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EEBUS – EMPOW ER ING THE D IGITAL ISATION OF
ENERGY TR ANSIT ION

OpenADR++ Users Conference Europe
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EEBUS describes the communication interface (= application, transportation, communication) in order to allow for the 
interconnection between energy management relevant devices as well as corresponding control systemsWhat?

How?

EEBUS “Empowers the digitalisation of Energy 
Transition” via

• Specification design and implementation 
documentation on behalf of the industry

• Collaboration in international standardisation 
bodies

• Participation in international energy research 
projects

For
whom?

Standardised communication interface between 
device manufacturers (device to device) as well as 
between DSOs (1) and device manufacturers (GCP (2)

to device)

(1) DSO: Distribution System Operator = Verteilernetzbetreiber
(2) GCP: Grid Connection Point = Netzanschlusspunkt (NAP)

(2)

. . .
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THE MISS ING „W HY ? “  – CHALLENGE OF GR ID INTEGR ATION

• More and more players want to influence the behaviour of the 
end customer (and controllable loads)

• Smooth operation of divergent accesses at the same GCP
➢ coordinated, prioritised and standardised handling of the 

various signals inside the building is required

• EEBUS provides this standardised interface for the GCP
(VDE AR 2829-6) to coordinate these signals

OpenADR++ Users Conference Europe GCP = Grid Connection Point2023/06/06
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STRONG COMMUNITY :  CROSS - IND USTRY  ASSOCIATIONS  R ELY  
ON EEBUS AS  NON-PROFIT  ORGANISATION

4

OpenADR++ Users Conference Europe

A S  W E L L  A S  L EA D IN G CO MPA N IES
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EEBUS  SOLUTIONS

➢ Grid protection at GCP – for secure grid operation (DSO)

➢ Dynamic pricing – to support smart charging

(energy supplier)

➢ Increasing grid resilience – for preventive grid-serving

behaviour via incentives (aggregator)

➢ Increasing energy independency – for self-consumption

optimisation (end customer)

OpenADR++ Users Conference Europe2023/06/06 GCP = Grid Connection Point
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CAPACITY MANAGEMENT ON B UILD ING LEVEL

2023/06/06 OpenADR++ Users Conference Europe

Power Limitation: 5kW

h

kW

PLim

• 01.01.2024 -> required by German law

➢ Power limitation
(on building or device level)

➢ Add-on: Transparency & control at GCP
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TAR IFF MANAGEMENT(€ /KW H)

2023/06/06 OpenADR++ Users Conference Europe

Time of Use Tariffs€

€€

• Transmission of dynamic electricity tariffs
• Price based on power exchange market, 

share of CO2-/renewables or grid fees
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PR EVENTIVE CAPACITY ALLOCATION

2023/06/06 OpenADR++ Users Conference Europe

• On building level = Preventive capacity
management to avoid grid congestion beforehand

• On device level = Aggregation of single devices
to participate in energy trading (e.g. intraday) 
or balancing services (primary control reserve)

Power Envelope (kW min. – max.)

Power Envelope (kW min. – max.)
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SELF -CONSUMPTION OPTIMISATION

2023/06/06 OpenADR++ Users Conference Europe

• Optimal use of self-generated
electricity inside the buidling

• Via exchange of current and forecasted
power consumption and production

• EMS aligns energy flows while
considering device specific constraints
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Digital grid connection

L IV ING LAB:  TEST  CONSISTENTLY  INTEROPER ABLE  ECO 
SYSTEM FROM ENERGY IND USTRY  UP  TO END  D EVICE  LEVEL
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SPEED ING UP THE USE CASE ROLLOUT & R ELATED PROCESSES

• Testing of practical use case implementations at Living Lab Cologne and alignment with other research projects
• Currently only test lab to set up and operate entire system with all stakeholders in one place 
• Input from regulatory & legislative authorities and industry associations  <-> advise for key authorities and decision 

makers 
• Test specifications and implementation instructions for use cases & processes are standardised and made public
• Potential expansion: Living Lab as a test basis for prequalification of devices and systems for their participation in 

different markets

➢ Basis for a practice-orientated and generally supported implementation for a qualified market launch of 
use cases & processes

OpenADR++ Users Conference Europe2023/06/06
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Op en AD R  /  EEB US
COOPERATION ON DSO TO DEVICE  COMMUNICATION

2023/06/06 OpenADR++ Users Conference Europe

• In 2019, at the Global Grid Integration 
Project test event, OpenADR and 
EEBUS showed how to power curtail 
an EV charging session by DSO 
OpenADR command

• The great fit of DSO communication 
provided by OpenADR and device 
communication provided by EEBUS can 
deliver significant added value

More details can be found in the joint OpenADR/EEBUS white paper

BuildingGrid

DSO

Gateway
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Looking forward to welcoming you soon!

