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The Development of the analysis models for the Reactivity Change and the
Withdrawl Force by the Thermo—Mechanical Behavior of the Assembly Ducts
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Abstract

The thermo-mechanical analysis of the assembly ducts for Fast Reactor are
mainly performed to evaluate the change of reactivity, the force at pads on core
assemblies, the withdrawal force at refueling, the loading and refueling deviation
of assembly ducts, and the bowing modes for control assembly. In this paper,
the model for the evaluation of reactivity change trends as well as that of the
withdrawl force were developed and inserted into NUBOWZ2D-KMOD. The
sensitivity analyses results of NUBOW2D-KMOD were compared with those of
CRAMP code, and the gap size between pads was also derived to keep the

negative reactivity trends.
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F = Q-P+6S (2)
P, Q : resultant inward and outward force acting on each 60sector of Row ]
F : net outward force acting on a load point

S : circumferential force acting on beam of Row ]

P/6

P, =k, \V, +VB, -V, .- VB,.- D,,) (3)
Oy =P (4)
S, =k, (D, (-1 (A+aT,)- RP-V, - VB,)2(J - 1) )
o] 714

P : inward force

Q : outward force

S . circumferential force

Ksm : combined contact stiffness

Ksp . contact spring stiffness

A\ . pre-bow displacement

VB . mechanical bow displacement

Dgap : interduct gap

Deler . outside duct dimension at load planes including load pad

thickness

a . thermal expansion coefficient



(6)
(7)

N

. right support clearance

. left support clearance

. pre-bow displacement

. mechanical bow displacement
7t wa M

. contact stiffness

. temperature at i-th node
DELR,)

. hot radial position
. row number.

DELR
DELL
kSS

VB

RP

T
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