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Introduction

Á Future sustainable energy and resource supply 
can only be achieved by

o a flexible, cross-sectoral energy and resource system

o utilizing the specific advantages of various technologies and resources

Á Workshop

o discussion of possible roles of different technologies

o based on usersô needs among the different sectors

o special focus on flexibility provision via the heating sector

o holistic view by bringing together users and technological experts



Agenda

09:00 Opening

09:10 Block A ïFuture needs of users and the specific role of biomass

10:30 Coffee break

11:00 Block B ïFlexibility provision via the heating sector

12:00 Interactive discussion of audience and presenters

12:30 Lunch break
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Block A  Future needs of users and 

the specific role of biomass

09:10 Wien Energieósvision of a sustainable energy and ressource supply of Vienna 

Teresa Schubert, Wien Energie, Austria

09:30 Digitalization of energy management systems ï

optimization of internal energy use as an industrial company 

Maria Lechner, INNIO Jenbacher, Austria

09:50 Flexible Bioenergy and System Integration 

Elina Mäki, VTT Technical Research Centre of Finland, Finland 

Task Leader ïIEA Bioenergy Task 44 Flexible Bioenergy and System Integration

10:10 Use Case: Syngas platform Vienna for utilization of biogenic residues 

Matthias Kuba, BEST ïBioenergy and Sustainable Technologies, Austria
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Wien Energieósvision of a sustainable 

energy and resource supply of Vienna

Wien Energie | Teresa SCHUBERT | 18 January 2023
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Agenda

o Energy consumptionïAustria and Vienna

o Wien Energie

o Decarb 2040

o GasificationïWaste2Value

Wien Energie | Teresa SCHUBERT 18 January 2023
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Austria 

~  42 MWh/a p.p. (162 GJ) 

Gross inland energy consumption 2020

Wien Energie | Teresa SCHUBERT

Vienna 

~ 21 MWh/a p. p. (74 GJ)

Data sources: 

https://nachhaltigwirtschaften.at/de/publikationen/Oe_Energieflussbild_2020.pdf

https://www.bmk.gv.at/themen/energie/publikationen/zahlen.html

http://ma20.23degrees.io/#/sankey/00

Austria and Vienna
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Natural Gas

Electric Energy

District Heating

Renewable Energy
Sources

Solid Energy Sources

18 January 2023

http://ma20.23degrees.io/#/sankey/00
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Vienna 2020

Energy demand and supply today

Wien Energie | Teresa SCHUBERT

Sources: http://ma20.23degrees.io/#/sankey/00

18 January 2023
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Austriaóslarges energy supplier

Wien Energie

Wien Energie | Teresa SCHUBERT

Austriaôs leading 
energy provider

Austriaôs largest producer of solar power 

We provide 2 million people with power, gas, heating and cooling

District heating for 440,000 households

2,179 employees
49 apprentices

A new photovoltaic system the size of a football field goes online every week

ú1.29bn investments in the period to 2027

Our power stations stabilise the grid Energy from 1 million tonnes of waste

climate neutral by 2040

18 January 2023
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Operational KPIs 2021

Wien Energie

2021
+/- % change to prior 

year

Power production
in GWh

Thermal generation 5,020.4 -10.7

Biomass 80.1 -5.2

Hydro power 776.3 -4.9

Wind power 326.5 +10.6

Photovoltaic power 77.5 +149.1

Heat production
in GWh

Cogeneration (CHP) 3,626.8 +4.4

Waste incineration 1,388.5 +1.0

Biomass 105.1 +6.8

Geothermal and ambient energy 191.9 +73.0

Waste heat sourced 1,150.4 0.0

Peak load boiler 275.5 +159.4

Heating plant 248.2 +8.2

Wien Energie | Teresa SCHUBERT 18 January 2023

Total 6,3 TWh

Total 7,0 TWh
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How to decarbonize?

Energy demand and supply 2040

Wien Energie | Teresa SCHUBERT

Sources: Compass Lexecon (2021) Wärme & Kälte, Mobilität, Strom: Szenarien für die Dekarbonisierung des Wiener Energiesystems bis 2040

Final energy consumption

[TWh]

2019 2040

District heating production

(incl. losses) [TWh]

Petroleum products

Natural gas (mainly

individual heating)

District heating

Electricity

Gas CHP

Waste-to-Energy

Gas boilers
Waste heat

Decarb Vienna 2040

ÁMobility based on electricity

Á Heating and cooling: 

Electricity and district

heating (geothermal and heat

pumps)

Á Increase of renewable

electricity production and 

import

Electricity

District heating

Hydrogen & synfuels

Gas CHP

Large heat pumps

Waste-to-Energy

Geothermal Energy

Gas boilers

Ambient heat

18 January 2023
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Renewable disctrict heating mainly via geothermal energy and heat pumpsBUTé 

Several technologies needed

Energy demand and supply 2040

Wien Energie | Teresa SCHUBERT

From storage

Gas boilers

Gas CHP

Industrial waste heat

Biomass CHP

Heat pumps

Geothermal energy

Waste-to-Energy

To Storage

Heating demand

Sources: Compass Lexecon (2021) Wärme & Kälte, Mobilität, Strom: Szenarien für die Dekarbonisierung des Wiener Energiesystems bis 2040

Mooslechner, H.  Gadermeier, G. ĂErforschung von Aquiferwärmespeichernim GroÇraum Wien (ATES Vienna)ñ (2022). Geothermische Energie 103.
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18 January 2023

