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ABSTRACT 

The main focus of the thesis is on light water reactors which 

are being commercially designed in the U.S.A., U.S.S.R. and France. 

Specifically, control problems related to boiling water reactors 

(BWR's) and pressurized water reactors (FWR's) have been investi-

gated. 

The following power plants have been chosen for the studies 

in multivariable control. 

(i) Big Rock Point Reactor 

This is a direct cycle forced-recirculation 159 MW (thermal) 

boiling water reactor plant situated in Charlevoix,Michigan, 

U.S.A. 

(ii) H.B. Robinson Nuclear Plant 

This is a 2200 MW (thermal) pressurized water reactor plant 

situated in Carolina, 

In order to obtain the multivariable control strategy, a 

multi-input mathematical model for the Big Rock Point BWR plant is 

developed and validated using available experimental data. For the 

H.B. Robinson nuclear PWR plant, a multi-input linear mathematical 

model developed by Kerlin and co-workers has been used here for 

studies in optimal control. A simplified single-input model for 

the PWR plant is shown to give satisfactory optimal control strategy. 

ii 
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In deriving the mathematical model for the nuclear reactor, 

there are various parameters whose values are approximately deter-

mined either through empirical formulae or by using curve-fitting 

techniques. This necessitates a controller design which takes into 

ac •ount sensitivity to parameter variations from their nominal 

values without appreciably deteriorating stability and regulation 

of crucial system variables. 

In this thesis, a new multivariable control algorithm is 

proposed that guarantees prescribed closed-loop eigenvalues and in 

addition minimizes a selected performance index which is of stand- 

and linear regulator type, modified to include a quadratic sensiti-

vity term. 

The following computer-aided-design (CAD) package is reported 

in the thesis : 

(i) Sensitivity-reduced design of continuous linear regulator 

with prescribed closed-loop eigenvalues. 

(ii) Sensitivity-reduced design of discrete linear regulator with 

prescribed closed-loop eigenvalues 

(iii) Design of sensitivity-reduced optimal deadbeat controller 

(iv) Design of optimal deadbeat reduced-order observer 

The CID package based on the new multivariable control algorithm 

has been successfully employed for the controller design of the nuclear 

power plants. 

Relevant background material, reviews and suggestions for further 

work in this area are also included. 
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