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Abstract— Smart grid is like a revolution for the electrical 

sector and is an emerging field in the power industry. Many 

advanced techniques such as GIS, outage management 

systems (OMS), SAP CRM, distribution automation (DA), 

distribution management systems (DMS) and automated 

meter reading (AMR) help to integrate Artificial Intelligence 

and Power Electronics in the grid. Self-healing is quite a new 

concept in the power industry which helps the utilities to 

detect outages before the outages actually reach to the 

consumers. As far as renewable energy production is 

concerned, wind energy is the highest power producer but 

solar, biomass and small hydropower are also now present in 

significant amounts. With the help of power electronics, we 

are able to control the active and reactive power output 

voltage and speed of a squirrel cage induction motor quite 

efficiently. Some drawbacks of the Indian grid in the present 

scenario are that we import 80% of our oil and 50% of our 

gas requirements from other Gulf countries. The high 

transmission and distribution losses are another concern for 

the Indian grid systems because the losses are approximately 

23% compared to 5-8% in other countries. India is trying to 

migrate to a transmission voltage of 1200 kV for enhancing 

the transmission capability of the line. India currently has an 

installed generation capacity of around 335 GW and a smart 

grid for transmission of this energy can provide a complete 

transformation to the Indian power scenario. This can solve 

the problem of un-electrified homes in India which are around 

17% of the total number of homes. Supergrid have been the 

main topic of fervent research in which the grid carries both 

electricity and hydrogen. Conduction of electricity is very 

high and hydrogen is available to be used for energy storage 

or any other useful purpose.[1]. 
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I. INTRODUCTION 

Nowadays smart grid can help a consumer to be more energy 

efficient and help him to know how he can reduce the cost of 

energy usage as well as using the energy judiciously. Further, 

the Geographic Information System (GIS) helps in analyzing 

and managing a piece of geographic information with the help 

of charts, reports, maps etc. The SAP CRM is a software 

which helps to market and sell various services of an industry. 

Outage management systems (OMS) helps to restore power 

in electrical distribution systems. Distributed automation 

(DA) helps to improve the efficiency, reliability as well as the 

service quality of the distribution by performing a reactive 

power compensation, feeder control, and automated 

switching techniques. The distribution management system 

also works in a similar manner. Automated meter reading is 

used for transferring data such as consumption, fault 

diagnostic and meter status from energy meters to a central 

location for analysis, billing and problem identification.  

 All these techniques play a key role in making a fully 

synchronized national grid. Interregional links of different 

grids help in improving the overall reliability of the national 

grid where the power surplus region can supply power to 

another region in case of an outage. Improving the 

transmission capabilities within the two regions is the only 

way to make this coordination possible.   

 Power electronics is quite a useful factor in the 

working of renewable energy smart grid applications. The 

high efficiency of power electronic devices coupled along 

with the switching capability helps to make high-performance 

converters which are being used quite extensively nowadays. 

Power electronic devices are also used in fuel cells, UPS, 

HVDC system and even in power flow control. Renewable 

energy is the cleanest and the best source of energy due to its 

environment-friendly nature and no waste disposable 

problems. Power electronics are a major component for the 

reliable working of renewable energy systems. 

 The introduction of Artificial Intelligence 

techniques has brought further revolution in this area. Some 

of the widely used techniques are fuzzy logic (FL) and 

artificial neural networks (ANN). The application of these 

techniques are being quite widely used in industries 

nowadays and will grow even further. Smart meters are also 

being used in the smart grid which is capable of processing 

all the electrical data and can be coupled along with IoT 

devices. The European Union has used these meters to a very 

great extent as already many households have smart meters 

which help the users to view the information which is 

available along with the utility companies. 

 The blockchain is another technology to be used 

nowadays which helps to increase the reliability of the grids 

by keeping authorization and authentication in place without 

which no one can enter into the grid which will help the grid 

to prevent itself from hacking by some third party. Fully 

functional blockchains will change most of the factors of the 

power grid such as contracts, auditing and building smart 

grid. Blockchain will also help in the increase of the supply 

of renewable in the smart grid system by making complicated 

and expensive projects to be easily monitored and started. 