EEBus Initiative e.V.
Deutz-Mülheimer Str. 183, 51063 Cologne / GERMANY
Rue d'Arlon 25, 1050 Brussels / BELGIUM

www.eebus.org



14

BACKUP SL ID ES

2023/06/06 OpenADR++ Users Conference Europe
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SYSTEM ARCHITEC TUR E OVERVIEW
15

2023/06/06 OpenADR++ Users Conference Europe

Use Case Specification

Function Layer

Application

SPINE Specification

Information Layer

Toolbox

SHIP Specification

Communication Layer

Transport & Security

The EEBUS architecture is based on the SGAM (Smart Grid Architecture Model) and offers solutions for several layers

• Already large number of 
Use Cases available

• Use Case Discovery 
creating a strong EEBUS 
eco system

• EEBUS communication 
protocol with state-of-
the-art security 
mechanism

• Highly flexible data 
model allowing for 
interoperability of very 
different (cross industry!) 
devices
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C H A L L E N G E  O F G R I D I N T E G R AT I O N

• More and more players want to influence the behaviour of the 
end customer (and controllable loads)

• Smooth operation of divergent accesses at the same GCP
➢ coordinated, prioritised and standardised handling of the 

various signals inside the building is required

• EEBUS provides this standardised interface for the GCP
(VDE AR 2829-6) to coordinate these signals

OpenADR++ Users Conference Europe GCP = Grid Connection Point2023/06/06
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CAPACITY  MANAGEMENT
GR ID  D EF INES  SETPOINT  AT  GR ID  CONNEC TION

2023/06/06 OpenADR++ Users Conference Europe

Distribution System Operators (DSO) solution

• Power monitoring on building or device level

• Power limitation by setpoint

Key Facts

• Through control box the energy 
management system (EMS) or the device 
directly will be connected to the DSO

• By measuring energy consumption, the 
DSO may identify hotspots and take      
in-time corrective action by limiting 
power consumption through setpoints

• In addition to controlling the power 
demand or the feed-in power may also 
be controlled
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T IME OF  USE  TAR IFFS  (€ /KW H)
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Distribution System Operators (DSO) /  External Market 
Participants (EMP) and end customers solution

• Management of over and underload scenarios through 
transmission fee or price of energy table

• Cost optimized operation of devices

Key Facts

• DSO or EMP may submit whether the 
transmission fee or price of energy over time 
information through gateway or cloud service

• The EMS or the device directly will interpret the 
time of use tariffs and optimize the consumption 
plan to lower the costs of energy for the end 
customer

• The DSO may react on hot spot scenarios or the 
EMP may manage if too much or too less energy
is available
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INCR EASE  OF  SELF  CONSUMPTION

2023/06/06 OpenADR++ Users Conference Europe

End customers solution

• Costs of energy reduction

• Environmental sustainability increase

Key Facts

• Increase self consumption by taking advantage of the 
local PV production even after sun set

• Both the EV’s battery or a stationary battery system
store PV energy during PV over production and 
provide energy to the building after sun set

• All devices including the base load are considered in 
the energy management to optimize the energy 
demand at the grid connection
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MONITOR ING AND  COMFORT

2023/06/06 OpenADR++ Users Conference Europe

Solution for end customers

• Visualization of energy flows, production and consumption

• Increase of comfort

Key Facts

• End customer is well informed and able to interact with the 
holistic energy management system

• Monitoring functions provides simple device data such as 
power consumption or production for visualization up to full 
option device data such as operation mode of fault code for 
system monitoring or trouble shooting.

• Through comfort function the end customer may adjust user 
settings such as temperature
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EEBUS  STANDAR D ISATION OVERVIEW

DSO AR 2829-6-x

AR2122-1000

IEC 63380

FNN PG 
Control Box

EN 50631-x

Semantic Description
ETSI TS 103 264

AR 2829-6-x

AR 2829-6-x

ISO 15118

IEC63110
(OCPP)

IEC 61850
openADR

IEC TR 
62746-2
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EEBUS  STANDAR D ISATION ROAD MAP

2017 20212020 2023

IEC xxxxx (IEC TC 59)
Adoption of EN 50631 Ed.2

AR 2122-1000-x Ed. 2 (AK 353.0.12)
Local CSMS - Local EMS network connectivity and 
information exchange

IEC 63380-x (IEC TC 69 PT 63380)
Local Charging station management systems

SAREF4ENER (ETSI) 
Extensions
V2 Via InterConnect EU Project

AR 2122-1000 (AK 353.0.12)
Local CSMS - Local EMS network 
connectivity and information 
exchange

