Journal of Sustainable Energy Systems, Vol. 1, No. 2, Spring 2022

Journal of Sustainable Energy Systems

Home Page: https://ses.ut.ac.ir

Research Paper

An overview of the applications of blockchain technology in energy markets

Alireza Ghadertootoonchi', Moein Moeini?", Aghtaie, Mehdi Davoudi®, Morteza Aien*

1 M.Sc. student, Department of Energy Engineering, Sharif University of Technology

2 Assistant Professor, Department of Energy Engineering, Sharif University of Technology

% M.Sc. student, Department of Energy Engineering, Sharif University of Technology

* Assistant Professor, Department of Engineering, Vali-E-Asr University of Rafsanjan, Rafsanjan, Iran

ARTICLE INFO

ABSTRACT

Article History:

Received 06 November 2021
Revised 24 December 2021
Accepted 20 January 2022

Keywords:
Energy exchange
Energy market
Blockchain
Distributed energy
Business model

Blockchain technology has been introduced in recent years and its
applications have been widely investigated. This technology is mostly
known with digital currencies (removing intermediaries and reducing
financial transaction fees), but it has other applications. The new
technology can be wused in various fields, including energy
engineering. This is due to the fact that in many countries, the
electricity supply system is transitioning from a centralized non-
renewable state to a distributed renewable market one. Therefore, there
is a need to use a settlement system that can make transactions in a
short time, with low fees and without volume restrictions. This article
is an overview of the activities that have been carried out using
blockchain technology in the field of energy exchanges. The purpose
of the study is to obtain business models of businesses active in this
field and to consider their goals and prospects in using this technology
in energy markets. The result of this study shows that the development
of decentralized markets can lead to the support of renewable energy
producers and reduce the barriers to participation in the energy market
by making small exchanges easier.

Introduction
One of the applications of blockchain technology is
to eliminate intermediaries and create a direct
connection between supply side and demand in a
market. In the traditional financial system, there has
always been an intermediary between these two, in
many cases this intermediary is a bank, which
guarantees its income by receiving people's deposits
and paying loans at a higher interest rate than the
deposit. Today, almost all buying, selling and
commercial activities are done on the intra-bank or
inter-bank platforms and networks. In this system,
transferring money from one country to another
may take several days, and the bank also deducts
part of the money as a fee. In fact, the main role of
the bank is to create trust between the two sides of
the exchange. The bank also takes its transaction fee
from the transferred money.

However, the blockchain system has solved the
problem of trust between the parties with the help of
different consensus algorithms and smaller
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transaction fees. For this reason, the use of this
technology has found wide applications not only in
major markets, but also in small markets. For
example, in the electric energy market without the
use of blockchain, only wholesale markets are
conceivable, but by considering this technology, the
volume of transactions can be reduced to below 10
kilowatt hours of energy. This leads to an increase
in the efficiency of the whole system. Consensus
algorithms try to integrate the network and validate
the transactions. An overview of the types of these
algorithms along with the advantages and problems
of using each one is given in studies [1], [2].

Albeit, currently not so many local energy
markets are active, but taking into account the
increasing trend of energy consumption [3] and the
use of decentralized renewable energies, and
attempts to reduce transmission losses, the
electricity system has started moving towards the
market. It should be noted that before making a
decision for the widespread use of renewable
energy, the risk related to different types of energy
sources in this field should also be examined [4].
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Blockchain in energy system

As mentioned, blockchain technology can be used
in the field of energy. Among these applications,
the following can be mentioned [11]:

+ Settlement system: this system can be used
simply and without changing the current
electricity structure, only to settle accounts
between the supply and the demand.

» Buying and selling electricity: this system
can be used to manage an electricity market.

» Other exchanges related to energy:
blockchain can also be used to exchange
other energy carriers such as heat or natural
gas. In the field of environment, carbon and
green certificates can be exchanged.

« Automation: with the help of this technology
and using smart meters, or in general all
kinds of sensors, along with smart contracts,
settlement can be done completely
automatically [16].

* Information transfer and smart network
management: Since the blockchain is a
decentralized ledger, it can be used as a data
bank to manage the electricity network at the
local or major level.
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 Increasing network security: Blockchain is a
safe and transparent system, which means
that the origin and destination of each
transaction and exchange is known.

» Sharing resources: Blockchain technology
allows micro-resource owners to share their
local resources, such as renewable energy
and electric car batteries [17], which is a step
towards increasing flexibility.

Conclusion

Due to its decentralized nature, blockchain can play
an effective role in distributed energy production
systems. Using the banking system for small and
large transactions takes time and costs more. This
problem is solved using blockchain technology.
Blockchain can manage a large volume of
transactions with low fees and high speed, and it
has the ability to provide information to the market
in encrypted form. The great advantage of the
transparency and availability of information in this
network is that by receiving and analyzing market
data, one can use artificial intelligence methods to
analyze and forecast the energy market, which leads
to network management and creating a balance
between supply and demand. will be in demand.
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