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Abstract

This report summarizes the studies of fluid-structure interaction, which
have been performed as a part of LMFBR-related research proaram in CRIEPI.
Future program plan starting from FY1987 is also described.

(1)
(a)

(c)

(d)

(2)

Current Status

Flow-induced vibration of FBR piping system

High velocity of ‘sodium flow (4 ~ 5m/s) is required in the FBR coolant

system. The flow-induced vibration behaviors of the comp11cated
piping with high velocity flow inside are made clear by a series of
water tests with various numbers and radii of bends. :

Flow=-induced vibration of IHX tubes

The zigzag flow pattern including cross flow component in tube
bundle is expected to improve the heat transfer efficiency of IHX.
However, it may develop flow-induced vibration of tubes.
The water vibration test of tubes subjected to the flow including
cross flow component have been performed. .

Fluid-structure interaction in pool-type reactor vessel

Large free surface of pool-type reactor has a possibility to enlarge
seismic sloshing. To examine this,1/40 ~ 1/10-scale tests have been
performed. As a result design concept with fluid between reactor
vessel and safety vessel is effective for suppression of seismic
response. And floating nuclear plant evaluation which aims to spread
available site have been examining.

Free surface sloshing and cover gas entrainment

Scaled model thermal hydraulic tests have been performed and there
observed large sloshing accompanied with breakingof waves in the
large scale test while there did not in the small and middle scale
tests.

Similar behavior was observed for the stratified surface. Those
results are due to scale effect and interaction with structure.

Future plan
Large scale thermal hydraulic tests and development of analysis code

capable of dealing with free surface are schedu]ed for future research
act1v1t1es
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Position of DFBR on Scenario of FBR Commercialization

1990 2000 2010 2020 2030
| | | 1 | | | | |
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Reaclor [iCommercializatioq
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Basic Tech. Specili-

cation for DFBR
Design and Related
R&D for DFBR

,

.
DFBR In this period
one or two more Commercial
FBR will be FBR
constructed. J
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Target for FBR Commercialization

1. Reduction of Construction Cost for Economical Competitor with LWR

2. Concrete Target for FBR Commercialization
(1) Electricity Cost: Less than LWR
(2) Construction Cost : LLess than 1.1 Times of LWR
(3) Burn up : More than 150,000MWD. /T ’

3. Target of DFBR
(1) Construction Cost : Less than 1.5 Times of LWR
(2) Safety : Same Level as LWR
(3) Operability & Maintenability : Same Level as LWR
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CRIEPI STRUCTURE FOR LMFBR WORKS
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BUDGET FOR CRIEPI LMFBR WORKS

(JFY-'84~-'86)

UNIT . M3
ITEMS '84 '85 86 SUM
CRIEPI FUND | 1,600 | 2,100 | 2,200 | 5,900
JOINT
MANUFACTURERS | 1,100 | 1,600 | 1,600 4,300
FUND
TOTAL 2700 | 3,700 | 3,800 | 10,200
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(Velocity : 3.8m/see)

unit (MM)

“Vibration Characteristics on piping wall
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Tube Bundle
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Measured Dynamic Strain of Cross

and Parallel Mixed Flow Induced

Tube Vibration
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Sloshing in 2D Reactor Plenum Model (Video@—b)

Specification

(1)Scale ;1/3 of real plant
(2)Dimension ; Hot Plenum 2.6mH

7.0mL

(3)Weight ; 50Ton (with 28Ton Water)




Seismic analysis of barge

Analysis model

.3-D FEM analysis
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