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ENERGY TRANSITION CHALLENGES

Wholesale
Market

High costs

Provider Lock-in
Lack of visibility/trazability
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Blockchain for Smart Grid

Design and implementation of local
energy markets
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BLOCKCHAIN FOR DEMAND SIDE MANAGEMENT

= Smart Home devices orchestration » Local renewable energy markets

VUl Local energy transactive platform Aggregater
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BLOCKCHAIN-BASED TRANSACTIVE PLATFORM

Functional architecture Blockchain-based Market Implementation
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Manager Match
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Local Energy
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Platform

Trading
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BLOCKCHAIN LOCAL ENERGY MARKET
UNIQUE DESIGN FEATURES

it s“';:f,fﬁ]g ;‘2:':1::3'“ o Ex-ante trading with incentives

Local onnamch Real-time = Imact on the electricity distribution grid

o Voltage Unbalance Issues
o Forecast uncertainty

* No Cryptocurrency - No ICO
o Token minted in verified DR events
o Token exchanged at fixed rate by utilities

= Market design
o Strategy proof — Simple bidding strategies
o Weakly budget-balanced
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BLOCKCHAIN TECHNOLOGY FOR
DISTRIBUTION GRID ENERGY MANAGEMENT

Energy management architecture
Local Dynamic Real-time —
energy Phase | adjustment » Building blocks of a general loT-based
markets | switching mechanism :
architecture

» Virtual Distribution Grid concept

» Local Blockchain transactive platform

Energy services / control mechanisms

» Market for balancing renewable energy
locally

» Dynamic phase switching for network
balancing

» Real-time control to cope with
forecast errors
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SMART CONTRACT DEVELOPMENT LEARNINGS

= Limited resources and features
o Example: Sort

* Inmutability
oSmart Contract update

= Autonomous and trustless?
oNo cron function

= Code maturity
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Blockchain for Smart Grid
Beyond P2P markets
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BUSINESS DEVELOPMENT EXPERIENCE

ss Development Ex erie“r;ce
(Business Develop p SUTS (crav |

Business opportunities of Blockchain in Smart Grids 5 i-ﬁsﬁ*l




GLASSFROG ENERGY

EMPOWERING THE CONSUMER TO DRIVE THE
TRANSITION TOWARDS A GREENER AND
TRANSPARENT ENERGY SUPPLY CHAIN

Emmanuel Crown José Luis Horta Varinder Sain
World Bank SimpleTech Intel
2"d price at Accenture’s Hack for the earth during the Hyperledger Global Forum 2018
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Blockchain for Smart Grid
Commercial solutions
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END-TO-END TRACKING OF ELECTRICITY FLOWS
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» Track source and wholesale transfers of energy
with tokens

5000 NET

5,000 GET
5,000 NET

10,000 GET

= Enable differenciated retailer energy services

500 GET 500 GET! 400 GET 100 NET

P Tax Breaks 1000 Green Tokens

=

] = = .
= oy = Enable governments to incentivize renewable
111111 A energies and track carbon reductions

Government Blockchain for Smart Grid | Blockchain Day @LINCS | 12/06/2019 | 13



BLOCKCHAIN
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Power Ledger & Clean Energy Blockchain
Network Partner With Northwestern
University For First Commercial
Deployment In United States

Greenwood Solutions and Power Ledger
Partner For First Commercial Deployment
Of Power Ledger Platform In Melbourne,
Australia
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SUMMARY

= We presented the design and implementaion of blockchain-based local
energy markets

= Our early contributions are still very relevant thanks to its design features
» Blockchain for smart grids is a lot more than P2P energy trading

= Despite tecnological and regulatory challenges the energy industry has
started adopting the technology

Contact: horta@telecom-paristech.fr
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