 The way a smart grid expands and hence becomes 

more distributed and in the form of a chain — with numerous 

disparate stakeholders — it establishes a relation and trust 

between stakeholders which is fundamental to maintaining 

efficient operations. Moreover, Blockchain is a distributed 

ledger technology which is built on shared network 

infrastructure and public key encryption in a way for utilities 

to provide them a trustworthy and secure platform for 

distributed grid and smart device usage. On the contrary, 

there is no as such individual technology which can “do it 

all,” it’s vital to identify which technologies can help utilities 

address their current challenges.  
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 In addition to this, Blockchain can provide secure 

transactions by applying smart contract technology. With its 

trust less wide network, blockchain can also be implemented 

when establishing trust as a key criterion for the success of 

the business model. Considering this strength, the banking 

industry is leading the way with blockchain experimentation, 

primarily with permission-ed, private networks focused on 

payments, fraud reduction, know your customer compliance 

and credit management. 

 Before embarking on any IT initiative or a smart 

grid, including blockchain, however, it is critical to 

understand the strengths and weaknesses of the technology 

and how it can be best applied to solve business challenges 

and achieve strategic objectives. This research paper will 

evaluate the blockchain as a technology option for 

streamlining operations, decreasing costs and delivering on 

the promise of the distributed smart grid. It also provides 

guidance on a framework approach that will enable utilities 

to move forward with blockchain. 

II. POWER ELECTRONICS ROLE IN SMART GRID WORKING 

The increased reliability and the efficient working and 

switching techniques in power electronics lead to the wide 

usage of this technology into a vast number of areas such as 

transmission, transportation etc. The high efficiency of these 

devices resulted in this vast usage. All the devices which 

require DC power for working are generally provided power 

by rectification through power electronic circuits.  

A. Savings in Energy Usage  

The usage of power electronics helps in saving a large amount 

of energy due to the inherent quality of high efficiency of the 

power electronic devices. The variable voltage and frequency 

control in case of appliances such as fans, refrigerators, and 

pumps, etc. help us to achieve a higher efficiency rather than 

the case when we only opt for variable throttle control. In the 

illumination industry, the usage of power-electronics based 

CFLs and LEDs has been encouraged because of their low 

energy usage.[2]  

B. Automotive Electric vehicles (EVs)  

A wide of variety of application of power electronics in case 

vehicles is possible from the motor control for powering the 

vehicle to the braking system function as well.  Power 

electronics devices will significantly reduce space usage in 

EVs as compared to an engine in Combustion Engine 

Vehicles and the requirement of cooling techniques such as 

coolant and integrated fans will be reduced due to low heat 

produced by the usage of these devices.[3]  

1) Power Generation for powering the Vehicle 

As the number of components involved and complexity of the 

vehicles being manufactured is getting increased, there is a 

need for powering all the systems for proper functioning 

which can be achieved with the help of power electronic 

devices. Power electronic devices are connected to the 

alternator which powers these devices and the alternators 

usually are the Lundell or Claw-Pole alternators whose Field 

and armature characteristics can be varied. 

2) DC-DC Converters 

The soft switching technique which enables us to reduce the 

stress on switches has been able to provide a reliable and long 

life of working of the electronic devices in the automobiles. 

Dual switching is another added advantage in case of hybrid 

or combustion engine vehicles.[4] In Wind or PV systems, 

the DC-DC converter can be provided for these sources of 

energy and power can be supplied with the help of proper 

switching and backups for these technologies.[5]  

3) Charging  

The main utilization of the power electronics techniques 

would particularly be helpful in the fabrication of charging 

stations of vehicles that will enable charging at high wattage 

and as well reduces the time for charging. 

 Various charging schemes such as home charge, 

park and charge, move and charge, etc. have been proposed 

to be able to charge batteries simultaneously in a safe, 

convenient and a reliable manner. Home charging facilities 

are preferred to be used during the night time which helps to 

limit the charging current to 15A and takes generally around 

4-6 hours to complete the charge. During deceleration, the 

regenerative charging of the batteries can take place with the 

help of propulsion motors. This type of charging can help to 

significantly increase the time of continuous usage of the 

vehicle and can increase it by value as high as 25%.  

 The amount of charging current during the vehicle 

parking at the charging stations can be adjusted according to 

the ability of the batteries to get charged so that the vehicle is 

ready earlier to be used in case it is needed early. A quick 

charge of about 100A is able to get the charging time to as 

low as 20 minutes for getting 80% of the charge. Three phase 

AC-DC converters are required to fabricate the off-board 

chargers which weigh about 60 kilograms. This technique is 

to be used under the PAC (Park and Charge Scheme). The 

fast charging concept should be used mostly during the off-

peak hours so that it does not create a very high peak demand 

during peak hours. 

