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Abstract— The increase in electronic devices in societies has 
increased electricity consumption, this increase is noticeable in 
the residential sector due to population growth, this is how 
strategies have been developed to try to make smarter use of 
electrical power particularly smart metering devices. This 
article presents an IoT architecture to extract the consumption 
profile of a refrigerator and analyze its behavior to propose 
demand management strategies. 
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I. INTRODUCTION 
Studies carried out by the United Nations have shown that 

there is a clear trend of increase in the world population, which 
represents major challenges in terms of governance and the 
guarantee of quality of life for the inhabitants of the new 
population poles and world economy: the megacities. One of 
the biggest challenges is to guarantee the generation of the 
energy required to maintain the different sectors of the 
economy that support these megacities: industry, transport, 
public services and commerce, while meeting increasing 
needs in people’s homes. This growing need for energy has a 
high impact on the environment since at least 80% of the 
energy sources that cover the needs of the planet are of fossil 
origin. These fossil fuels are less efficient and are 
characterised by high CO2 emissions [1]. In this way they 
have a high impact on global climate change. Disruptive 
technologies such as IoT, will offer the possibility of 
implementing smart governance that supports the services 
demanded by a growing citizenry, timely attention to incidents 
and emergencies, analysis of trends for the generation of 
knowledge and rapid and effective decision-making on the 
various challenges of governance. 

One of the sectors with the greatest interference in this 
growing demand for energy is residential users, who every day 
will be able to become more aware of their consumption 
through technologies that can be carried in their pocket and 
that can even help them make smarter decisions about the use 
of equipment that offers comfort at home [2]. 

Colombia is a country that has 70% of the energy matrix 
produced by water sources and when we face problems of 
climate variability such as the phenomenon of children, 
(which is caused by the occasional eruption of warm surface 
waters, located in the Pacific Ocean off the coast of South 
American territories, generating severe droughts in the 
country) which in turn affects the levels of hydroelectric 
generating reservoirs [3], two forced demand management 
strategies have been implemented at national level; the first 
occurred in 1992 with the energy crisis not foreseen by this 
climate phenomenon, where the main strategy was to run the 
calendar 1 hour in order to reduce the pressure of the electric 
charge on the Colombian power system, in some departments 
and municipalities of Colombia there were power cuts for 

certain times, Six days in prison were decreed for water 
wasters and in some municipalities the electricity service was 
cut for two full days [4].  

In 2016 this climatic phenomenon was again presented; 
however, the country was more prepared, so the strategy was 
implemented at the national level of "Extinguish Pay" which 
was that residential and commercial users that save energy 
with a consumption lower than the month of February 2016, 
obtain as a benefit $450 for each kilowatt/hour saved. Also, 
users whose consumption is higher than recorded in February 
2016 would have to pay an additional $450 for each 
kilowatt/hour they consume more, the strategy was 
successfully implemented by not only avoiding power outages 
but saving 1,179 gigawatts/hour with a proposed target of 400 
gigawatts/hour [5]. 

Strategic planning of energy saving programmes can help 
to overcome rationing and bring economic benefits to the 
country, the possibility for users to monitor electricity 
consumption allows them to participate actively and in a 
planned way in the strategies of the national regulatory bodies. 
That is why we have decided to propose an energy 
management solution for residential users through the use of 
Cloud IoT applied to Smart Grid, which is classified within 
the domain of Smart City, according to the proposal of E. 
Borja [6]. 

II. IOT IN SMART GRIDS 
Smart grids are the new paradigm of power systems: an 

advanced, automated and distributed power grid. The 
paradigm of the internet of things and its supporting 
technologies will enable the bidirectionality of the flow of 
energy and communications. Cloud computing integrated 
with the IoT will allow the storage and analysis of large 
amounts of data that are generated in real time in the field and 
will support new IoT applications in the different domains of 
the electrical system: generation, transmission, distribution 
and use of energy. In this state of the art, we provide an 
overview of the state of the art of IoT Cloud-assisted SG 
systems, including architectures, technologies, applications. 
In the end we conclude with the opportunities and challenges 
of this topic. 

A. Definitionss 
Smart Grid: Smart grids or smart grid are the next 

generation of power systems that are characterized by having 
a two-way electricity and information flow strategy, to create 
an advanced power generation network, automated and 
distributed that ensures clean, safe, reliable, resilient, efficient 
and sustainable electricity [7]. Although IoT is just taking its 
first steps in development, it definitely has a vital impact on 
the future of energy systems, as it will offer interaction 
between control systems and their representation in the digital 


