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Blockchain

Blockchain is a decentralized database that keeps a
transparent and permanent record of transactions.

Blockchain 1s an emerging technology for
distributed computing and decentralized
data sharing among network nodes.

Key features

" Decentralized technology
" Lack of trust

" Immutability

" Enhanced security



Traditional central trusted authority

Trusted Central authority

. : :
The center has access to and control Very high working load to the center

of users’ data, e.g., Visa, Mastercard, ®  The central tends to become the single failure
PayPal, banks, and Amazon. point of failure in the case of cyber attacks.



Blockchain concept

No central data.
Each node has all data

Blockchain is a globally maintained
and shared distributed database.
All nodes have the same database
There is no central organization to
manage the database.

®  Blockchain records the transactions

permanently.
" The data can only be added and searched

but cannot be deleted or modified.



Blockchain applications in general

Logistics management
and supply chain auditing

Blockchain Ushering in Sharing
in healthcare Economy 2.0
Gold/silver bullion Role in smart
agriculture

trading
Online voting

Data handling

 Electricity trading

[ Blockchain for loT

Real estate
management

Managing intellectual
property rights

User identification,

Establishment of decentralized
authentication and security

social networks
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Sweden officially uses Blockchain
to register land and properties
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The paradigm shift from centralized to decentralized operations
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Future power grid:
network of microgrids



Energy sharing: The concept of prosumers

CONSUMER 4 PROSUMER

® Consumer: a house only uses electricity from power grid

® Prosumer: recently, we have renewable energy in our home, consumers are not just customer anymore. A
prosumer refers to a house that can both produce and consume energy

® Energy sharing is closely related to the concept prosumer



Decentralized energy trading

Common feature

" No need of a third-party utility
participating for energy exchange
among houses or electric vehicles

" Low cost, flexible, new business models

. everyone can contribute/share power

Challenge
Need a method to ensure secure energy
trading among untrusted houses or EVs

Blockchain as a distributed ledger to store the data
about local energy transactions is a promising approach



Blockchain can play a crucial role in transforming the energy market
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Current energy market
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Energy consumers and energy producers trade energy
directly with each other without a third party



Blockchain can facilitate the transition of the smart energy systems
to a distributed paradigm

l Pre-Blockchain | VT Three conditions to use Blockchain

°distributed environment
*nodes do not trust each other
*nodes perform transactions

Role of Blockchain

To record transactions permanently

Centralized Distributed ledger and update securely among
ledger with with untrusted nodes
centralized decentralized
verification and verification and
computation computation

Energy Trading



Major economies in the world view blockchain as a promising

technology for the energy sector

Mitsubishi Electric and Tokyo Tech o
Develop Blockchain Technology to
Optimize P2P Energy Trading

nts and expanded use of surplus electricity from

Apan

Published: January 19, 2021
A Tokyo Tech research team led by Specially Appointed Professor Takuya Oda of the Institute of Innovative

For more flexible trading envir
renewable energy
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Research and Professor Keisuke Tanaka of the School of Computing, in collaboration with Mitsubishi Electric
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Siemens Partners With LO3 Building
Blockchain Microgrids

The largegfengin cor i
an ener oo fte p

has recently

to create blockchain

microgrids. The blockchain protocol aims to enable energy trades facilitated by a

distributed ledger platform.

Perth Startup Set to Begin Trials of P2P
Energy Trading on the Blockchain
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A Majority of the German Energy Industry
is Interested in Blockchain Tech
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Energy Communities and Local Trading: The Brooklyn Microgrid

Decentralized (P2P) energy trade



Energy Communities and Local Trading: Norway’s first pilot microgrid in Hvaler
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Energy P2P Sharing among Electric Vehicles (EVs)

Energy Charging
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Consortium blockchain for secure energy P2P transaction
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® Community central nodes audit the 9 [

transactions and record them into the shared \ ----------------------- \,,
ledger, i.e., blockchain
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establish the distributed shared ledger

Kang, et. Al, “Enabling Localized Peer-to-Peer Electricity Trading among Electric Vehicles with Consortium
Blockchains,” IEEE Transactions on Industrial Informatics, Vol.13, Issue 6, pp. 3154-3164, Dec. 2017



Thank you!

Questions?

https://folk.universitetetioslo.no/sabita/
Email: sabita@ifi.uio.no



