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Motivation 

The European Union’s 2030 targets for renewable energy, greenhouse gas emission and energy 

efficiency require significant changes in the energy system. Due to the increasing share of fluctuating 

renewable power generation and the difficulties in generation forecasting, there is a growing need for 

additional flexibility to ensure the reliable and efficient operation of the electricity system. The project 

MAGNITUDE [1] investigates the possibilities of multi-energy-systems (MES) to provide flexibility to the 

power system based on the experiences of higher time constants, higher inertia and inherent resilience 

of gas and heat/cold networks compared to electricity networks. Enhanced synergies between different 

energy carriers appear as possible means to provide flexibility to the electricity system but also to drive 

efficiency and business innovation in the energy sector as a whole. [1] 

The investigations in the project focus on seven case studies in different European countries:   

Paper industry (Austria), steel industry (UK), large- and small-scale district heating systems and heat 

supply (Italy, Denmark), wastewater treatment and sewage gas exploitation (Spain), and district heating 

and cooling supply (France, Sweden). 

The present paper explains the ongoing investigations and first results for the Austrian case study of a 

steam system in an integrated pulp and paper mill. 

Approach 

The steam system applied in the investigated paper mill can be considered as a typical industrial steam 

system with different primary fuels, back-pressure steam turbines, and heat (steam) demand on different 

pressure levels (high-, mid-, and low-pressure). The investigations started with modelling the existing 

steam system and in-depth calculation of the technical feasibility to provide flexibility to the power grid 

during different states of operation. Even though the steam turbines produce a considerable amount of 

the electricity demand; the paper mill is still a net consumer of electricity from the public grid. Flexibility 

to the power system can be provided by shifting consumption between the power and the gas grid: 

In case of provision of positive balancing energy, the boilers increase gas consumption and high-

pressure (HP) steam generation. The additional HP steam is increasing the power generation in the 

turbine, which results in reduced net consumption from the power network. The additional amount of 

low-pressure steam cannot be used on-site and must be blown over roof, which is a major drawback.  

If negative balancing energy is requested, the gas flow to the boilers and the steam generation can be 

reduced, and the steam flow to the turbine can be controlled by means of bypass valves. As a result, 

the electricity consumption from the public network is increased while the gas consumption from the 

public grid is reduced in parallel. 

An analysis of the characteristics of the existing flexibility markets in Austria [2] showed that the steam 

system could indirectly support renewable integration by offering flexibility to the following markets: 

aFRR, mFRR, intra-day or day ahead. 

A discussion of five technical improvement options showed that the installation of a steam accumulator 

will be the best option to increase energy efficiency and flexibility provision from the paper mill. Currently, 

simulations are ongoing to identify the optimal dimension of the steam accumulator from a technical and 

                                                      
1 cyberGRID GmbH & Co KG, Weimarer Strasse 119/1, 1190 Wien, Austria, cg@cyber-grid.com 
2 School of Engineering, Cardiff University, Queen's Buildings, The Parade CF24 3AA Cardiff, Wales, 
UK, XuX27@cardiff.ac.uk, AbeysekeraM@cardiff.ac.uk 
3 Mondi Neusiedler GmbH, Theresienthalstraße 50, 3363 Ulmerfeld-Hausmening, Austria, 
karl.rittmannsberger@mondigroup.com 

mailto:cg@cyber-grid.com
mailto:XuX27@cardiff.ac.uk
mailto:AbeysekeraM@cardiff.ac.uk
mailto:karl.rittmannsberger@mondigroup.com


16. Symposium Energieinnovation, 12.-14.02.2020, Graz/Austria  

economic perspective. The comparison of the simulation of the operation of the paper mill with and 

without steam accumulator will show the impact of the steam accumulator in terms of energy efficiency, 

fuel and electricity costs and the revenues from participation in the abovementioned flexibility markets. 

In parallel, the potential barriers for the flexibility provision from MES in Austria are investigated. The 

results are explained in the following chapter. 

Findings 

Industrial MES like paper mills can provide flexibility services to existing ancillary service markets or to 

the intra-day market. While the technology of steam systems and steam accumulators seems to be well 

proven, some tariffs for system utilisation and renewables contribution might yet be improved to better 

support the participation of industrial (net) consumers of electricity. 

The participation in Austrian ancillary service markets requires a prequalification by the Transmission 

System Operator Austrian Power Grid (APG). In the last years, APG proved to be supportive to industrial 

flexibilities. Compared to the requirements for pure generators, here are no major barriers for 

participation of flexible consumers arising from the prequalification process [3,4]. 

Provision of negative balancing energy will result in an increase of consumption and may cause 

additional peak consumption values. The operator of the industrial facility will be charged for additional 

peak consumption on monthly basis according to the Electricity System Charges Ordinance [5] Section 

5. Section 5 (9) regulates the system utilisation charge for balancing service providers at a fairly reduced 

rate. Unfortunately, this reduced rate is only available for balancing service provision but not for negative 

flexibility provided to intraday markets, which are crucial for operators of fluctuating renewables. 

An additional barrier for provision of negative balancing services arises from the Green Electricity Act 

[6] Section 48 (2), which regulates the rate of renewables contribution (Ökostromförderbeitrag) for 

consumers and also sets peak rates for consumers. These peak rates are only depending on the 

network level of the connected consumer but do not consider the provision of any kind of ancillary 

services. As a consequence, the currently implemented rules for renewable contribution penalize the 

provision of negative balancing services. This may hinder the integration of renewable energies.  
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