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Development of a Small-Scale Simulator for Designing Advanced Control
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Abstract

There has been a difficulty in implementing control agorithms (including even proportional-
integral -derivative control algorithms) designed to verify and test to many small-scale simulators. In particular, it
was almost impossible to implement advanced control algorithms to them. Therefore, it is required to develop a
new simulator that facilitates the implementation of advanced control algorithms and the interface between
different kinds of application programs. The objective of this work is to improve the existing small-scale
simulator (FISA-2/WS) for the Kori unit 2 nuclear power plant and thus enable advanced control algorithms to
be tested and verified by being applied to it. The developed simulator consists of FORTRAN, Visua C++, and
MATLAB programs and an advanced control method using a receding horizon control method was applied to it
to control the steam generator water level.
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{
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mxArray *x3_ptr; /I desired water level
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mxArray *y_ptr; /I feedwater flowrate

* Create an mxArray to input into mifSgCtrl */

for (inti =0;i < 2; ++)

{
init_flag = mifScalar(in_flag);
ii = mifScaar(i);

x1_ptr = mlfScalar(CTRL.wlevel[i]);

if(in_flag ==0) {
x2_ptr = mlf Scalar(BOPCON.wfwo);
}

else{
x2_ptr = mlfScalar(CTRL.stflow[i]);

}
x3_ptr = mlfScalar(CTRL.dlevel);
x4_ptr = mlfScalar(CTRL.ictrl_flag[0]);

y_ptr = mlfSg_ctrl(init_flag, ii, x1_ptr, x2_ptr, x3_ptr, x4_ptr);

/I The return value from mifSgCtrl is an mxArray so we must extract the data from it
y = mxGetPr(y_ptr);
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Fig. 13. Demonstration of an advanced controller(high power).
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Fig. 14. Demonstration of a PID controller(high power).
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Fig. 15. Demonstration of an advanced controller (low power).
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Fig. 16. Demonstration of a PID controller (low power).
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