
Sustainable heat supply strategies for district 

heating networks ïtools and methodologies 
3rd international conference on Smart Energy Systems and 4th

generation district heating, 

Copenhagen, 12ï13 September 2017

Ralf-Roman Schmidt, Steffen Robbi, Markus Köfinger, Daniele Basciotti, 

Rene Hofmann, Martin Koller, Roman Geyer 

AIT Austrian Institute of Technology GmbH



Ralf-Roman Schmidt: Sustainable heat supply strategies for district heating 

networks ïtools and methodologies, 3rd international conference on Smart Energy 

Systems and 4th generation district heating, Copenhagen, 12ï13 September 2017

215.09.2017

ÅCurrent challenges for many district heating network operators:

ÅChanging market conditions (especially energy prices, regulative 

conditions and by trend decreasing final heat demand) 

ÅIncreasing environmental targets (reducing CO2-emissions by reducing 

primary energy supply, increasing the share of renewable energy sources) 

ĄComplex decision towards the future type and size of the supply units

Åvarious uncertainties, new boundary conditions and conflicting 

requirements have to be considered! 

BACKGROUND AND MOTIVATION
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Initial situation

Å750 GWh/a heat demand

Å375 MW DH peak load

ÅCHP with gas + local lignite coal 

ÅDecreasing heat demand and 

oversized distribution network

ÅDeclining political and social 

acceptance of the use of coal

Objectives

ÅDevelopment of a sustainable 

medium and long-term concept 

for a economic and ecological 

heat supply strategy for 2040

CASE STUDY: CHEMNITZ (GERMANY)

consulting

supervision

Source: 

www.ait.ac.at/fileadmin/mc/energy/downloads/News_and_E

vents/2016_11_15_2.Praxis_und_Wissensforum_FWK/B2_

Patzig__161115_Praesentation_Waermeversorgungskonze

pt_eins.pdf

strategy for 

2040

Project set-up

Run-time

3/2016-8/2017

http://www.ait.ac.at/fileadmin/mc/energy/downloads/News_and_Events/2016_11_15_2.Praxis_und_Wissensforum_FWK/B2_Patzig__161115_Praesentation_Waermeversorgungskonzept_eins.pdf
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DECISION SUPPORT FOR NEW SUPPLY UNITS: 

OVERVIEW OF THE METHODOLOGY

3. Decision on 
the final 
concept

2. Development 
of technology 

scenarios

1.  Assessment 

of boundary 

conditions

status quo of customers/ 
supply/network, forecasting of 

heat demand, potentials of 
renewable/ alternative heat 
sources, characteristics of 

relevant technologies

Preliminary design of the heat 
supply units, operational/ 

supply portfolio optimization 
and sensitivity analyses, 
network hydraulics and 

extension/ routing

Selection of different variants 
(supply units and network 

scenario)

SWOT ïanalyses of individual 
technologies,

Scaled and weighted decision 
support matrix of different 

supply scenarios, 

Transition strategy & action 
plan for the selected variant 

(levelized) heat generation 
costs, return on investment, 
primary energy factor, share 

of renewables, CO2 
emissions é

Regulations, subsidies, 
political targets, energy 

market models (electricity 
price forecast)
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1. ASSESSMENT OF BOUNDARY CONDITIONS

5
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ELECTRICITY PRICE FORECAST

6

Input and output for the 

simulation model

Model EDisOn = Electricity Dispatch Optimization: 

Lineares Optimierungs Problem der TU Wien, EEG

Result: forecast of 

the hourly price for 

electricity (2020, 

2030, 2040 é)
Input

ωhourly: 
load, Wind, PV, 
Hydro import, ... 

ωPower plant data: 
Capacity, max. 
gradient, min. 
supply, emissions, 
efficiency, ...

ωPower data (AC, DC, 
NTC, ...)

ωPrimary energy 
prices, CO2 prices 

Marked 
Model 

Minimization of 
the total 

generation 
costs

Technical 
boundary 
conditions

Solving 
the 

model 
(Gurobi
-Solver)

Output

Electricity prices, 
utilization of power 
plants, costs, hydro-

generation, 
Import/Export, load 
flows, level of the 

storage, etc.

using a ñfundamental modelò of the European electricity system
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HEAT DEMAND ASSESSMENT USING 

3D CITY MODELS & ENERGY PLUS*
* TOOL HAS NOT BEEN USED IN CHEMNITZ, SINCE THE HEAT DEMAND FORECAST WAS DONE BY GEF
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IDENTIFICATION OF WASTE HEAT 

POTENTIALS USING OPEN AVAILABLE DATA*
* ANALYSES HAS NOT BEEN DONE IN CHEMNITZ, SINCE THE POTENTIAL WAS ESTIMATED TO BE RATHER LOW

8

Example 

Vienna

ÅTop-down: 

utilization 

of available 

GIS and 

company 

data

ÅBottom-up: 

Interviews 

and side 

surveys

Source: Loibl W.; Stollnberger, R.; Österreicher

D.: Waste-heat re-use from commercial sources in 

urban environments ïidentification of potentials 

and as sessment of supply-demand matches, a 

Vienna case study, WSEAS TRANSACTIONS on 

ENVIRONMENT and DEVELOPMENT, E-ISSN: 

2224-3496, Volume 12, 2016 

http://www.wseas.org/multimedia/journals/environ

ment/2016/a485815-066.pdf

http://www.wseas.org/multimedia/journals/environment/2016/a485815-066.pdf
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CHARACTERISTICS OF RELEVANT 

SUPPLY TECHNOLOGIES

Full load hours
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Cost functions of the relevant supply technologies, based on

- investment & maintenance costs 

- fuel and electricity prices 

- taxes and subsidies

- efficiencies and CO2 emissions

- é

- Gas CHP (small/ large scale)

- Gas boiler (peak load)

- Biomass CHP

- Large scale heat pumps

- Solar thermal energy

- Waste incineration


