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Simulation Analysis of Multi-model Switching DMC-PID Cascade
Predictive Control in SCR Denitration System

FANG Lei
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Abstract: Aiming at the problems of strong nonlinearity, large inertia and large delay of SCR system in
thermal power plant, a new multi-model switching DMC-PID cascade predictive control scheme is pro-
posed. The improved least square method is used to identify the local linear system model under different
operating conditions. According to the constraint conditions, the controller parameters under different op-
erating conditions are solved based on the quadratic programming effective set method. The current work-
ing conditions are determined by the load command, the tracking and bumpless switching between DMC
controllers under different working conditions are designed, and switching is performed based on the load
command, a multi-model switching DMC-PID cascade predictive control under variable working condi-
tions of SCR denitrification system is proposed to realize the global optimization control of SCR denitrifica-
tion nonlinear system. The simulation results show that compared with the traditional cascade PID, the o-
vershoot of outlet NO,. emission concentration under the DMC-PID cascade predictive control is reduced
by 55.14% and the response speed is increased by 44.23% ;in the external disturbance test, the fluctua-
tion range of ammonia valve opening under the DMC-PID cascade predictive control is reduced by
85.71% , and the recovery time of outlet NO, concentration is reduced by 26.67% .
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Tab. 1 Model of SCR denitration system under different

operating conditions
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