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Distributed ledgers in the energy transition

A Decarbonisatiorcauses distribution and intermittency leading to:
i Ya-tzBIRN & Sy S NH é-diraciichal flews atitte grid edgeirequiring local
demandsupply matching of large numbers of small energy flows.
A Digitialisationenables:
I Control of distributed, intermittent supply and demand assets at the grid edge

I Integration of information from energy data across multiple vectors and with non
energy data

I Markets for value aggregation for energy and remergy systems
A Markets require:

I Regulation creating value aligned with social goods

I Transaction costinimisationminimisingtrade friction
A Distributed ledgers enable:

I Economic value by transaction costimisationthrough automation and
disintermediation

i {20A1ft @lFrtdzS oeé FFtAIYYSYyld sAGK O2ftftl 62N
I Democratisatiorby (potentially) vesting power in local actors and cooperatives
E i Differentiation and valuation of monetary and nomonetary social values
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Distributed ledgers: Characteristics

Trust Immutability

Shift from trust in actors to Allows:

trust in system. Allows: A Guarantees of origin

A Trading between unknown A Evidence and
parties authentication

A Trading between parties of T
unequal knowledge/power &
A Transparency

Resilience |. Digital scarcity
Because: Allows:
A Trading in a zeresum

A Distributed control

A Avoids central point of failure pooled resource systems

like money and energy
A Creating value for non
E monetized social goods
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Global shift in investment type
A Start zoﬁand location of energy DLTs

I America leading: ~20 companies worth ~$100M

i Europe second: ~15 companies worth ~$20M
AI1CO financing peaked in Q4 2017

A Mid 2018
I Europe leading: ~75 companies
worth ~$750M

I East Asia second: ~25 companies
work ~$250M

I America third: ~40 companies
worth ~$150M

A Shift from 1CO to VC financing

Ref: World Energy Council 3
OHAMY UL W2 2NIR
Brief: Blockchain: Evolution ol

throughout 2018. RevolutionFigure B:
Different types of use cases
B Flexible Trading Platforms u pP2p Emission Trading Systems
E-Mobility m Traceability ®m Project Financing

Bitcoin Mining
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Blockchain in the Energy Sector - Future Outlook

Regulatory enablers

Decarbonisation,
decentralisation and

Predictable Transformative democratisation of the energy
. . - . market with a fully transactive
uses mainly for business process Disru ptIO n Disru ptl on grid enabled by a fully digitised
optimisation and emission infrastructure. Broad DER’s and
trading system registries. ETS AND BUSINESS P2P prosumers’ participation
P2MARKET
PROCESS

TRANSACTIVE
OPTIMISATION ENERGY

Limited degree of customer
participation in the energy
transition due to lack of
attractive products. Blockchain

Customer/prosumer
centricity &
Techno-optimism

Lack of customer
engagement &
Techno-pessimism

Trad Itlonal Niche sectors use Blockchain to
Lack of trust in the technology Energy dominate key segments of the
and customer engagement, and energy value chain. P2P trading
regulatory constraints pose Ma rkets on a regional and small scale
hurdles to Blockchain within specific geographies and

penetration into the energy VERTICALLY regulatory framework.

market. Centralised data storage
and business models prevail. INTEGRATED
UTILITIES

wSTY 22NIR 9ySNHe /2dzy OAf ouHnmyO W2 2NI R 9Fig8dNHERBlockchaia Enddted Scenard S
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PeeFrto-peer in a picture

Imbalancesocialised O
by supplier/aggregator @

Smart contracts +oTcontrol
desynchronisationf heavy loads

Mixed use developments
diversify load profiles

DLT + smart contracts g
transaction layer for
balancing & settlement

Local DNO transmits
power between peers

Balance group size &
diversity promotes
load smoothing

Prosumers supply pee||
to-peer market

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

Storage buffers variationg
between scheduled and
realiseddemand.

DSR fromoTadjusts load
shape to balance schedule

| Peerto-peer balancegroup boundary
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Electron <lectron.org.uk>

A Currently, bilateral trading in the DSR market precludes A This then:
value aggregation across multiple beneficiaries. . '

Electron are looking to release value through

I creates fair and transparent DSR value allocation;

collaborative trading of DSR as a Airal good. i facilitates trades that wouldn't otherwise happen;
They disaggregate the components of DSR into its non I Enco.urages greater liquidity and participation in
rival elements, and allow companies to price them DSR; o _
individually. I generates significant cost savings;

A They then usélockchairto record all the trading _ I leads to better investment decisions; and
commitments from the industry and enforce the trading i lowers carbon emissions across the energy
protocols of the platform. industry.

