% ™ BT . L 130

I 75-12-4-3

Overshoote]] #yREEMH & Z -] %Fﬁﬁ%aﬁ%ﬂﬁﬂ

(Time Optimal Control of Nuclear Reactor with

Constraint oni Power Overshoot)
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Abstract

The power overshoot js rised in the output during the transient period when the output of nuclear reactor
is increased from the initial state to the desired target state and certain amount of constraint on power level
is of primary importance for safety control of nuclear reactor,

Therefore, the maximum principle is applied to this process control in transfering its power from the

initial state(z,, ¢,) to the final target state(27, 2¢, or 1.5#, 1.5¢,), adjusting the reactivity so that its
overshoot is limited within the allowable constraint required. In this case, the switching points, switching
times, optimal time and optimal control reactivity are calculated.
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Table 1. Fuel nuclides and reactor parameters

Fuel nuclide [ 8 ( 2 ’ 7
U-235 0.0065 | 0. 00748] 0. 0001
Pu-239 0.0021 | 0.686 | 0.001
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Table 2, Switching points,v Switching times, and Optimal times.
7: .0001; target(2n, 2¢,); constraint: 3n,;U-235;time(sec, b}

Reactivity 1st, S.W. 2nd, S,W. 1st, €.V, Cerstraint ’ ond. S.W. Final

X;a X1 time time ] time time

.5 1.4€87 1.99¢5 5.2158 i 5.1770 10. £¢3 . 0058
.6 1.2094 1. 9996 1. 6668 7.4251 9.0919 . 0052
W7 1. 0101 1. 9996 . 0987 8. 8705 8. 8705 . 0046
.8 1.C0046 1.99%6 . 0529 © 8.8070 8. 8599 - 0041
.9 1,0031 1.9997 . 0286 ‘ 8.8168 8.8553 . 0038
3 . 001;5target(1.5U,, 1. 5¢4); constraint: 2n,; Pu-239; time(sec.)

Reactivity Ist. S.W. 2nd. S.W, Ist, S.W, Constraint 2nd. S.W, Final

X2 Zagh time time time time
.5 1. 0957 1.4919 2.2726 8.4046 10.677 . 0836
.6 1. 0458 1.4927 1.2104 9.2091 10.420 . 0756
7 1.0308 1. 4933 . 8567 9.4530 10. 310 . 0687
.8 1,0233 1.4938 . 6690 9.5797 10. 249 . 0628
.9 1.0188 1.4943 . 5509 9.6593 10.210 . 0578
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