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Abstract

In recent years, attention to renewable energy and distributed generation has increased due to
increased energy demand and environmental pollution. To this end, in the new power grid structure,
consumers can also play a producer role. Considering that the number of prosumers in this structure is
much more than traditional power networks, the need for a secure, transparent, fast, scalable platform
for energy exchanges has greatly increased. Blockchain technology can provide such a platform due to
its unique properties. Although there are many blockchain-based platforms in different countries in
enregy field, but in Iran there is no such platform. Therefore, the main purpose of this paper is to
design and implement a local pilot platform for peer-to-peer blockchain-based energy exchange,
taking into account the specific conditions of Iran's electricity grid. The macro platform architecture is
designed based on the concept of Minimum Viable Product (MVP) considering functional and non-
functional requirements in the form of unified modeling language (UML) diagrams. The proposed
platform pilot has been implemented in the form of 4 main elements including smart contract, user
interface, blockchain platform, and blockchain and non-blockchain databases and has been evaluated
and tested using different scenarios. These tests mainly include the unit test and the integrity test,
which were successfully performed on the platform. This platform has been designed and
implemented for the first time in Iran in accordance with the Ethereum protocol and based on
microservice architecture. In addition to the ability to integrate with Ethereum-based systems, this
platform is scalable due to its modular design.
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Figure (1): Restructuring the power grid using blockchain [4]
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Table (1): Widely used platforms and programming languages for smart contracts
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Figure (2): The best features of blockchain technology (T5) and renewable energy (D5) [19]
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Figure (3): Conceptual model of the proposed platform ecosystem
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Table (3): Proposed platform users
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Table (4): Summary of capabilities
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Figure (4): Proposed platform architecture
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Table (5): Units with task description
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Figure (5): Proposed platform sub-systems
Table (6): Subsystems of the proposed platform with their responsibilities description
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Figure (6): Distribution network agent use cases
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Figure (8): Classes related to forms, controls, and entities
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Figure (13): Defining smart contract variables
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function

-P_PublicKey =

uint balancel
uint
uint

balance2
balanceP

irder (address payable P_PublicKey,
uint Token,uint Amount,uint ServiceC

t, uint

P Publi
C_Public

balance;
.balance;

_PublicKey,

ontractID) public payable {

.Token) * 1 ether);

uint balanceC . Token + Orde

ether));

9l &6 :(F) S5
Figure (14): setOrder function
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Figure (15): Created blockchain profile along with users' public keys in Ganache
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Figure (16): Deploying smart contract in Ganache
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