 The inductive charging system is better for battery 

charging than the plug type power transfer as the weather has 

very less or inherently no effect on the charging systems and 

they can be used all year long. The overall efficiency of the 

systems is also higher than 90%.  

 Move and Charge (MAC) systems are the best to use 

because they help to charge the vehicle while it is moving and 

help to prevent the time wastage that occurs during parking 

of vehicles and charging those big batteries laid inside the 

cars. The MAC systems can be either contact or induction 

mounted. The charging elements need to be connected on the 

surface of the highway which creates a high current surge and 

helps the battery to get charged. The process is called the 

pulse charging process due to this phenomenon where contact 

arch or inductive coils will be used thus defining the type of 

MAC.  

 As the number of electric vehicles will increase, the 

development of AC-DC converters will play a significant role 

in deciding the future of this technology as a good alternative 

rather than the usage of gasoline-powered vehicles which use 

non-renewable resources and also cause harm and pollution 

in the environment.[6]  

4) Auxiliary power unit 

The APC is responsible for powering various electronic 

devices of the vehicle such as brake pumps, windows, locks 

etc. Most of the devices will need 12V DC for working 

whereas some will need 47V DC which can be established by 
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using pulse width modulation full bridge converters. The unit 

is quite reliable in working as it can be used for air cooling 

also.  

5) Power Steering  

High-performance controllers would be needed to make 

power steering feasible in case of electric vehicles. The 

battery reserve should not suffer due to this. VVVF control is 

needed to achieve this. The power steering unit is able to 

assess the load and adjusts the frequency and voltage 

according to that to be able to decrease the power loss. PID 

control is also required to be used during maximum load 

conditions to supply pump pressure lifting.[7] 

6)  Temperature Control 

Air conditioning units and heaters are one of the essential 

elements for almost every vehicle on the streets today. 

Variable temperature seats are also being used in the vehicles 

nowadays and it requires almost 100W for working for a 

single occupant and 1-4kW for one vehicle. 

 VTS is quite energy efficient as compared to the 

existing typical air conditioning systems as it does not affect 

the driving range of the vehicle. The use of no refrigerants is 

also environment-friendly as the system only cools the seats 

instead of the surrounding space which saves energy and the 

temperature is maintained using conduction through the seat 

and convection of air which escapes the surface heat of the 

seat. 

C. Integration with Smart Grid 

Transformation of the power transmission capability for the 

grid will help to minimize energy usage and will help to 

reduce the release of environmental pollutants which will be 

beneficial for mankind as a whole.[8] 

III. ARTIFICIAL INTELLIGENCE IN SMART GRID 

Artificial Intelligence is the most advanced course of study 

these days in the research and development sector of the 

smart grid. The implementation of smart grid on worldwide 

level supply-demand management can be achieved by the use 

of smart energy meters as well as it should also be known that 

which are the paths which provide effective energy transfer 

at an economical cost to the consumer. The adapting nature 

of AI systems helps it to adapt automatically in case of any 

new or unknown situation. The complexity of the possible 

circumstances has increased over the years with the 

introduction of renewable energy systems such as wind and 

solar power into the grid. In order to control such a complex 

grid, automated intelligence is needed at various levels which 

includes a large number of input devices such as sensors, 

transducers and output devices for an example actuator.  

 In addition to this, increased infrastructure, as well 

as an increase in the storage system, requires new 

technologies to change the way the grid is being managed. 

The smart grid is the combination of all these advanced 

technologies into a single grid that is able to provide an 

adequate response in terms of change in the conditions and 

helps to deliver a better quality of power to the consumers. It 

also provides protection against deliberate attacks or 

disruptions. Self-healing is also one of the new concepts in 

the field of artificial intelligence. In the recent scenario, there 

has been a major increase in the consumption of the energy 

by every individual and accordingly, there is an urgent need 

to generate electricity at a large extent.  

 It is important to have distributed intelligence for the 

proper functioning of the smart grid. A large amount of data 

and information involved in the smart grid is one of the 

biggest problems it has to overcome in the coming future. The 

typical meters only involve the information of energy usage 

whereas the new or intelligent meters will gather large 

information such as rise time, settling time, transients etc. and 

it is quite difficult to gather and manage such huge amount. 

The Complex Event Processing (CEP) is having a range of 

sophisticated techniques which helps to handle the complex 

task in an efficient manner. The Supervision, Control and 

Data Acquisition (SCADA) helps to monitor the real-time 

scenario of the grid. 

