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1-1. Introduction(Control Rod Insertion System
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C> The estimation of the control rod insertability is one of the most important design
tasks affecting the scrammability of the reactor under seismic events.
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1-2. Introduction

[Conventional estimation]

The insertion time of the control rod is

conventionally estimated by vibration tests
using sinusoidal input wave.

Difference between test condition
and the real condition
- Temperature and pressure
-Input wave

Vibration test
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2 c>Control
1/ rod

Establishing a more accurate estimation of the seismic scrammability ?-“'

C> Combination between numerical analysis method
and experimental method

The following are main contents of this presentation
-Development of a numerical analysis technology

-Seismic safety margin of scrammability focused on the dependence of

the insertion time on input seismic motion

© Hitachi, Ltd. 2010. All rights reserved.



2-1. Control Rod Insertion Mechanism 4/20 o ek

Upper grid

Control rod
(CR) [

Guide tube

: ﬂ[w

Control rod || || 3
Reactor (el I
pressure | il
vessel hi“}
CR drive 7 iy

Boiling water reactor(BWR) N

© Hitachi, Ltd. 2010. All rights reserved.



2-2. Control Rod Insertion Mechanism 5/20 o teres
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3-2. Structural model
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3-5. Structural model (Effect of Fluid)
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Mutoh Lah. Waseda Univ.
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Structural model (using Multi-Bod

. Control Rod Scrammability Analysis Model HITACH!
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4-1. Validity of Numerical Analysis Model 1g/90 o tcnes
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The comparison between analytical results

and experimental results
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I
-Seismic safety margin of scrammability focused on the dependence of
the insertion time on input seismic motion
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C> This result suggests that the conventional estimation using sinusoidal input wave
is more conservative than using seismic waves.
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1. Hi-SCRAM can simulate the realistic insertion behavior
of the control rod and predict the insertion time under

seismic excitation.

2. The numerical analysis model provides good agreement
with the insertion time of the control rod.

3. The conventional estimation using sinusoidal input wave
includes the seismic safety margin.
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Seismic Scramability Test Facility
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Hitachi-GE Nuclear Energy, Ltd. developed the test facility for demonstration
and evaluation of dynamic behavior of reactor internal components under

seismic conditions.
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Features
- Seismic scrammability test

for all BWR type reactors
can be performed.

- Horizontal excitation by two

hydraulic shakers can
demonstrate seismic
response behavior.

- Seismic isolators are used

for supporting the reaction
wall in order to minimize the
vibration influence to the
surrounding areas.
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