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Energiesysteme der Zukunft: Treiber der Entwicklung
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Quelle : VDE-Studie „Der zellulare Ansatz" 



Energiesysteme der Zukunft: Trends in Standards und 
Normung…von Architekturen…
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…zu den Themen der nächsten Jahre

 Digitalisierung im Internet der Energie (IoE, Energy-Blockchains)

 Etablierung von Rahmenbedingungen für Energiemärkte Flexibilitäten, 
Zugänglichkeit, Sichereheit

 Microgrids = sicher und Flexibel Microgrids = sicher und Flexibel

 Netzintegration Elektromobilität

 Netzintegration von Speichern

 Aufbau von Energie-Ökosystemen (Power2X, Emobility)  Aufbau von Energie-Ökosystemen (Power2X, Emobility) 
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Energiesysteme der Zukunft: Trends in Standards und Normung

Trends und Entwicklungen werden zuerst in der Normung sichtbar

Data and communications 
Blockchain

Framework for energy market 
communications 

Data and communications 
security

Blockchain

Ancillary Services 
communications 

Data models for Distributed 
Energy Ressources (DER)

Microgrids

Ancillary Services 

Modelling, Analysis and
planning (IEC 61850 series)

Prognosis - Processes and
Evaluation

Energy Ressources (DER)

06.03.2019 © DKE  Deutsche Kommission Elektrotechnik Elektronik Informationstechnik in DIN und VDE 6



Trends in der Normung: 
Power systems management and associated information exchange 
(IEC TC 57 WG 15)

Data and communications
security

Conformance test cases for IEC 62351-5 
and its companion standards for secure 
data exchange communication interfaces

User management

Update key maintenance

Challenge/Reply authentication

06.03.2019

Update key maintenance

Session key maintenance

Aggressive Mode authentication
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Aggressive Mode authentication



Trends in der Normung: 
Power systems management and associated information exchange 
(IEC TC 57 WG 16)

Framework for energy market 
communications

General guidelines and 
requirements 

Energy market example model

Energy Market Planning-Energy Market Planning-
Operation-Settlement
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CIM - Common Information Model (TC 57 WG 14)

MarketsBasics
IEC 61970-301

Energy management system application program
interface (EMS-API)- CIM base

IEC 61970-452:2013

IEC 62325-301:2014
Framework for energy market communications 

- Part 301: Common information model (CIM) 
extensions for markets

IEC 62325-351:2013

MarketsBasics

IEC 61970-452:2013
Energy management system application program 

interface (EMS-API) - Part 452: CIM Static transmission 
network model profiles 

IEC 61970-453:2014
Energy management system application program

interface (EMS-API) - Part 453: Diagram layout profile

IEC 61968-11:2013
Application integration at electric utilities - System 

interfaces for distribution management - Part 11: CIM 
extensions for distribution

IEC 62325-351:2013
Framework for energy market communications 

- Part 351: CIM European market model 
exchange profile 

Distribution Grid
IEC 62325-450:2013

Framework for energy market communications 
- Part 450: Profile and context modelling rules 

extensions for distribution

IEC 61968-13:2008
Application integration at electric utilities - System 

interfaces for distribution management - Part 13: CIM 
RDF Model exchange format for distribution

IEC 61970-456:2013
Energy management system application program 

interface (EMS-API) - Part 456: Solved power system 
state profiles

IEC 61970-501:2006

IEC 62325-451-1:2013
Framework for energy market communications 

- Part 451-1: Acknowledgement business 
process and contextual model for CIM 

European market 

IEC 62325-451-2:2014
Framework for energy market communications 

IEC 62325-451-4:2014
Framework for energy market 

communications - Part 451-4: Settlement and 
reconciliation business process, contextual 
and assembly models for European market 

IEC 62325-451-5:2015
Framework for energy market 

IEC 61970-501:2006
Energy management system application program 

interface (EMS-API) - Part 501: Common Information 
Model Resource Description Framework (CIM RDF) 

schema 

IEC 61970-552:2013
Energy management system application program 

interface (EMS-API) - Part 552: CIM XML Model exchange 

Framework for energy market communications 
- Part 451-2: Scheduling business process and 

contextual model for CIM European market 

IEC 62325-451-3:2014
Framework for energy market communications 
- Part 451-3: Transmission capacity allocation 
business process (explicit or implicit auction) 
and contextual models for European market

Framework for energy market 
communications - Part 451-5: Problem 
statement and status request business 

processes, contextual and assembly models 
for European market 
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interface (EMS-API) - Part 552: CIM XML Model exchange 
format 

and contextual models for European market



IEC 61850 Series (TC 57 WG10)

mapping to web protocols -
requirement analysis and 
technology assessmenttechnology assessment

System management for
IEC 61850IEC 61850

Configuration description
language for extensions forlanguage for extensions for
human machine interfaces
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Trends in der Normung: 
Systems aspects for electrical energy supply (IEC TC 8)

Microgrids

Requirements - ProtectionRequirements - Protection
requirements in microgrids

Guidelines for Microgrid
Operation (and Control) Operation (and Control) 

Mode transfer isolated to 
non-isolated non-isolated 

Voltage response
characteristics

Frequency response char. 
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Frequency response char. 



