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heating grids: the case of an exhibition center
„Optimierung sektorengekoppelter Wärmenetze am Beispiel eines Messegeländes“
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What makes optimizing energy systems so difficult?

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

Example energy system for supply of an exhibition center (exemplary selection of components) 

Exhibition centerPublic grid
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Cooling grid
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▪ Holistic view of the energy system to be optimized is necessary

▪ High complexity requires tools for simulation & optimization

Constraints of components

Individual constraints of each 

component and grid (e.g.. 

nominal power, dynamics…)
Optimization objectives

Peak shaving, self-supply with 

RES, efficiency of plants etc.

→ costs, emissions, resilience
Coupled energy sectors

Electrical grids, heating, cooling, 

gases, compressed air etc.
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▪ Real - world laboratories of the
energy transition

▪ 7. Energy Research Programme

▪ TRL 6 - 7 ->  8 - 9Market-ready 
technologies 

Market for
Carbon-free 

energy systems
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Real-world-laboratories 
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Overview

REMBup - Regenerative Energieversorgung eines MesseBetriebs

Renewable Energy Supply for an Exhibition Center – NürnbergMesse

→ Aim for 2028: carbon-free energy system

Founded by: 

Vgl. [1]
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Timeline

AP1: Design of the hybrid energy system 

AP2: Development of Component Models

AP3: Development of the digital twin and simulation

AP4: Detailed planning of components

AP5: Installation and Commissioning

AP6: Validation and Optimization

AP7: Monitoring and Evaluation

AP8: Business Model, Project Management, and Communications

today

2024 2025 2026 2027 2028
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Partners

Industry 
partners

→ Expertise in biomass power
plants, CHP, and carbon-
free gases

→ Optimal integration of CHP

→ Plant operator

→ Integration in the
current system &
automation

→ Project coordinator

→ Design of the system

→ Simulation digital twin

→ Identification of heat
sources and sinks

→ Thermal design

→ Design of the system

→ Support with detailed planning

→ Supervision of construction and
commissioning

Research 
partners

→ Grid Planning and Stability
Management

→ Real-Time Simulations

→ Grid-Side Layer of the
Digital Twin

→ Development of Energy
Management Methods

→ Simulation and
Optimization of Energy
Systems

→ Forecasting models for
demand

→ Multi-criteria optimization

→ Business models and
utilization plan

→ Options and strategies for
the production and use of
hydrogen

→ Economically optimal
and sustainable use of
the generated PV
electricity

Vgl. [1]
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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

Home base of a partner organisation in Uzhgorod
© Martin Schellenberger
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Overview

intEMT® – intelligent Energy Management Toolbox

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: 

www.intemt.de

Digital Twins Intelligent EMS Dimensioning Operation Strategies Software-ToolsEnergy Studies

EMS +

Micro GridsPeak Shaving Day-AheadSelf-Supply Charging Stations

+

Combinations

+

+
+

+

Vgl. [2-4]

https://www.intemt.de/
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Modules

intEMT® – intelligent Energy Management Toolbox

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

Module Description Main features

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

▪ 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.

Operational strategies Operational strategies for plants with 
or without storages

▪ 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

Systems Builds energy systems from 
components, operational strategies 
and grids

▪ 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

Dimensioning Sizing of energy storages and plants 
for various applications

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

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

▪ Integrates all other libraries
▪ Real-world application of the strategies

Vgl. [5]

More information: 

www.intemt.de

https://www.intemt.de/
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Optimization cycle

Application of the intEMT® modules in the energy system optimization cycle

Data Acquisition and Analysis

▪ Preparation

▪ Evaluation

Operational Strategies

▪ Plant level

▪ Energy management

Implementation

▪ Automation

▪ Monitoring
12 kW

26 kW

Simulation and Optimization

▪ Modelling, digital twin

▪ Dimensioning, scenarios

Support through simulations (analysis, development, optimization) Transfer to reality

Vgl. [6,7]
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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 eMPC (economic model predictive control)
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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

REMBup heating thermal energy storage (HTES) REMBup cooling thermal energy storage (CTES)
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Overview

Life - cycle of an energy system 

Design – Energy Designer

We design your optimal energy system

✓ Optimal system sizing
✓ Independent power supply
✓ Future - proof planning

Installation and 
Commissioning Operation

Planning and 
conception  

Design and 
Engineering

H2

Optimization – Energy Optimizer

We optimize your operating costs

✓ AI - driven reduction in energy costs
✓ Reduce CO 2 emissions
✓ Full transparency

Implementation – Energy Controller 

We control your optimal energy system

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

SPS
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The digital twin

weather and 
PV forecast 

load forecast 
database

EMS with optimization 

energy tariffvisualization 

model

REMBup
Digital Twin

H2

H2

control

SPS
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Live Dashboard 
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System design in REMBup
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Example for optimization-based design 

Simulation with pv-surplus-use-only
=> approx. 900 MWh stored per year   

Simulation with mathematical optimization 
=> approx . 1584 MWh stored   +122 t€ pro Jahr
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REMBup offers the chance to show how energy transition can be done practically, 

economically, intelligent and reliable
▪ Interdisciplinary team of 5 scientific and 5 industrial partners

▪ Investment funding for the NürnbergMesse

▪ Parallel research funding

Economic, reliable and sustainable systems have been examined 

First version of the Digital Twin will be ready to use in this year
H2

H2

€



Public

Summary and Outlook 

5/04/2026 © Fraunhofer IISBPage 22

Get informed!
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

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

https://www.energietage.de/kongress/praesenzprogramm.html

Stay up to date! 
Follow us on LinkedIn and keep up to date 

https://www.linkedin.com/company/rembup/

https://www.researchgate.net/publication/403609697_Hurden_der_Energiewende_uberwinden_-_Sektorengekoppeltes_Hybridkraftwerk_zur_CO2-neutralen_Energieversorgung
https://www.researchgate.net/publication/403609697_Hurden_der_Energiewende_uberwinden_-_Sektorengekoppeltes_Hybridkraftwerk_zur_CO2-neutralen_Energieversorgung
https://www.researchgate.net/publication/403609697_Hurden_der_Energiewende_uberwinden_-_Sektorengekoppeltes_Hybridkraftwerk_zur_CO2-neutralen_Energieversorgung
https://www.researchgate.net/publication/403609697_Hurden_der_Energiewende_uberwinden_-_Sektorengekoppeltes_Hybridkraftwerk_zur_CO2-neutralen_Energieversorgung
https://www.researchgate.net/publication/403609697_Hurden_der_Energiewende_uberwinden_-_Sektorengekoppeltes_Hybridkraftwerk_zur_CO2-neutralen_Energieversorgung
https://www.energietage.de/kongress/praesenzprogramm.html
https://www.linkedin.com/company/rembup/
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