 Moreover, it is also possible with the help of active 

demand management that the correct amount of power will 

be delivered at the right location. Also, many other factors 

like environmental and the amount of space involved should 

also be taken into consideration while putting these 

technologies in place.  An active network management 

technology also helps to control various characteristics for 

efficient power transfer such as voltage and frequency and is 

also capable of detecting faults and locating the precise 

location of those faults. 

IV. USAGE OF AI IN THE SMART GRID 

A. Addition of new renewable generation component 

The addition of new energy systems has high complexity due 

to the varying and unpredictable nature of renewable energy 

systems which are a little difficult to control. Furthermore, 

distributed generation from these energy sources will again 

raise issues of allocation of power and the stability of the grid. 

The control of parameters such as phase angle, phase voltage, 

and frequency will help to manage this cumbersome system 

and will be one of the major uses of artificial intelligence. 

B. Artificial Neural Network with smart grid 

The neural network is one of the booming research areas in 

artificial intelligence terminology and plays a significant role 

in reducing man labor as well as shortening the desired time 

required for any work. The traditional methods could not 

solve problems such as pattern recognition so easily which 

can be done in an efficient manner with the help of different 

neurons associating themselves to create a large network, 

which is called artificial neural network.  

 The neural networks have many types based upon 

the architecture of their structure. Most of the networks have 

multiple layers in which there is an input layer, output layer 

as well as a hidden layer between these two mentioned layers. 

All these types of networks are either called feedforward or 

back propagation network based upon the flow of signals 

between the layers. Each neuron has its activation function 

which determines whether the neuron is activated or not. All 

the input and the output lines from a neuron have their own 

weight which is multiplied with the incoming or outgoing 

signal to produce the final outcome.[9] 
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C. Big Data Analytics 

Big data helps to classify the smart grid data according to 

value, variety, volume, velocity and veracity which are the 

five major V's in the smart grid. It helps to provide actionable 

information within the required time frame for the action to 

be implemented on the smart grid. The data acquired with the 

help of big data is helpful in future planning, customer 

behavior understanding, preventing frequent occurrence of 

faults as well as enhancing the security of the grid.   

D. Power generation by consumer 

Consumers are entitled to check the electricity pricing at any 

instant during the day so that they are able to plan their power 

usage accordingly. In addition to this, consumers also 

generate their own electricity through the help of renewable 

energy resources which will help to reduce their power 

consumption from the smart grid and provide power to the 

grid in case of surplus energy generation. Proper policies are 

needed to be implemented to bring such consumer 

participation into place. Moreover, the consumer can also 

help to generate electricity with the help of solar energy. 

E. Industry 4.0 

Industry 4.0 helps to create an intelligent manufacturing 

system that helps to proactively manage production lines as 

well as timely decision making and executing those on the 

real-time industrial equipment. The manufacturing is 

recognized as the driving force of an economy, the MSME's 

are taking steps to increase the share of the manufacturing 

sectors from 14 to 15% in the current year to 25% in 2022 

towards the Indian National GDP. This initiative will help the 

manufacturing sector to keep up with the challenges of 

globalization and modernization by providing efficient 

production methods and furthermore, reducing the cost and 

having better space utilization, faster process flows and 

employing techniques such as the Internet of Things (IoT) 

and sensors. The main outcome that Industry 4.0  provides is 

that it helps to control devices with minimalist human 

intervention or support. 

 Intelligent systems are able to gather real-time data 

during manufacturing and are able to then act accordingly. 

Moreover, it helps the system to improve productivity by 

minimizing the breakdown time, energy usage and waste 

produced during the process. The virtual simulation of the 

manufacturing process helps to create virtual information of 

exactly what is happening on the production line. With the 

help of the IoT, the machines, sensors and devices are able to 

interlink with each other in an effective manner. 

Decentralized solutions help to make decisions nearer to the 

point of control rather than one main area where all the 

decisions are made which makes the system more transparent 

and easy to operate. Cloud computing helps to store a large 

amount of data on the cloud itself and is able to overcome all 

the limitations of a standalone system. 

 Autonomous robots are able to replace human labor 

in most of the factories because they are highly efficient and 

can perform customized tasks with greater accuracy. In-fact 

3D printing technology helps to create personalized models 

of different products and can improve on their design easily. 

In general, Industry 4.0 generates more revenue due to the 

refinement of products with very fine detail. IT security is 

also an added advantage for these types of organizations 

which helps them to secure their data through monitoring at 

regular interval. The combination of all these techniques into 

a production environment with interconnected data 

management systems is called a smart factory which is 

primarily one of the components of the Industry 4.0.   