DSR Controller

| 1 I

Transmission

Distribution 1.1

Trading

Product



http://www.electron.org.uk/
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Reqgulatory challenges

Licence > < . W . - -
Centralised generation J, N
Codes and standards—— == v 3 &

Fy

>

{

Low Carbon ‘

\ Contracts Company
Electncny Settlements
EMR Delivery Body Company
Code

S()bb
National Grid

European Union
BSUOS

Ccusc

equlat O ///
y /
Treasury iic:expand / s - . k . Grid
‘ - / ( o \
DECC / | GB System operator
Other Government departments Generation /

[Commmee on Climate Change

.
\
.

House of Commons
Energy and Climate Change Committee

Parliament

N ok el o N T od

Transmission owners

A Yy ¥
Decentralised generation
/

/
Grid Code /

///
/
/

Distribution network operators @

7
DCUSA

wSTY { I yRe& ReSKapingl St dmeI TGN : gdbﬂl‘éKO wp-
content/upIoads/2017/10/ChaIIenglngjeas single.pdf, Flgure - The institutions and legal, technical and regulatory
rules that govern the electricity industry (after Bridget Woodmé&ixeter Energy Policy Group)



UCL CENTRE FOR

_—————— o)
UCL Energy Institute D BLOCKCHAIN TECHNOLOGIES

Draft EU Renewable Energy Directive
(2016/0382(COD))

A Establishmenbf Rights

Rightto selfconsumptionand sell energyW A vy O fthdaBghpetr-
to-peer trading I NNJ y 3 Swittyt addifichal charges(Article
21)

Thisextendsto energycommunities(Article 22)

Proportionate costs chargedto renewable seltconsumersfor grid
managemeni{Article21)

Consumerscan jointly engagein selfconsumptionand form one
entity (Article21)

A CurrentStatus
I Agreement reached on 14 June Awaiting formal approval by

EuropearParliamentand Council
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Counclil of European Energy Regulators
Reqgulatory Principles for P2P and CSC

Key Principles:

A Incorporate selgeneration into network planning.

A Consumers as prosumers may entail additional responsibilities.
A Tariffs should be coseflective.

A Avoid perverse incentives. Consumers who rely exclusively on the
network should not be unduly disadvantaged compared to
prosumers.

A No crosssubsidisation.
A Access flexibility mechanisms on a level playing field.
A Adequate metering for prosumers.

A Avoid net metering of sefjeneration as it implies that system
storage capacity is available for free.
I Ref. CEER Position Paper on Renewabléssaktration (C1&DES5-03)

[l
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CommUNITYroject

Ofgem Supported through round 1 regulatory sandbox

J
o -
ELE(e]{ ")
: €DF
Project selected as a ENERGY
part of the Ofgem Project Lead
Sandbox initiative EDF Energy R&D UK
UGLENERGY <« REPOWERING =1 = " L @
m INSTITUTE  * LONDON :L :CTR N e‘D‘\F paSS|VSYSTEMS
ENERGY
Social and behaviour Social enterprise (nen  P2P Software P2Ptrading algorithms System integration
aspects profit) providingthe platform EDF Energy R&D UK PassivSystems
University College pilot sites Electron Metering, billing and
London Repowering London commercial arrangement
EDF Energy
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CommUNITY, Reqgulatory Issues

Some reqgulatory issues related to the CommUNITY trial include:

f Informed choice principle : How to compute the estimated annual
cost? How to compute the relevant alternative cheapest tariff?

f Tariffs : single tariff supply contract including CommUNITY rebate or
separate contracts?

Other issues related to different delivery options may include:

IIIIII !;::>
Supplier
license

wRecording wMultiple-supplier wBalancing wTlime of use wLocal settlement
wMeter ownership billing Settlement Code tariffs for individual
wRegistering and wAccounting for (BSC) wNetwork charges consumers

maintenance of selfconsumption wDistribution code wPolicy charges

metering asset wGrid code
wMeter resolution wSmart energy

code
wMaster

registration
agreement (MRA)