Peak load coverage in winter times

Economic optimization potential
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The role of green gases

Energy demand and supply 2040

Wien Energie | Teresa SCHUBERT
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Gasification

Wien Energie | Teresa SCHUBERT

energy density ậ

storable ậ

homogeneous ậ

flexible application ậ

energy density ắ

storable ắ

homogeneous ẩ
flexible application ắ

storable ẩ

homogeneous ậ

flexible application ắ

energy density ậ

storable ậ

homogeneous ậ

flexible application ậ
Gasification and synthesis

Storability and flexibility

18 January 2023

From base load to peak load coverage

Circularity

High-value products

Reduction of CO2 emissions
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Wien Energie | Teresa SCHUBERT

Technical dataof the demoplant

Fuel input gasification 1000 kW

Syngas input

Fischer-Tropsch 

synthesis

300 kW

Overall efficiency ~ 55%

Input materials

Woody biomass and residues, 

rejects, sewage sludge and 

other urban waste fractions

Gasification

Waste2Value ïresearch to answer these questions

18 January 2023
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Teresa SCHUBERT
teresa.schubert@wienenergie.at

+43 664 884 80235

mailto:teresa.schubert@wienenergie.at
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Digitalization of EMS

Optimization of internal energy use as an industrial company

Maria Lechner

Graz, 18th Jan 23
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INNIO Digital Training

Å Intro

ÅGeneral Approach for Energy Management Systems

ÅOverview of Energy Supply 

ÅPlatform Concept 

ÅQ&A

21

Agenda
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Å A leading provider of renewable gas and 

hydrogen-rich solutions and services for 

power generation 

Å With our Jenbacher* products, INNIO* 

helps to provide communities, industry 

and the public access to sustainable, 

reliable and economical power ranging 

from 250 kW to 10.4 MW. 

Å Headquartered in Jenbach, Austria

22

INNIO Jenbach
Company presentation

INNIO* is...

*Indicates a trademark
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Education

Å HTL Industrial Engineering

Å Study Energy Engineering 

Å Study Management and Law

Å Continuing Education (Leadership, Hydrogen, Auditor,.. ) 

Job

Å Project Lead Energy > 2016 

Å Projects (CHP Plants, Smart Meter, Battery storage, Microgrid, H2,.. )

Å Global Supply Chain Management 2012- 2016

23

Personal Data 

Ing. Maria Lechner MSc Ba

*Indicates a trademark
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Å Local electricity and heat supply

Å Site-specific energy supply 

Å Volatile electronical output from local 

testbenches

Å Energy cost optimization with our

digital platform

24

INNIO Jenbach
Energy Infrastructure

On-site energy landscape

Goal: ñAnalyze and optimize in-

house energy balanceò



Energy Management 

Systems
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V Visualization and diagnostic

V Forecast and operational timetable

V Analysis of continually updated 

information (e.g., machine data, process 

data, electricity prices, weather data and 

calculated prognoses)

V Precise electricity supply when the grid 

demands

V Showcase Jenbacher product portfolio

V Machine connectivity

V Amount and complexity of data requires 

to use of artificial intelligence (AI) and 

self-teaching algorithms

V Microgrid CHP+

Energy Management System
Challenges of today

V Energy costs

V Increasing volatility of renewable

systems (e.g., solar)

V Efficient use of recovered heat

V Flexibility in power generation with 

optimal dimensions for energy storage 

and heat grids

Operational Optimization 

26

Connectivity Costumer Perspective 

Solution:

Optimize internal energy use

with digital platform

Solution:

CHP technology - combined heat

and power generation

Solution:

Scalable digital platform
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Energy Management System
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Adding value through digitalization 

Traditional solution

Holistic approach: 

Optimization of plant, energy 

storage, heat and electricity 

trading

Creating opportunities for 

additional revenue through flexible 

profiles and forecasts 

myPlant* Optimization

all-in-one solution:
V Historical information/ afterwards

V Focus on electricity grid

V Unused potential for optimizing 

energy storage and heating 

demands

V Manual adjustment of operating 

schedules and limited overall 

efficiency

Digitalization of EMS
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Energy Management System

28

Optimization

Base Load Operation

Electricity Optimization

myPlant* Optimization Operation

Power Output

Market Price

Heat Buffer

Yearly Optimization

Daily Optimization
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Energy Management System

29

Optimizing on multiple time horizons

Annual optimization

Annual operation profile for optimized 

operation of the entire plant to achieve 

annual targets.

Intraday optimization

On short-term variations such as 

unscheduled maintenance, manual 

operations or extreme unforeseeable

weather changes, operation is adjusted 

to the 15min based intraday market. 

Day-ahead optimization

Based on short-term weather 

forecasts and other plant-related data, 

our solution optimizes operation for the 

day-ahead market.

Prognosis: once a week Prognosis: twice a day Prognosis: every 5 minutes



Energy Supply



All rights reserved

Energy Supply 

31

Infrastructure



All rights reserved

Energy Supply

32

Fast and flexible CHP plant

VTechnology, production and training 

center 

VWide load range 

Flexible power for heating and heat 

storage

VUse excess electricity

VStore heat for use when needed

Energy Management with myPlant* 

Optimizer

VFully integrated solution 

VOperation optimization

VSystem forecasting 

1

2

3

System Overview

1

2

3


