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Abstract: One achievement in smart grids is the construction of smart cities. In this kind of city
houses are equipped with smart meters that can record electric energy as well as transmit and accept
data regarding energy utilization and prices to consumers. Additionally, new methods, known as
real-time pricing of electricity, have been introduced in which energy prices change based on an
hourly timeline and depend on consumers” energy requests. Due to the production of electricity
by PV panels, a smart grid will share the surplus of the energy provided by the panels to the grid.
These pricing policies will force and encourage consumers to track their power consumption and
use renewable energies. In this paper, the impacts of pricing policy on the reduction in consumers’
power consumption are investigated. A small-scale smart city is presented and a policy is applied to
it. Additionally, an implementation through a simulation of some houses equipped with renewable
energy sources is done to study their effect on the grid performance.
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1. Introduction

Emerging smart grid technology has been introduced to help utilities conserve energy;
reduce costs, and increase grid transparency, sustainability, and efficiency. In addition, this
introduction aims at captivating consumer attention via one important aspect of smart grids,
which is demand-side management (DSM) [1-3]. Dynamic pricing is one of the emerging
areas and is a DSM approach that is able to cut the overstress in energy requests through
assigning various pricing at variable time intervals depending on energy requests [4]. The
common practices in the electricity markets are that prices remain unchanged irrespective
of demand (flat pricing) or that the kilowatt price of energy will be raised or lowered with
the growing portions of electricity consumption (block pricing) [5].

A variety of research has dealt with dynamic pricing and found it to quite effective
in stimulating a high level of demand response. Customers are more likely to reduce
electricity usage than postpone. Users with large electricity demand and in hot regions
tend to adhere better to this program. Modern technology facilitates the realization of this
dynamic pricing. Faruqui et al. [6] analyzed five dynamic pricing programs in the USA
and demonstrated that users react completely to pricing irrespective of where electricity
service is located. The deployment of facilitating equipment allows a better likelihood
of a positive request pricing reaction. Zhou and Teng [7] discovered cheap pricing and
revenue flexibility of demand in city housing consumption in China. The standard of living
and population growth parameters turn out to have a significant impact on explaining
electricity demand. Faruqui et al. [8] have shown that customers’ reactions to dynamic
pricing increases according to the facilitating equipment. The reaction to pricing is larger in
hot regions. Users in housing areas are more likely to react to dynamic pricing compared
to business and small industrial users. Users with lower revenue react to a lesser extent
as their utilization is weak and essential, causing them to have no chance to lessen their
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utilization any more. Pagani and Aiello [9] established a practical scheme to reasonably
motivate dynamic pricing with smart grid benefits based on statistics of general sales and
renewable energy deployment in the Netherlands. In-lab tests are being deployed more
and more to advertise community plans and in-societal discipline in general [10]. Despite
their probability of being “hypothetically biased”, hypothetical actions of favoritism and
motivation to pay [11] in addition to procedures of ability are probably more consistent
and can be motivated through incentives [12]. Investigative set-ups that evaluate the
precision of resolution-taking at diverse phases of procurement turned out to be victorious
in suggesting a broad collection of perspectives in all community plan areas, such as in the
ruling of automobile economics [13].

2. Case Study

In Algeria, the company SONELGAZ, which is a state-owned utility in charge of
electricity and natural gas distribution, has employed different pricing policies for its
consumers. These are summarized in Tables 1-4.

Table 1. Tariffs for code 51M.

Tariff Code Peak Hours Middle Night
51M 17-21h 6-17 h and 21-22 h 30 min 22h 30 min—6 h
81,147 DA 21,645 DA 12,050 DA

Table 2. Tariffs for code 52M.

Tariff Code Peak Hours Off-Peak Hours
17-21h 21-17h
52M 81,147 DA 17,807 DA

Table 3. Tariffs for code 53M.

Tariff Code Night Day
53M 22 h 30 min-6 h 6-22 h 30 min
12,050 DA 48,698 DA

Table 4. Tariffs for code 54M.

Tariff Code For Consumption per Quarter

First section: from 0 to 125 kWh: 17,787 DA
Second section: more than 125 until 250 kWh: 41,789 DA
Third section: more than 250 until 1000 kWh: 48,120 DA

Fourth section: more than 1000 kWh: 54,796 DA

54M

As an illustration of the use of this policy, we suppose a smart city containing 12 houses;
10 of them are not equipped with PV panels (renewable energy) and the rest are not
equipped with this system. The pricing policy in Table 5 is adopted for the entire city:

Table 5. The applied tariffs for the proposed policy.

High Tariff (17-21h)  Low Tariff (21-17 h) In the Case of a PV
Cost for 1 kWh (DA) 81,147 17,807 30

Figure 1 illustrates the power consumption profile for the 12 houses with the tariffs
used by SONELGAZ (Tables 1-4). The loads used have been turned on based on a pattern
to produce peak load consumption.
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We observe that for the power consumption curve in Figure 1, there exist two peak
values at 12 h (4.0122 kWh) and 20 h (4.23621 kWh). After applying the proposed pricing
policy, we notice in Figure 2 that the curve shows only one peak value at 20 h (3.9822 kWh);
this is due to the pricing policy we have implemented for this city.
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Figure 1. The consumption of power before applying the proposed policy.
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Figure 2. The profile after applying the pricing.

3. Conclusions

In this work, the impact of a pricing policy on the power consumption in a smart city
has been illustrated. If a client consumes much energy at peak hours, the tariffs will be
large. The implementation of smart meters in houses will help a consumer control and
track his power consumption as well as the associated cost. A consumer can choose to use
power at different periods of time (during a low-tariff period). This will also help relieve
the stress on power plants as well as the entire network. The use of renewable energy will
further help in the production of power, as the system will use the power produced by
the panels.
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