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Abstract. Statistical system identification and its use for the optimal 
control of thermal power plants are discussed. The analysis of the plant 
dynamics and derivation of the state-space representation are performed by 
fitting a multivariate AR model to the plant data obtained by an 
experiment. The basic concept of the power plant control and the 
motivation that necessitated the statistical approach are explained in the 
introduction. Practical procedure for the implementation of the method is 
described in detail with examples obtained from actual plants. The main 
items discussed are the selection of system variables by means of relative 
power contribution analysis, determination of the state equation and 
adjustment of the optimal feedback gain by digital simulation technique. 
Finally, excellent performance of the proposed control system is demonstrat- 
ed by the operating records of 500 MW and 600 MW supercritical plants. 
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1. Introduction 

In a large capacity high-pressure high-temperature boiler for electric 
power generation, deviations from the set points of steam temperatures at the 
boiler outlet must be kept within one or two percent of their rated values in 
order to maintain the nominal operating efficiency and ensure the safety and 
the max imum equipment life of the plant. The main purpose of the boiler 
control is to allow the increase or decrease of steam generation as fast as 
possible in response to the load command  from the power system's dispatch 
center, while satisfying the above-mentioned operating conditions. 

However, since a modern thermal power plant usually includes many 
control loops with significant mutual  interactions within the boiler process,it 
is not easy for the conventional P ID controller to fully compensate for these 


