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An Integrated Energy System (IES)
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IES 3
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IES 4
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[ Can we establish a common digital ecosystem for operation of IES? ]




Organization models

Microgrid Energy valley/hub Virtual power plant

Single stakeholder More stakeholders Single stakeholder
Energy is utility Energy is utility Energy in focus

Technologies needed

Control/coordination Digital twin



Design requirements

Control/coordination Digital twin

Interoperability Past/present/future Flexibility provision
Scalability Flexibility & multiplicity Evaluate design options
Modularity Modularity Evaluate controller actions

The goal: the software architecture blueprint including: interface ontologies,
software modules and template models



The Green Village fieldlab

Digital twin
Digital services
Digital controllers

24/7 Energy Lab
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AGR DSO

AGR sends baseline of the EMS

S
?

Flex provision (USEF example) e

at the node

DSO sends forecast of when the network
would be congested (excess power and PTU)

<

AGR computes possible
flexibility bids

Aggregator

Control Services

AGR sends bid to DSO

?

Local objective Valuation against external opportunities ey
Local Criteria EXterna”y defined Criteria DSO communicates if bid is accepted
Owner oriented Service-user oriented )
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Carlo Caracciolo, MSc thesis



Evaluation using digital twin

Real-time
Simulation

Variant 1 Scenario 1
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Time horizon? Multi-energy \ Time resolution and
. . . operational detail
Min & max time resolution?
Single model or a family of models?
Increased scope Energy system optimization
Infrastructure optimization
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Next steps

* How would you use such a blueprint?

e Getin touch:
 M.Cvetkovic@tudelft.nl
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