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Blockchain Distributed Ledger Technology (DLT)

Data Properties & Benefits
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IEEE Blockchain in Energy Standards, P2418.5

v' P2418.5 is primarily a DLT standard. Blockchain is used because is the
most popular use of DLT, but other DLTs shall be considered.

v' P2418.5 is an Energy standard and shall cover all related power and
energy grid definitions.
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Blockchain in Transactive Energy
The Missing Component

Transactive DLT-Agents and TMP

Energy (TE)

l Trusted
l y Decentraized BCT

Market Measurement / AUtomatlon EnVi rOnment Blockchain Transactive Energy
Mechanism Analitcs
- physical - metering - - agent controllers Blockchain DLT
- economics - energy forecastlng (miSSing piece)

DLT-TES is built upon existing TE system, adding another layer of
trustability, traceability and transparency

The Blockchain Transactive Energy (BCTE) is a new layer that adds trustability,

traceability, and transparency to the existing TE layer . This layer was missing!
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Blockchain Transactive Energy Definition

BCTE is an |[EEE framework used for the design,
and implementation of

BCTE - Blockchain
_ Transactive Energy

Blockchain/DLT focal area

It is composed of a modular architecture that
interfaces with existing distribution energy
systems and intersects with other existing
technologies components.

Areas of standardization

Data formats
Consensus algorithms
Governance models

. .BCTE
Cybersecu rlty I 5 iockchain Transactive Energy
Smart contracts framework

Interoperability
ﬁ?&%ﬁi?ﬁ‘.‘ﬁe

Transactive
Energy (TE)

Power Energy
Systems (PES)

Others Topics:
data formats,

cybersecurity,
privacy, performance,
interoperability, etc




IEEE-CIGRE 2020, 2021, 2022
IEEE PES 2019, 2020,2021

IEEE Blockchain Transactive Energy (BCTE) Initiative

IEEE-Ethereum Hackathon

Blockchain Transactive Energy IEEE Blockchain Energy Workshop, 2022
2020

2021-2022 ‘

IEEE BCTE BCTE Architecture BCTE Events, P2418 5
Position Paper Framework Standards, etc. BCTE

BCTE TASK FORCE MEETINC

IEEE P2418.5 standards

»

BCTE Field Demonstration
d 18x US10K Global Awards

for BCTE project
demonstration in 2021-2022

utilities, ISOs, service-providers,
FUTUREDIRECTIONS start-ups, etc.

participating partners
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EE Blockchain in Energy Standards, P2418.5

IEEE SA

STANDARDS
ASSOCIATION

ST

IEEE BLOCKCHAIN IN ENERGY WG
STANDARDS P2418.5

Claudio Lima, Ph.D.
|IEEE P2418.5 Blockchain Energy WG Standards, Chair

Blockchain Engineering Council, BEC, Co-Founder
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IEEE P2418.5 DLT for Energy Use Cases

Supply and Demand

IEEE SA

STANDARDS
ASSOCIATION

" Switching Suppliers

Decommissioning E’ Certifications
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High Level Blockchain Transactive Energy Framework

Bi-lateral BCTE Transaction Market-Based BCTE Transaction
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Tiers of Transactive Energy Blockchain/DLT Governance
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peers govern & participate in the blockchain DLT platform/ consortium

Utilities can benefit from implementing Blockchain/DLT in tiers 1 and 2
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IEEE Blockchain Transactive Energy Framework

Grid Management & Operation

A P Blockchain Transactive Energy

DSO, Microgrid, Service Provider 4 c
oracie Distribution Grid
Management
A
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| DLT transaction Level #3

Blockchain DLT Platform (on-chain)

DLT transaction Level #2 e > GtWYI hub Level 2 — gateway/hub
« g TE_BC (collector node)
A A
v v
DLT transaction Level #1 User TE-BC User TE-BC Level 1 — end user devices
> < > (e.g., meter, inverter, PLC, etc)
< node node
—y a% Customer Premises
<«—— DLT data flow
Blockchain Transactive Energy smart energy D » Comm & Ctrl data flow
contract (SEC) < » Other data flow

<+«——— Energy flow
BCTE Architecture v. 1.8, April 21st, 2022
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IEEE BCTE Framework with Electric Vehicle
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IEEE Blockchain Transactive Energy Framework
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[ attend.ieee.org & ©

IEEE.org | IEEE Xplore Digital Library | IEEE Standards | IEEE Spectrum | More Sites

Thank You:! ”

2  IEEE Blockchain-Enabled Transactive <IEEE
Energy (BCTE)

Claudio Lima
clima@blockchain-eng.or

Search IEEE Blockchain-Enabled Transactive Energy (BCTE) Search
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IEEE Blockchain Transactive Energy (BCTE)
Position Paper

A Bridge to a Democratized
Energy Marketplace

Paper avallable at no cost + Download today
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IEEE Blockchain enabled Transactive Energy Important Dates

We have created and released a comprehensive Position Paper to serve as a catalyst for NEW EVENTS COMING SOON!
advancing the work on this BCTE initiative

S C ‘ \ N M E The work that |s_ now ad_vancmg ideas from this paper falls into three distinct but coordinated o NEW! Phase 2 Demonstration
workgroups, which are listed below:

Funding Opportunity | Submit
Show entries Search: Proposal by June 1st, 2022
o Learn More Here

K oD N K G o U R O o P TG ot PG oals $ OTHER %
No. Name Chair
o RECENT CONFERENCE EVENTS: 25-29
1 Architecture Claudio Lima Formally establish Architecture July 2021 | IEEE PES General
Development Workgroup #1 Meeting
e Framing presentation »
developed A BCTE Workshop

e Create reference framework for
currently deployed energy

blockchain architectures. e
o Identify current standards and Wednesday, July 28th, 2021 | 1:00 PM -
6:00 PM

https://attend.ieee.org/bcte/ T
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About the Speaker

Claudio Lima, Ph.D.

* Executive and thought leader in advanced blockchain, 10T, and Al technologies
» Expertise in energy (utilities, oil, and gas), smart city, and telecom/IT digital transformation
» Distinguished Member of Technical Staff at Sprint Advanced Technology Labs in Silicon Valley,
California.
* Co-founder of the Blockchain Engineering Council (BEC)
* Chair of IEEE Blockchain Transactive Energy (BCTE) Initiative
* Chair of the IEEE Blockchain Standards
* Chair IEEE P2418.5 Blockchain Energy WG
* Vice Chair IEEE P2418.1 Blockchain loT WG
 Member ISO DLT for Power Standards
* PhD in Electronic Engineering, University of Kent (UK) (1995).

clima@blockchain-eng.org
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