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Real-Time Prediction of Boiler Steam Flow Rate Using Laser Gas Analyzer
and Its Application to Control
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Abstract

We have developed a method to predict boiler steam flow rate using the O» concentration of
combustion gas measured in real time with a laser flue gas analyzer installed at the combustion
chamber outlet and the combustion air flow rate supplied to the furnace. This method is simpler
than conventional methods. The boiler steam flow rate predicted by this method can detect fluc-
tuations 4 to 6 minutes ahead of the actual measured values, as with the conventional method.
We used the predicted boiler steam flow rate by this method for automatic combustion control of
a municipal waste incineration plant. As a result, we were able to reduce the boiler steam flow
rate fluctuation by about 40% compared to the case using the measured boiler steam flow rate.
The result was equivalent to the case of using the predicted boiler steam flow rate by the
conventional method. In addition, we used the predicted boiler steam flow rate to the control of
the recirculation gas flow rate for the exhaust gas recirculation system. As a result, we were
able to control the fluctuation of the generated NOx concentration and reduce the ammonia
water used in the catalytic denitration system by about 25% compared to the case without
recirculating gas flow rate control.

Keywords: laser gas analyzer, automatic combustion control, boiler steam flow rate,
NOx concentration
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