Berliner ENERGIETAGE
~ Fraunhofer

lISB

Fraunhofer Institute for Integrated
Systems and Device Technology IISB

heating grlds the caseof an exh b|t|on center

,Optimierung sektorengekoppelter Warmenetze am Beispiel eines I\/Iessegelandes



Software-based optimization of sector-coupled heating grids
Contents

1. Introduction
What are the challenges in optimizing sector-coupled systems and grids?

2. REMBup
Presentation of the REMBup research project (BMWE) I \'
- Optimization of the energy system of an exhibition center Ny, A h

3. IRES4Ukraine 4

Presentation of the IRES4Ukraine research project
- Resilient electrical and heating supply

4. Software tools for energy system optimization
Fraunhofer ISB’s intEMT® and HEITEC's energy designer
5. Summary and Outlook

What are the key findings from the presentation? éﬁ >>> IEEZ \ ﬂ

Exhibition Center

-—
Page 2 5/04/2026 © Fraunhofer IISB Public H E I T E C % Fraunhofer

lISB



Motivation
What makes optimizing energy systems so difficult?

Example energy system for supply of an exhibition center (exemplary selection of components)
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Motivation
What makes optimizing energy systems so difficult?

Example energy system for supply of an exhibition center (exemplary selection of components)
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s [ = Holistic view of the energy system to be optimized is necessary
= High complexity requires tools for simulation & optimization
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Project REMBup

Real-world-laboratories

|

Reallabore der Energiewende zu energieoptimierten Quartieren Reallabore der Energiewende zu Sektorkopplung und Wasserstofftechnologien
+  DELTA - Darmstadter Energie-Labor fir Technologien in der Anwendung +  Energiepark Bad Lauchstadt

+  GeoSpeicherBerlin +  H2Stahl

+  GWP - GroRwarmepumpen in Fernwdrmenetzen +  H2-Wyhlen

+  IW3 - Integrierte WarmeWende Wilhelmsburg +  NRL - Norddeutsches Reallabor

+  lJenErgieReal +  ReflLau

+ SmartQuart — Smarte Energiequartiere

+  TransUrbanNRW +  WESTKUSTE100

Reallabore der Energiewende zu Energieeffizienz in der Industrie

+ Next-MeBa

+  SuprAL
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Project REMBup

Overview

REMBup - Regenerative Energieversorgung eines MesseBetriebs

Renewable Energy Supply for an Exhibition Center — NiirnbergMesse / u(éggEERG

Founded by:
_ - .. - % Federal Ministry
TR L e y ¢ | . for Economic Affairs
y, 1SR S e ' : ' and Energy

- Aim for 2028: carbon-free energy system
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Project REMBup

Timeline

AP1: Design of the hybrid energy system
AP2: Development of Component Models
AP3: Development of the digital twin and simulation

2024 2025 | | 2026 | | 2027 | | 2028

today

\

_—
Page 8 5/04/2026 © Fraunhofer lISB Public H E I T E C % Frau n hOfer

lISB



Project REMBup

Partners
ndustty | f worneere  HE|ITEC W2 Biie BUILD.  _\cast® | svencrer
partners MESSE CONCEPT IN G =] A
> Plant operator > Project coordinator > Identification of heat > Design of the system > Expertise in biomass power
> Integration in the > Design of the system sources and 'smks > Support with detailed planning ?J::Jgési?la’ and carbon-
current system & > Simulation digital twin > Thermal design > Supervision of construction and - - -
automation 9 PETVISION > Optimal integration of CHP
commissioning
EAU = = = .
Research | [=/= Z Fraunhofer Z Fraunhofer Z Fraunhofer @ ' JULICH
partners gﬁ:g:::ﬁ'ﬁfxg'U"iverSim 1ISB 1S IEG Forschungszentrum
> Grid Planning and Stability = Development of Energy = Forecasting models for > Options and strategies for > Economically optimal
Management Management Methods demand the production and use of and sustainable use of
> Real-Time Simulations > Simulation and > Multi-criteria optimization hydrogen tGPllgcgr?cr?frated PV
e Optimization of Energy . y
> Grid-Side Layer of the Svstems > Business models and
Digital Twin y utilization plan
—
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Project IRES4Ukraine

Overview

IRES4Ukraine provides tailored energy system planning for practical on-site solutions based on intEMT®

Project facts

= Duration: 12/2025 - 12/2026

= Funded by Fraunhofer Zukunftsstiftung
= Partners from Germany and Ukraine

Project contents

= Simulation and digital twin: understanding situations, testing options, reducing risks

= Dimensioning and planning: selecting suitable components — technically and economically

= Optimized operating strategies: controlling energy intelligently instead of wasting it

= Scenario-based system design: robust against crises, outages, weather events, and
demand fluctuations

