
  

 
 

 

 

Superheated steam-waste heat boiler behind gas turbine 15 
MWelectr. for the company AOS Aluminium Oxid Stade GmbH  
 
At the site of Aluminium Oxid Stade GmbH, a combined heat and power plant was newly 
installed in order to cover its power requirement and the needed amount of steam for 
production purposes.  
Two gas turbines with an electrical power of 15 MW each create the superheated steam 
in the downstream waste heat boiler, at a permissible positive pressure of 14 bar. 
 
 
In May 2010, VKK Standardkessel 
received the order to deliver and assemble 
2 superheated steam generators for the 
use of exhaust gas from 2 gas turbines 
with an electrical power of 15 MW each. 
 
 
 

 
Technical data boiler 

 
2 x 65 t/h superheated steam 
Steam output in waste heat operation 30 t/h 
With additional firing 65 t/h 
Permissible pos. operating pressure 14  bar 
Positive operating pressure 11  bar 
Permissible superheated steam temp. 250  °C 
Superheated steam temperature 210  °C 
Additional firing 22.7 MW 
 
Technical data gas turbine 

 
Electrical power 15 MWelectr. 
Amount of exhaust gas 50 kg/s 
 

It was most important for the customer to have flexible modes of operation.  
In detail: 

 waste heat operation  
 waste heat operation with additional firing 
 waste heat operation with steam output regulation via bypass 
 only turbine operation with exhaust gas routing via bypass  

The single operating conditions must adjust automatically according to the electrical and thermal demand. An easy 
change of the assembly groups should be possible as well.  
 
As the waste heat operation generates 30 t/h of superheated steam, the difference is added by an additional firing 
with the fuel natural gas. 
 
Image 1 shows the structure of the system in the side view. The essential system parameters are specified.  
 
 
 
 
 

 
 

Image 1, side view of complete system, with data 

gas turbine, 15 MWel.   sound power level 85 dB(A)  additional firing 22.7 MW, natural gas H 

amount of exhaust gas 50 kg/s  exhaust gas temperature 115 °C combustion chamber temperature 860 °C 

exhaust gas temperature 500 °C  pressure drop, total 29 mbar  superheated steam 210 °C, 65 t/h 
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For the additional firing the oxygen of approx. 15 % in the turbine exhaust gas is used. No significantly greater 
amount of exhaust gas is caused; therefore the thermal efficiency of the waste heat boiler increases from 76% to 
90%. 
 
 
 
The construction for the assembly of the system shall be as follows, beginning at the exhaust gas outlet of the gas 
turbine: 
 

Exhaust gas diffuser 
Silencer 1 
Bypass chimney / main chimney with the necessary flap system 
Combustion chamber with natural gas surface burner. The combustion chamber is lined with fibrous material.  

Lying single-pass -smoke tube boiler,    4600 x 6000 mm long. 
Superheater 
Additional evaporator, connected via tubes in the natural circulation with the smoke tube boiler  
Economiser 
Continuative tubing until the main chimney, which carries out the bypass function as well.  
Another silencer is integrated in the bypass/main chimney.  

 
Due to the arrangement of the superheater between the smoke tube boiler and the additional evaporator, flue gas 
temperatures above the load range of 250 °C – 290 °C are applied to the superheater. The resulting superheated 
steam temperature is between 205 - 215 °C. Therefore, the superheater is not regulated. For start-up only small 
amounts of steam need to be routed via the starting valve.  
 
As the exhaust gas line is led from the economiser to the chimney over the roof, the emission measurement with the 
necessary inlet and outlet sections can be reached without problems from the roof.  
 
 
 
Image 2 shows the bypass flap design with a diameter of  2500 
mm. Since the maximum possible turbine exhaust gas 
temperature was specified with 615 °C, the flap as well as the 
whole flue gas system before the boiler is made of alloy 
material in 1.4878 (austenite).  
 
Due to their size, the flaps are designed as two wing flaps and 
are supplied with sealing air for a tightness of 100 %. An 
insulation is installed between the two flap wings in order to 
exclude radiation losses when the flap is closed. 
 
 
 
 
 
 
 

 
Image 3 shows the surface burner which follows the three-way 
flap construction in boiler direction and which is integrated in 
the combustion chamber with a lining of fibrous material. Due 
to the maximum combustion chamber temperature of 900 °C, 
the surface burner can be applied very well and with a 
pressure drop of max. 1. 5 mbar at 
the waste gas side it is also very 
economic. Furthermore, the regulation 
performance of 1 : 10 is ideal for the 
desired customer requirements. 
 
 
 
 


