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dcbel Home energy is facing an exponential disruption with EV

Convergence of technology '
Home + Mobility

Current Home Solar installations

New EV by 2030in Europe . e o a F = 7M} 10% of European Homes
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i "l i En 4 New solar rooftop and EPBD objectives targetting
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EV charging at Home S K 40M, 50% of European Homes
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88 A)’ 29 M home chargers in Europe Grid flexibility required to reach 2050 targets

by 2030 X4

Extra energy flowing through European homes worth Home Flexibility potential moving from
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o< New Prosumer Digital Twin needs
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How to mitigate my energy bill increase ? What is my impact to Climate Change ? How
How to take advantage of energy sharing ? am | doing versus my community ?

How fo best use my energy data ? How to How to size my PV installation and best
further monetise my flexibility with Services monetize my PV surplus ?

Providers ?
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Tebel  New BYODER approach and data exchange requirements

Controllable Demand Residential solar self
Side Flexibility

Storage devices & V2X .
consumption

test Home
the Block

All of them digitally connected, some
embedding edge computing & virtual
submetering
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3@— Anticipating future Flexibility market designs

1. Integrate wholesale and retail market, automate flexible residential DER implicit participation, foster
energy data exchanges from Dedicated Measurement Device

Wholesale Market Multiple Intraday
API Play

Industrial
DSR

Aggregators Markets

é!:-;o

Customers -

Retail Market

i

Capacity Vi@
Mechanisms kg @
~ (if present)

Residential
DSR SME DSR

Congestion
Mgmt / & System

Redispatch services

1. Flat tariffs on home base consumption combined with dynamic

+ Future local DSO

Flexibility
2. PV Self consumption with dynamic export tariffs Markets

tariffs on flexible DERs
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abel  New digital flexibility market interactions

Self-generation, Free choice/change of supplier and Flexibility Service Providers
storage, flexibility per DER
provision

BB 50

Digital twin based price benchmarks

Consent based interoperable data exchanges

Near real-time baseline nominations for non time dependant
DERs

Smart

Consumption Harmonised flexibility data spaces for all mass produced DERs

C.D Real-time data streaming for DER telemetry and observability

SMART APPS l-l

Enable peer to peer exchanges for energy sharing
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get Flexibility markets for residential DERs

Operational

Short term

Long term
(M-1 onwards)

(<D-1)

(D-1 to M-1)

Adequacy

Day Ahead &
Intraday
Markets

>

[ Inertia/Damping of power ]
<

Frequency Containment
Reserves (FCR)

Fast Frequency Reserves (FCR)

Corrective Active Power
Management for CM

automatic Fi
Restoration Reserve (aFRR)

]
[ i

Replacement Reserves (RR)

Ramping products

Capacity remuneration

Predictive Active Power
Management for CM

1

Predictive Active Power
Management for CM

Corrective Active Power
Management for VC

Corrective Reactive Power
Management for VC

Predictive Active Power
Management for VC

"

Predictive Reactive Power

Predictive Active Power
Management for VC

Predictive Reactive Power

Predictive Active Power
Management for VC

Predictive Reactive Power
Management for VC

Figure 3-1 - System services identified in OneNet
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Opportunity to automate

/'

elering

TSO/DSO Flexibility Needs and A
Network Constraints o
(e.g. congestion management)

Trading & Market Clearing
f harmonised products

AR rmoms e () €ST CE

( TSO-DSO Coordinated

Market for Flexibility Optimal Market Clearing

[

Results

Flexibility Service Providers
(flexibility bids and offers)

Procurement

|

(purchased bids, prices,
updated network state...)
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NRT-P-E

Simulated
Flexibility
Service
Provider
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Multipurpose global optimization:

¥ Jointly meeting flexibility needs of all SOs
= Maximize procurement efficiency
*  Value stacking
= Adequate FSP remuneration

Manually Activated Reserves Initiative

DER end to end market participation

Smart
Heating

=S

Smart
Charging

5 Mee(ing bltis"techm:.al reqlflre.menrs LN}
Meeting grids’ operational limits o 1 !cm‘_h[mw
a Flexibility Product & Grid
Prequalification
DER Self Nomination & |_§.
Flexibility Bidding
DER automated Activation
DER Flexibility & Imbalance

Settlements

Long-term

Long-Term Market

Day Ahead

Intraday

Near-Real-Time

ST-TD-P-A market
(includes CM and mFRR)

Short-Term Market

Balancing capacity
(FRR)

LT-TD-P-(A-E)
market
LT-TD-Q-A-E
market T

NRT E Market

ST-TD-P-E [
(ST-CM-E market) [l

NRT-TD-E
market
(includes CM
and mFRR)

Legend

Participation forwarding due

to availability commitment

OneNet submarket Existing submarket
e —_—

Day-ahead
energy market

Intraday
energy market

NRT-TD-Q-E
market

Smart Storage
devices

Storage &
V2H
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Solar
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Smart Inverter

Devices
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/ 3 key dataspace developments required for mass produced DERs
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1. Pan European Dataspace
for DER market participation

IEC62325 data exchanges

2. Pan European Dataspace
for Flexibility Service Provider
Interactions

IEC62746 data exchanges

3. Pan European Dataspace
for mass produced DERs &
CEMS interfaces

OEM specific data exchanges

(EEBus, KNX, Matter, OCPP,
IEEE2020-5/1EC61850-7)

TSO-DSO Control room AN Other

P Flexibility Register DS partition — MS 3
DS partition — MS 1 DS partition — MS 2 R

Kafka
| KafkaI KafkaI

Flexibility Service Provider DS partition — MS XX

DER Registration

__________________________________________________________________

OvertheAir Update & Smart Charging Implicit DER ) 5
Cyber security API Dispatch API Sy Cemmunity ARl
Home BESS & PV Energy || Home loT Orchestration Explicit & Implicit DER Home Power
Analytics API Dispatch API Management

End to end Consent Based
Data exchange platforms
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Flexible EV Residential
Heat Pump Storage PV Sensors
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Target data space for residential energy management
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