Expected results

- A fully validated energy supply solution that is reliable, sustainable, and economically viable — and precisely tailored to the local context
- Operational strategies with focus on resilient energy systems

- Software tool to support planning and realization of reliable and sustainable energy systems
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inNtEMT®

Overview

intEMT® - intelligent Energy Management Toolbox intE MT®

Advantages intEMT® enables support for numerous tasks related to energy management:

Applications intEMT® includes modules for several applications and can be extended very easy:

~~_More information:
T www.intemt.de

_—
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https://www.intemt.de/

iNtEMT®
Modules

intEMT® - intelligent Energy Management Toolbox intE MT®

Libraries (completed by several utility libs, e.g. for data processing, data analysis and PV-/weather data interfaces)

Module Description

Component models Generalized modelling approach for
the energy technology components
covering nUMerous use cases

Operational strategies Operational strategies for plants with
or without storages

Systems Builds energy systems from
components, operational strategies
and grids

Dimensioning Sizing of energy storages and plants

for various applications

Energy Management Economic Model Predictive Control
(eMPC) based energy management

Main features

Includes simulation, optimization and evaluation methods
Types: converter, external data, external supply, source, storage
Examples: battery, thermal energy storage, fuel cell, combined heat and power plant, heat pump etc.

Provides standalone operation for generation plants and energy storages
Monitors operation constraints like minimum operation and standby times or state of charge limits
Includes interface to energy management strategies

Generate, configure and handle energy systems which consist of elements of the component and
operational strategy libraries and grids

Manages simulation and optimization of comprehensive energy systems including job system for
multiple parallel runs

Additional features like logging and evaluation

Integrates components and operational strategies
Used for peak shaving, local consumption optimization and other

Integrates all other libraries ~ More information:
Real-world application of the strategies NA

= www intemt.de
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iNtEMT®

Optimization cycle

Application of the intEMT® modules in the energy system optimization cycle
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—
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iINtEMT®
Energy management in REMBup

Application of the intEMT® modules in REMBup

Simulation and Optimization of the energy system, operational strategies at plant level and overall energy management for global control

MILP (mixed-integer linear programming) optimization

Pure optimization results over time
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eMPC (economic model predictive control)

Setpoints over time (P_req)
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iINtEMT®
Energy management in REMBup

Application of the intEMT® modules in REMBup

Scenario-based Simulation and Dimensioning of thermal energy storages for optimal heating grid operation
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REMBup heating thermal energy storage (HTES)

Thermal energy storage parameters

Thermal energy storage key figures
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REMBup cooling thermal energy storage (CTES)

Thermal energy storage parameters

Thermal energy storage key figures
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HEITEC Energy Designer, Controller, Optimizer

Overview

©)
N

Planning and
conception

Life-cycle of an energy system

I ‘s

Design and
Engineering

Installation and
Commissioning

£
[}

Operation

/

Design - Energy Designer

\_

5@

We design your optimal energy system

v/ Optimal system sizing
v Independent power supply
v Future-proof planning
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C\ EJZ Implementation - Energy Controller

We control your optimal energy system

v Optimal Regulation & Control
v Independent Energy Systems
v Modularly Expandable

-

Public

) Optimization - Energy Optimizer
We optimize your operating costs

v Al-driven reduction in energy costs
v Reduce CO, emissions

v Full transparency
o

\
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HEITEC Energy Designer, Controller, Optimizer ‘ ‘ ‘
The digital twin -
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HEITEC Energy Designer, Controller, Optimizer @ @
Live Dashboard
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HEITEC Energy Designer, Controller, Optimizer I
System design in REMBup
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HEITEC Energy Designer, Controller, Optimizer I

Example for optimization-based design

|
Simulation with pv-surplus-use-only Pa rameter-study
=> approx. 900 MWh stored per year
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Summary and Outlook

= |nterdisciplinary team of 5 scientific and 5 industrial partners
= |nvestment funding for the NirnbergMesse
= Parallel research funding

~ _ REMBup offers the chance to show how energy transition can be done practically,
;g: economically, intelligent and reliable

/\/7€' Economic, reliable and sustainable systems have been examined

First version of the Digital Twin will be ready to use in this year

B
o
g

\

_—
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Summary and Outlook

R Get informed!

Hirden aer Energiewende
uberwinden

Check our latest article in the VDI Energie + Umwelt
https://www.researchgate.net/publication/403609697 Hurden der Energiewende uberwinden -
Sektorengekoppeltes Hybridkraftwerk zur CO2-neutralen Energieversorgung

i 2022 Get networked!
Come and network together in our REMBup-presentation on the Berliner Energietage
ENERGIETAGE

https://www.energietage.de/kongress/praesenzprogramm.html
Energiewende in Deutschland

Stay up to date!
Follow us on LinkedIn and keep up to date
https://www.linkedin.com/company/rembup/

Linked {3}
-—
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