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Abstract —Nonlinear process-model based controls (PMBC) are developed for control of main steam

temperature and drum level of a 100 MW drum-type oil-fired power plant. The process model is derived
using the “first principle approach” and is validated in steady and transient conditions. The model is in
good agreements with the field test data. Performances of the nonlinear PMBC are far superior to those of

PID in all aspects for the disturbances of ramp increase in load and step change in fuel Btu value.
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o] 7] 4, f: process state equations

g: algebraic process equations

h: output equations

X: state vector

u: control vector

w: implicit parameter vector
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Table 1. Performance indices of PID and PMBC
main steam temperature control.

B4 - EHE

Table 2. Performance indices of PID and PMBC
drum level control.

Load Incrase from 50 MW to 75 MW, 7 MW/min

Load Increase from 50 MW to 75 MW, 7 MW/min

PMBC PMBC
performance PID Before After Performance PID PMBC
Index Improved Improved Index
IAE 19404.04 50.48 18.23 1AE 137650 22.89
ISE 19381.62 32.03 14.467 ISE 107719 0.12
MD 27.359 0.176 0.107 MD 319 0.64

5% Reduction in Fuel Heat Value

Load Increase from 50 MW 75 MW, 7 mW/min

PMBC PMBC
Performance PID Bcfore After Performance PID PMBC
Index Improved Improved Index
IAE 9537.66 115.68 4,947 IAE 4864 .85 6.85
ISE 9355.33 11.46 0.023 ISE 3228.59 0.011
MD 9.46 0.648 0.14 MD 9.49 0.26
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Fig. 9. Simulation results of PID and PMBC drum
level controllers for Ramp load increase.
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