AR 2829-6 (AK 901.0.4) 
Technical information 
exchange at the interface to 
the premises

EN 50631-x Ed. 2 (CLC TC 59x WG7)
White Goods + HVAC + SPINE + SHIP

IEC TR 62746-2 (IEC TC 57 WG 21)
Use cases and requirements

2022

AR 2829-6-1 Ed. 2 (AK 901.0.4) 
Technical information exchange at the interface to the premises

PG Steuerbox (FNN)
Requirements for Grid
Connection Control Box

SAREF4ENER ETSI TS 
103 410-1 V 1.1.2

2024

EN 50631 Ed. 1
White Goods

SAREF4ENER 
ETSI TS 103 410-
1 V 1.1.1

2025

AR 2829-6-1 Ed. 3 (AK 901.0.4) 
Technical information exchange 
at the interface to the premises
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L IV ING LAB  COLOGNE – END 2 END  TEST  INFR ASTR UC TUR E

▪ Grid control centre

▪ Backend-SW provider at GCP (Meter operators, GWA, aEMT…)

▪ Infrastructure at the GCP (SMGW, control box,...)

▪ Customer system: EMS, End devices

EMS

Control device

CLS-GatewayaEMT

Control Box-
Admin

FNN
Control box

SMGW
Advanced

Grid
control centre

GWA

Battery & Solar

Heat pump

Wallbox

OpenADR++ Users Conference Europe

Different types of hardware:Meter operatorGrid operator
End customer

2023/06/06
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L IV ING LAB  COLOGNE – VALUE P ROP OSIT ION

Living Lab Cologne

24

05.06.2023

Living lab for bidirectional communication and control from the backend of various active

external market participants up to end device level in the customer system

All relevant market roles will be represented, especially service 

providers, electricity sales and grid control

The exploitation of flexibilities by grid control, electricity sales or aggregators will be 

demonstrated: the interplay of curative and preventive interventions will be tested

The interplay of different ICT protocols will be tested

The end-to-end functionality from DSO/Backend to end 

device will be demonstrated

All applications and system architectures will be realised: partially as 

well as fully flexible loads, prosumer, control box, EMS…. 

All relevant devices of various manufacturers will participate

We realise the consistently interoperable eco system from energy industry up to end device
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CONTINUOUS D IALOGUE

Standards

First 
products

Plattform for 
dialogue in 
Living Lab

Regulation
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E E B U S  A N D  O P E N A D R

2023/06/06 OpenADR++ Users Conference Europe

OpenADR EEBUS

Data point
mapping

Energy 
Gard

VEN
Energy 
Guard

VTN

* Controllable System

EMS

Grid Side End-Customer Side

CS*
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SEQUENCE D IAGR AM

05.06.2023

VTN
openADR

EMS
EEBUS

EVSE
EEBUS/15118

LOAD_CONTROL

Demands

Incentive Table / 
Pmax Curve

EV
15118

LoadControlLimit

EVSEMaxCurrent

Set PWM

SalesTariffEntry /
PMaxSchedule

EVTargetEnergyRequest

ChargingProfile
EntryMaxPower

Charge Plan

VEN
openADR/REST

M
es

sa
ge

Value

Gateway
Rest/EEBUS

PLim
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Standardised interface
VDE AR-E-2829-6- series

(EEBUS)

SMGW

CLS ProxyLow-voltage
component

Netzleitwarte

Control Box
(including

control unit)

CLS Proxy

Back-
end

of active
external 
market

participant

Devices

Single device
can also be

operated
directly at 

grid
connection

point
Time variable tariffs, PLim, power 
envelope, forecast, operating data

Transmission technologies: dependent
on national regulation and IT system
landscape of various DSOs

Examples:
• Mapping on IEC 61850
• API access on JSON data according

to VDE 2829-6-1 via MQTT
• Mapping on 104er
• Mapping on OpenADR
• …

EMS

Consistent use case application of VDE 2829-6-1 (IEC 62746-2) from DSO to EMS (end device)

Control unit
inside

SMGW

Control 
unit

inside
EMS

Attention!
Change of responsibility needs

to be clarified: customer
system or DSO system?

Preview
Step 4

Preview
Transmitted
as application
case

Devices may have
domain specific

clouds, 
implementation of

e.g. OCPP
for maintenance, 

operation or
aggregators

CURRENT IMPLEMENTATION VARIANTS

C
h

an
ge o

f
resp

o
n

sib
ility



29 Facilitating integration of EVs into the energy system and data exchange
18.02.202
2 Source: VDA homepage
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