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Computation of Reactor Control Rod Drop Time

under Accident Conditions
(in Chinese)

DOU Yika‘ng YAO Weida YANG Renan JIANG Nanyan
(Shanghai Nuclear Engineering Research and Design Institute)

ABSTRACT

The computational method of reactor control rod drop time under accident
conditions lies mainly in establishing forced vibration equations for the components
under action of outside forces on control rod driven line and motion equation for the
control rod moving in vertical direction. The above two kinds of equations are con-
nected by considering the impact effects between control rod and its outside compo-
nents. Finite difference method is adopted to make discretization of the vibration
equations and Wilson-§ method is applied to deal with the time history problem.
The non-linearity caused by impact is iteratively treated with modified Newton
method. Some experimental results are used to validate the validity and reliability of
the computational method. Theoretical and experimental testing problems show
that the computer program based on the computational method is applicable and re-
liable. The program can act as an effective tool of design by analysis and safety

analysis for the relevant components.
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0. 367 2.52 2. 47 0.410 2.52 2. 47 0.410 2.52 2.50
0. 403 2. 45 2. 40 0. 446 2. 45 2.41 0. 470 2. 45 2. 42
0. 443 2. 38 2.33 0.490 2.38 2. 34 0.510 2. 38 2. 36
0. 480 2.31 2.26 0.530 2.31 2.27 0. 553 2.31 2.29
0.513 2.24 2.20 0.573 2.24 2.20 0.597 2.24 2.22
0. 550 2.17 2.13 0.613 2.17 2.12 0. 643 2.17 2.15
0.583 2.10 2.07 0. 650 2.10 2.05 0. 683 2.10 2. 08
0. 617 2.03 2.00 0.723 1.96 1.92 0.717 2.03 2. 02
0. 650 1.96 1.93 0.763 1.89 1.84 0.757 1.96 1.96
0. 683 1.89 1. 86 0. 800 1.82 1.77 0.797 1. 89 1. 89
0.717 1.82 1.79 0.833 1.75 1.70 0.833 1.82 1. 83
0. 750 1.75 1.72 0. 870 1.68 1. 63 0. 867 1.75 1.77
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0.943 1.33 1.32 1.076 1.26 121 1.087 1.33 1.39
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1. 007 1.19 1.18 1.140 1.12 1.08 1.160 1.19 1.27
1. 040 1.12 1.04 1.173 1. 05 1. 01 1.197 1.12 1.20
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1. 440 0. 49 1. 608 0. 48
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