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A Hybrid Blockchain Consensus Algorithm Using Locational Marginal Pricing for Energy Applications






ABSTRACT
Blockchain technology has recently witnessed a rapid proliferation across multiple industries and has the potential to evolve as a popular energy transaction platform for grid operators and general users. The current proof-of-work consensus algorithm used by many blockchain protocols suffer from vulnerabilities such as the majority attacks problem and strip mining. The algorithm often requires specialized application-specific hardware and involves energy-intensive computation, making it an unlikely candidate for power grid applications. On the other hand, the proof-of-stake consensus algorithm is susceptible to the well-known nothing-at-stake vulnerability issue, making it equally unlikely to be used in large-scale secured energy transactions. An energy-efficient locational marginal pricing-based hybrid proof-of-work, proof-of-stake consensus algorithm is proposed to mitigate such risks. The hybrid consensus algorithm uses an optimized market-based energy pricing model to select the mining and forging nodes. A detailed framework of the hybrid consensus algorithm is provided, along with an overview of its potential application to record large volumes of energy transactions and execute obligatory smart-contract agreements.


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Consensus process, where an existing stake in the distributed ledger system (e.g., the amount of that currency that you hold) is used to reach consensus.
· Special transaction nodes that aggregate the outgoing transactions in the single block and are responsible for the validation process. 
· They compete amongst each other to solve the cryptographic problem and gain the right to add the formatted block in the existing ledger of blockchain transactions.
· Validator nodes are known as miners and play the most important role in the whole blockchain process: they compete one another to solve the cryptographic problem and gain the right to add the formatted block in the existing ledger of blockchain transactions. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The problem of congestion of the transmission network is considered as one of the most important issues in the discussion of the full implementation of the restructuring of power systems.
· The problem of transmission network conjunction has always been one of the serious obstacles against the full implementation of the restructuring of power systems, the correct and free communication of the producers and consumers, and the main challenge of independent system operation. 
· To solve the DC optimal power flow (DCOPF) problem, equations have been used in the generalized algebra modeling system (GAMS) program.
· The optimization of this issue is the amount of production of each generator (G) and the local limit price in all network buses. 
2.2. PROPOSED SYSTEM 
· The consensus mechanism on the other hand, is a process by which, nodes in a distributed network agree on proposed transactions.
· We propose a two-phase algorithm minimizing the cost of generation and thermal losses by rescheduling users’ shapeable loads and DERs ahead of time.
· When someone wants to add a record to a blockchain, also called a transaction or an entry, users in the network who have validation control verify the proposed transaction.
· Several approaches are proposed to enhance the speed and scalability of the blockchain process like shading, sidechains, utilization of payment channels and parallel processing. 
· This method is also proposed to minimize the energy wastage during the blockchain process.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In, a blockchain with seven components based on MG energy market was offered and a smart contract was used to make a high-performance information system on the basis of the blockchain strategy.
· The Data Layer contains data perceived through large-scale sensors such as product type and product quantity, device performance status, and other data of several parameters.
· The outcomes of simulation on a trial system confirmed the great effectiveness and performance of the considered policy frame, particularly in the presence of a cyber-attack where the information is not available for outside unwarranted parts of the system. 
· Blockchain can also be used to improve social welfare and provide sustainable energy for consumers. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Bitcoin: A Peer-to-Peer Electronic Cash System
	Nakamoto, S. 
	The network timestamps transactions by hashing them into an ongoing chain of hash-based proof-of-work, forming a record that cannot be changed without redoing the proof-of-work. 

	Energy management of wind-PV-storage-grid based large electricity consumer using robust optimization technique
	Yu, D.; Zhang, T.; He, G.; Nojavan, S.; Jermsittiparsert, K.; Ghadimi, N. 
	Large electricity consumers (LEC) can purchase energy from various energy resources such as bilateral contracts, pool market, micro-turbines, battery storage systems, wind turbines, photovoltaic panels (PV).

	Establishing a Secure, Transparent, and Autonomous Blockchain of Custody for Renewable Energy Credits and Carbon Credits
	Ashley, M.J.; Johnson, M.S. 
	To facilitate the widespread adoption of clean energy, we must devise practical economic incentives to deploy clean energy assets while reducing barriers to access that clean energy. 

	Cyber-physical attacks and defences in the smart grid: A survey
	He, H.; Yan, J. 
	This paper provides a comprehensive and systematic review of the critical attack threats and defence strategies in the smart grid.






2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   

2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard


2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005














CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
    DG resources have been applied to reduce LMPs and maximize the  social welfare of the network to reach ISO’s main objectives. It has been shown that by applying DGs in power grids and stabilizing the LMP of the busbars, the congestion was managed and the production of more expensive units was minimized. Additionally, the social welfare of the network was maximized for the seasons under contract with DG. The blockchain technology has been used to secure messages and exchanged data between ISO and underoperating agents. The results demonstrated that ISO can modify its polices and use the potential and benefits of DGSs to increase social welfare and reduce line density by concluding contracts in accordance with the production values given. In addition to the cyber security reinforcement, the considered policy sample is decentralized, transparent, and secured, and is able to decrease the risks to the network, remove the financial spoof, and reduce the whole cost of operation. The outcomes of simulation on a trial system confirmed the great effectiveness and performance of the considered policy frame, particularly in the presence of a cyber-attack where the information is not available for outside unwarranted parts of the system. This is chiefly because the HAs are altered in any repeat. 
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