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Abstract -The excess of power consumption has consequences for production companies, which are always trying to 

switch between production and consumption, as well as those customers who want to minimize the cost of 

electricity consumption. This problem of power consumption is the objective of this paper. For this purpose, we 

have compared two methods of calculating the tariffs of the STEG (Tunisian Company of Electricity and Gas) to 

the tariffs of the EDF (Electricity of France) for a better improvement of the billing system. 
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1 Introduction 
Today, significant innovation in all areas and the large 

number of electronic devices implies an increase in 

the use of electricity while conventional resources are 

being depleted [1-6]. Controlling energy consumption 

and minimizing the cost of eclectic consumption are 

the most important axes in ensuring an easy life for 

the human being. 

According to many researchers, the building is 

responsible for more than a third of energy 

consumption (38% on average, ranging between 27% 

and 65% in the Southern and Eastern Mediterranean 

countries for energy, and between 21% and 51% for 

electricity) and should be multiplied by more than 1.5 

by 2030 [7-15]. 

In Tunisia, for example, unit consumption rose 

from 0.3 toe per (ton of oil equivalent) per household 

in 1990 to almost 0.4 toe per household in 2006. In 

fact, the large share is reserved for heating and 

cooling which has been increased from 20.4% in 1989 

to 25.7% in 2004 [16-20]. 

In this paper, an example of home appliance 

consumption for a winter day is presented. Then an 

improvement of the billing system is proposed by a 

comparison of calculation methods. Finally, a 

validation of the results found is presented. 

 

2 Consumption of domestic appliances 
Energy consumption has dramatically increased in 

buildings over the past decade due to population 

growth; more time spent indoors, increased demand 

for building functions and indoor environmental 

quality, and global climate change.  

Electricity and natural gas are the most common 

energy sources used in commercial buildings. Most 

individual commercial buildings have their own 

heating and cooling systems. However, there 

are district energy systems that supply heating and 

cooling to groups of commercial buildings.  

In fact, building energy efficiency can provide key 

solutions to energy shortages, carbon emissions and 

their serious threat to our living environment. 
To achieve a good energy efficiency that adds the 

smart word to the power grid to become a smart grid, 

an efficient building design must be considered and a 

performance study of the equipment must be 

performed [21-29]. 

In this section, the consumption of household 

appliances during a typical winter day is analyzed 

[30-34]. Simulations on Matlab / Simulink are carried 

out to have the total consumption of the devices in 

24h (Figure 1). The total charge demand exceeds the 

available power profile at different times of the day. It 

is clear that the peak of consumption is about 5.5 kW 

between 20h and 21h and 3.8 kW at 13h due to the 

activation of most devices in the same period.  

 

 
Figure 1: Total consumption of domestic appliances 

in 24h. 
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3 Improving a billing system 
In this part, we compared the cost of a Tunisian 

electricity bill according to two different methods 

(case of the EDF in France and the case of the STEG 

in Tunisia). 

3.1 First French case of EDF 
The first French case of the EDF which follows the 

tariffs at hourly positions: off-peak hours and full 

hours, gives to its customers the opportunity to choose 

a time interval where the price of electricity is lower 

than the price of the other hours not chosen. 

The energy cost model is calculated by Equation 

1. The parameters Tstart and Tend are respectively the 

start time and the end time of the off-peak hours. Cph 

is the cost of peak hours in the interval [Tstart, Tend], 

Cfh is the cost of off-peak hours outside the interval 

[Tstart, Tend].
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(1)                    

Where: Th= 24. 

A more complete simulation, the energy tariff 

chosen is the following: Cph = 75DT / KWh in the 

time interval [Tstart = 23h, Tend = 7h] and Cfh = 162 

DT / KWh. 

In this case and according to the consumption 

figure (fig.1) for one day, we calculated the 

consumption (C) over one month for the two time 

intervals: 

• From 23h to 7h in the morning, the cost is 

calculated on 75 millimes; 

• From 7h to 23h, the price of KW / h is calculated 

on 162 millimes. 

3.1 Second Tunisian case of STEG 
The second Tunisian case of STEG follows the 

pricing on the monthly consumption per slice 

presented by the algorithm of Figure 2. The first slice 

≤ 200 KWh called social slice where the selling price 

(75 to 162 millimes) is lower than cost price of KWh 

produced by STEG (286 millimes). Indeed, this 

tranche is subsidized by the state and represents more 

than 70% of STEG subscribers, about 2700000 onto 

3800000 subscribers. 

Measure

Consumption C

C ≤ 200kwh

C ≤ 50kwh

Cs ≤ 200kwh

Calculate : 

Cost= 75*C

50 kwh< C ≤ 

100kwh

200kwh < Cs  ≤ 

300kwh

Yes

Yes

YesYes

Yes

No

No

No

No No

Calculate : 

Cost = 108*C

Calculate: 

Cost= 162*C

Calculate:

Consumption Higher (Cs)

Cs = C – 200kwh

Calculate : 

Cost = (162*200) + 

(167*Cs)

Calculate: 

Cost= (162*200) + 

(167*200) 

+(198*(Cs-200))

Calculate : 

Cost = (162*200) + 

(167*200) + 

(198*100) + 

(285*(Cs-300))

 

Figure 2 : Algorithm of Tunisian electricity cost calculation 

With: C: Consumption; Cs: Consumption higher than 200 kWh. 
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4 Validation of the results 
According to Table I, the cost of a consumption of 

135.75KW / h / month is 12,870 DT for the first case 

and 21,990 DT for the second case. 

In the critical case, if the calculation will be for 

example in four months, the result given by applying 

the first case is 51.480 DT and applying the second 

case is 97.870 DT instead of 87.960 DT. This is how 

we can notice a very big difference of calculation. 

TABLE I.  Comparison of the invoicing system 

 EDF STEG Difference 

Price 

Consumption Price 

/ 1 month 

12.870 

DT 

21.990 

DT 

9.120 DT 

Consumption Price 

/ 4 months 

51.480 

DT 

97.870 

DT 

46.390 

DT 

 

According to the results found in Table I, the first 

case which offers an interval division between peak 

and off-peak hours has very beneficial consequences, 

such as encouraging customers to use high-

consumption devices during off-peak hours. . This 

solution allowed to the STEG to not think about the 

creation of new power stations but to think about the 

reduction of consumption peaks and to diversify them 

over time. Thus this solution reduces the cost of 

electricity consumption, which is the goal of all 

consumers. 

In this part, we present the contributions 

expected to STEG from the Smart Grid project such 

as the combination of a new method of calculation of 

the electricity price according to intervals in order to 

have a balanced market and an optimization of the 

consumption by the smoothing of the load curve 

according to the choice of customers. 

5 Conclusion 
The cause of the sharp increase in consumption is due 

to the strong demand for housing resulting from a 

large demographic increase, to the increase in 

population and to the use of energy-intensive 

appliances (heating, air conditioning, etc.). It is for 

this reason that the complements made of the two 

methods of calculation of the STEG tariffs in Tunisia 

with the EDF tariffs in France and the result which 

declares a significant difference of price is an 

obligation to satisfy the two actors of the field. 

The change of the method offers to the STEG, a 

balanced market by optimizing consumption with 

smoothing the load curve according to the choice of 

customers.  
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