 The implementation arrangement of registration for 

industry 4.0 in MSME has a number of stages. Initially, 

primary site diagnosis is done to ensure that the machines are 

configurable and these are calibrated to make a production 

unit eligible. Only impanel-led vendors can supply 

components of the final product to the industry more 

efficient. The tri-party agreement, digital improvisation plan, 

implementation of this plan and transformation of the unit are 

the final stages of this implementation arrangement. It takes 

around 18 months from the tri-party agreement until the final 

stage of commencement of this project.    

V. BLOCKCHAIN TECHNOLOGY IN SMART GRIDS 

A. Blockchain Technology 

One of the blooming and most discussed technology of the 

latest era is the blockchain technology which is a digital, 

distributed transaction ledger, with identical copies which are 

mostly maintained in a synchronous member of various 

computers. Moreover, there is a link between the blocks and 

their content which are protected by cryptography and 

therefore they are unable to be forged by other users. Once a 

user enters in a blockchain, the information provided by the 

main owner cannot be erased and is stored in the form of the 

blockchain. In addition, the blockchain in a particular has 

many advantages for the decentralized process that requires 

large networks and trust relationships between numerous 

parties involved with sharing of the required information. 

Therefore, blockchain enhances great benefits to the power 

and utility companies. Thus, a blockchain contains an 

accurate, time-stamped and verifiable record of every 

transaction ever made and the network does not need a central 

authority. For an instance, the power exchange or the 

independent system operator (ISO) are required in the power 

pooling of the electricity, therefore after the implementation 

of the blockchain technology in smart grids, one can easily 

eliminate the possibility of a third party intermediate. Hence, 

fair purchasing and selling of electricity can be established in 

the electricity market.  

B. Smart Grid 

With the advancement in technology, one of the major field 

for research areas where blockchain can disrupt the industry 

is smart grids. Earlier, blockchain has been combined with 

one of the developing technologies and revising the 

distributed management of energy[10]. Basically, in order to 

keep track of the quantity of clean energy which is produced, 

the governments around the world have created systems 

based on the tradable certificate but problem is then the way 

we manage these certificates is very poor and it is holding up 

investment in renewable power, says Jesse Morris, an energy 

expert at the Rocky Mountain Institute. A new system based 

on the blockchain is capable of fixing such kind of a problem.  

 In addition, keeping track of the renewable energy 

certificates is one of the dozens of potential applications of 
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blockchain technology that could solve data management 

challenges in the electricity department and can be very much 

beneficial in the field of the smart grids. Moreover, 

blockchain can help us in improving efficiency as in such a 

system, neighbors could easily pool in the energy with each 

other and would not have to purchase electricity from any 

third party which is a far more efficient process than selling 

electrons back to the grid first. Accordingly, the security of 

the smart grid is very critical and needs a considerable 

attraction for the researchers in order to improve the security 

standards of the interconnectivity, data exchanges, and the 

permission control.  

 In fact, the smart grid functions mostly on 

automation and remote access and therefore, these factors 

majorly bring concern regarding their security issues. In the 

smart grid, one has to be careful with two important and most 

necessary security measures: Authentication and 

Authorization. 

 Authentication: In order to verify that someone 

“entering” the smart grid technology is who they say they 

are, which means that the identity if the person should be 

checked first, perhaps to avoid any forge in the smart 

grid. 

 Authorization: In order to verify that someone who so 

ever enters the grid has the authority to do what they plan 

to do. 

C. Role in solar energy 

Whenever a renewable plant generates a unit of electricity, a 

meter is designed which helps us to split out the input and the 

output data in a spreadsheet. Further, this spreadsheet is sent 

to register a provider, where the data gets entered into a new 

system and a certificate is later created. Then, there is usually 

the second set of intermediaries’ broker’s deals with the 

buyers and sellers of these certificates and yet another party 

verifies the certificates after they are purchased. 

 There are numerous factors which contribute to the 

boom in the energy in renewable production, however, these 

generally include generation costs and new investors. 

Initially, to begin within the year 2014, SolarCoin was 

launched by one of the start-ups. The idea behind SolarCoin 

is to be a reward program for solar energy electricity 

generation. One SolarCoin was equal to one Megawatt-hour 

of solar energy production. SolarCoin is specifically targeted 

at individual households who install solar panels on their 

roofs and commercial solar electricity producers. SolarCoin 

aims to provide the incentivization which is missing to 

produce more solar electricity globally[11]. Installing a solar 

panel can be costly and this is how SolarCoin helped the 

buyers to reduce the payback time for such an activity. 

