 

days because of the position of this 

station that nearby a huge residential 

location and market open only on 

weekend days. 

2- Based on the measurements of (AC & 

DC) power consumption, temperature and 

the traffic load it can conclude that: 

 The power consumption was varied 

during the period of measurements 

according to change in the traffic. 

The variations of room temperature were 

changed in proportionally with the 

changing of power consumption. 

Recommendations 

1-Measure The DC power 

consumption in SUR-01 BTS . 

2-Measure The power consumption 

for each component in the BTS . 

3-compare the results to the Traffic 

load and find Mathematical models. 
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