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Key values
Mixing temperature for flow temperature: 

 /- 3°C
Maximum steam flow per turbine:  

 46.1 t/h +/-0.5 t/h
Generator capacity per turbine: 

 4.3 +/- 0.1 MW
Reduction in steam flow draw-off:  

 30-35 t/h to 10t/h +/- 1t/h per turbine

Fuzzy controls for 
the high-pressure steam systems

INP services
The fuzzy controls were implemented on the fly 
during operation. No downtime was allowed for 
the steam turbines, the two district heat conver-
sion stations at the Fluidized-Bed Reactor 4, or 
the old system. The detailed services provided by 
INP International Projects were:

Supply, installation, and wiring of electrical  
 enclosures with necessary controls and signal
 routing

Provision of all required hardware and  
 software components, with installation

Complete wiring of all required supplies,  
 signals, etc.

Implementation of superordinate controls  
 systems, including all required modifications
 to existing controllers and control paths 

Optimization of existing superordinate  
 controls systems 

Complete commissioning 

Fuzzy controls methodology
In controls engineering, fuzzy controllers are rule-
based expert systems, i.e., they make decisions 
based on the available information (measured 
variables) and on stored rules systems (expert 
knowledge). A fuzzy controller can operate op-
timally only if its expert knowledge covers all 
operating states (partial load, average load, and 
full load) and the control decisions that can be 
derived from them. It is therefore imperative to 
compare the control behavior and the established 
rules systems of a basic version of fuzzy controls 
to real operational data, and to transfer new or 
missing information if needed. This activity is car-
ried out using extensive data documentation, PC 
simulation, and repeated modeling of the fuzzy 
controls.

Maximum flow
In combined operations of the old system with 
the new fluidized-bed reactor, and in certain 

cases for operation of the old system without 
the Fluidized-Bed Reactor 4, additional steam is 
available beyond the nominal maximum turbine 
power. Previously, the power was limited by the 
maximum HP steam flow. Using superordinate 
controls systems, the steam turbines were to be 
operated at the specified limit of their capacity. A 
limiting controller for the turbine wheel chamber 
pressure was implemented at the fuzzy level. A 
rise in electrical power was achieved by increas-
ing the steam flow through the low-pressure side 
of the turbines. This was made possible by shift-
ing the district heat flow temperature between 
the new fluidized-bed reactor and the existing 
system, and by providing steam for the auxiliary 
consumers of the MP distribution through turbine 
bypasses. The steam that is not processed by the 
old system is fed into the district heat network via 
the steam conversion stations of the fluidized-bed 
reactor or of the old system.

Superordinate HP steam controller
The Vienna District Heat Simmeringer Haide plant 
has a total of six steam generators: four fluidized-
bed reactors and two rotary kilns. The steam gen-
erated by these six furnaces is processed in two 
redundant steam distribution systems. District 
heat is generated in two converter stations, and 
two back pressure steam turbines generate elec-
trical power. With the construction of the fourth 
fluidized-bed reactor, steam can now be fed into 
the energy system beyond the allowable design 
limits.  

Task and goals
In order to avoid overloading the energy system, 
but still be able to use both turbines up to their 
full flow capacity, a superordinate steam network 
controller was to be installed. To operate the 
HP steam network of the older systems in the 
Simmeringer Haide plant and the Fluidized-Bed 
Reactor 4 for cogeneration, superordinate fuzzy 
controls were to ensure even, stable steam net-
work operation. The demand for maximum flow 
of available steam, while simultaneously keeping 
variations in the HP pressure low, is of particular 

importance for operating the power systems in a 
manner that is gentle on the boiler and the sys-
tem. This resulted in the following detailed goals 
for the implementation of fuzzy controls:

Control of existing process parameters, using  
 any process values within operationally 
 sensible limits. Actuating variables can have a
 direct physical meaning (e.g., a valve 
 position), or can represent a target value for a 
 subordinate control circuit (e.g., cascade 
 control circuits).

Maximum flow of the available steam through 
 the steam turbines, considering system and 
 turbine limits.

Maintaining the safety functions  
Fallback option to the existing controls  

 systems (smooth transition from conventional
 to fuzzy controls, in both directions) 

Consideration of various system operational  
 modes in normal operation. In particular, these 
 are one- and two-turbine operations, and 
 different numbers of steam generators in 
 each case.

Simulation model fuzzy steam network


