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Highlights 

 Piecewise linear model for cold start-up.   

 Experimentally validated data from simulations. 

 Cold start-up optimization using both linear and nonlinear models. 

 Application of model predictive control. 

 Optimization of the modelling and control processes. 

Abstract 

Proposed is a new optimization scenario for the cold start-up of a heat recovery steam 

generator in a combined cycle power plant. A nonlinear model consisting of all components 

of a heat recovery steam generator including economizer, drum, and superheater is 

considered as the main plant. Another system is identified based on prediction error 

method to design the control inputs of the system. The model obtained based on prediction 

error method is a piecewise linear model validated using a wide set of experimental data 

acquiring from a heat recovery steam generator during cold start-up. In order to improve 

the performance of the heat recovery steam generator cold start-up, a quadratic cost 

function is proposed based on wall temperature of superheater, drum pressure, exhaust 
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