Trends in der Normung: 
Systems aspects for electrical energy supply (IEC TC 8)

MicrogridsMicrogrids – TS 62898-3-1: Technical requirements - Protection and dynamic
control

Short-circuit protection
• Overcurrent

Dynamic and Transient Control for 
Microgrids• Overcurrent

• Earth fault overcurrent protection
• …

Microgrids

• System frequency control for microgrids
• System voltage control for isolated 

microgrids and island mode

System Protection
• Voltage protection
• Frequency protection

microgrids and island mode
• …

06.03.2019 © DKE  Deutsche Kommission Elektrotechnik Elektronik Informationstechnik in DIN und VDE 12



Trends in der Normung: 
Systems aspects for electrical energy supply (IEC TC 8)

MicrogridsIEC/TS 62898-3-2 Microgrids – Technical requirements - Energy Management 
Systems

Optimizing of battery energy management system 
(BEM) and coordination between EMS and Battery 
Energy Management (BEM)

Local service capacity evaluation. Local energy 
source and energy storage can compete in utility 
(more time‐‐‐‐sensitive) ancillary services markets 
such as spinning reserve, highlighting frequency 

Energy balancing between main upstream grid and 
decentralized energy resources according to local 
upstream and downstream constraints 

‐‐‐‐

such as spinning reserve, highlighting frequency 
regulation, voltage regulation, power quality 
improvement and demand response possibilities
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Energiesysteme der Zukunft: Trends in Standards und Normung

 Trend geht zu Systemen

Normung liefert nachhaltige Lösungen

Modelling, Analysis and Modelling, Analysis and 
planning

• Modelling IEC 61850
• Registry
• Parameter

Forecast

• Development and evaluation of 
forecast Systems

• Evaluation of DER (e.g. • Parameter
• Data modelling independent 

from software

• Evaluation of DER (e.g. 
flexibility benchmarking)

• Life-Cycle-Management

Cybersecurity

• Energy Management 
Systeme

• End-to-End-Security

• Open Architectures

• Integration Electromobility
• Smart Energy Grid (Power2X )
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• End-to-End-Security



Themen der nächsten Jahre…

-Markt Design
Daten-Infrastrukturen (IEC/TC 57), Marktplätze (IEC TC57), konventionelle Märkte 

und unkonventionelle Blockchain Lösungen (IEC SyC Smart Energy)und unkonventionelle Blockchain Lösungen (IEC SyC Smart Energy)

-Optimierte Flexibilitäten durch zellulare Strukturen
Microgrids (IEC/TC8), Speicher Systeme (IEC/TC 120), Windkraft, hybride

Energienetze (IEC System Committee „Smart Energy“), AnschlussbedingungenEnergienetze (IEC System Committee „Smart Energy“), Anschlussbedingungen
(IEC/TC8)

-System Ansatz-System Ansatz
Speicher Systeme (IEC/TC 120), Cybersecurity (IEC/TC 57), System 

Architekturen (IEC/TC57), Netzintegration Elekromobilität (IEC/TC 69 „Electric 
road vehicles and electric industrial trucks”)
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Komplexität beherrschen: DKE System Komitees
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DKE System Komitee „Smart Energy“ (DKE/K 901)

Ansatz der DKE: übergreifende Vernetzung im DKE System Komitee

DKE System Komitee „Smart Energy“ (DKE/K 901)

Nachhaltigkeit: 

- Seit 2010 aktiv

- mehr als 30 Vertreter aus Bundesministerien, Verbänden

und Forschung

- Start und Unterstützung nationaler, europäischer und- Start und Unterstützung nationaler, europäischer und
internationaler Initiativen und Projekte in der Smart Energy Normung

Ausrichtung:

- Erstellung systemischer Standards - Erstellung systemischer Standards 

- Koordination und Zusammenarbeit mit den etablierten Expertengruppen der 
nationalen und internationalen Normung

https://www.dke.de/de/themen/smart-energy
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Ansatz der DKE: übergreifende Vernetzung im DKE System Komitee

DKE System Komitee Smart Energy (DKE/K 901)
Stakeholder: 
Verbände, Ministerien und Forschungsinstitute, u.a. 
FNN, ZVEI, BDEW, BITKOM, DVGW, DIN, PTB FNN, ZVEI, BDEW, BITKOM, DVGW, DIN, PTB 
sowie BSI, BMWi und BNetzA

Aktuelle Themen:Aktuelle Themen:
- Use Cases für Smart Energy
- Smart Meter Schutzprofil
- Microgrids
- Blockchains im Energiemarkt- Blockchains im Energiemarkt
- Common Information Model (CIM) für Energie Märkte
- Anschlussbedingungen für Erneuerbare Energien
- Flexibilitäten
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- Flexibilitäten
- Datenmodelle und -austauschformate für das Energienetz der Zukunft



Paradigmenwechsel in der Normung

Heute:Gestern: Heute:

• Übergreifende Systemnormung

Gestern:

• Normung in Sparten

• Normung VOR der 
Produktentwicklung sichert die 
Stellung im Markt

• Etablierte Produkte werden 
genormt

Stellung im Markt

• Normen und Standards werden 
sofort international eingebracht

• Normen und Standards sind 
national, Internationalisierung 
kommt später

 Aktuelle Trends und Entwicklungen werden zuerst in den Expertenteams 
der der Normung sichtbar.

sofort international eingebrachtkommt später
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der der Normung sichtbar.



"Third-class businesses make products;"Third-class businesses make products;

Second-class businesses develop

technologies;technologies;

First-class businesses set standards."

(Chinese proverb)

Ihr Ansprechpartner:Ihr Ansprechpartner:

Sebastian Kosslers
Standardization Manager Energy
Head of VDE Competence Center 
Smart Grid
Phone: +49 69 6308 322Phone: +49 69 6308 322
Sebastian.Kosslers@vde.com
Twitter: @DKE_Aktuell , @kosslers
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