Moreover, SolarCoin has become an accepted and respected 

name in the electricity industry, helping to create jobs in the 

sector. However, since many countries reduce their subsidies 

for solar power, solar energy has lost its popularity a little and 

SolarCoin had supported transactions over $2.1 million and 

was amongst the top 50 cryptocurrencies. 

 One of another relation of blockchain with solar 

energy is the Sun Exchange, which works on the concept 

“solar-powered money” and is not a peer-to-peer solar energy 

trading platform. In this case, the energy is not traded but 

instead crowdfunds solar projects around the globe. Through 

Sun Exchange one can purchase solar cells that one can 

allocate to the project of their own choice. In addition, later-

on Conjule supports peer-to-peer trading of solar energy 

between rooftop PV owners, and also between corporate 

buyers and interested public sector members. Conjule is also 

developing a prototype for other types of renewable energy, 

including wind but currently, their main target is on the 

blockchain solar energy. 

 Then there is another New-York based LO3 energy, 

a blockchain solar energy start-up with a lofty goal. They aim 

to revolutionize how energy is generated, stored, traded and 

consumed at local levels through the blockchain technology. 

The major assistance for LO3 Energy is from Siemens which 

helps in designing and building micro-grids through 

blockchain that allow for local energy trading. Their pilot 

micro-grid system can operate in a standalone fashion as well 

which means that in the event of any climatic disaster, people 

can still receive power. Lastly, the latest advancement in this 

field is the WePower which is an important blockchain based 

green energy trading platform. WePower works with the 

blockchain solar energy systems and other forms of the 

renewable-based energy systems as well.  

 One of the key points related to solving the smart 

grid and renewable potential is: 

1) Trust on the customer:  

Initially, the major advantage of the blockchain technology is 

that it eliminates the requirement of the intermediaries and 

further establishes a direct transaction between the 

organizations. Moreover, it builds a distributed system which 

can be trusted completely by the individual group of 

participants. 

2) The overhead IT infrastructure:  

Nowadays, various systems have variable copies of similar 

data, therefore, an appropriate amount of effort is consumed 

to ensure the reconciliation and the integration in the IT 

industry. The major significance of such kind of solution 

helps to hold the potential in order to reduce the overhead IT 

infrastructure. 

3) Role in micro-grids:  

There are many distributed systems for an instance, micro-

grids which function individually from a centralized smart 

grid. We also know that the scale of the operations related to 

micro-grid is very much limited, therefore the blockchain 

technology is increasing in such a manner to later manage the 

transactions taking place in a micro-grid. Moreover, we have 

examples such as LO3 Energy which has previously enabled 

the Brooklyn Microgrid in order to manage the internal 

energy transactions with the help of blockchain technology. 

4) Security of the data:  

The blockchain technology plays a vital role to secure the 

information stored in it and is only accessible to the 

authorized customer. Moreover, the blockchain also ensures 

that the security for the transactions as compared to the 

historical IT security systems for example encryption, 

firewalls, packet filters, and intrusion detection. 

5) Challenges related to business implementation:  

With the blockchain technology enhancing nowadays, it can 

help to enable another level of the integrated business 

industry. For an instance, a meter-to-cash concept can be 

easily ensured in a metering solution related to blockchain 

without the involvement of the third party. 
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6) Settlement of Grid: 

Before discussing the settlement of the grid, the Independent 

power producer (IPP) settlements play a critical role in which 

an Austrian utility Wien is taking part in a blockchain trial 

particularly focusing trading of energy between two various 

utilities. In addition, the IIP, as well as the micro-grid both, 

link to form a small number of participants. Furthermore, a 

grid settlement and wholesale marketing involve a large 

number of nodes. Moreover, the processes should strictly 

meet the industry terms and regulations which results in the 

use of blockchain technology in more scalable and regulatory 

compliance in order to support such processes.  

7) P2P Energy Transaction: 

The earlier way of energy trading used to take place with the 

help of a centralized organization. However, due to an 

increase in the number of customers, the Energy Internet is 

becoming complex day by day. In order to manage the data, 

the blockchain technology was introduced into energy trading 

which could overcome problems related to distrust of the 

trading unit, high operating costs, and poor information 

security. In addition, the blockchain-based P2P energy 

trading system is efficient, has lower operating cost and 

establishes a trust relationship for the users of the Energy 

Internet[12]. 
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