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A Proposal of Revised Method for

Determination of Large Positive Reactivity
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Department of JMTR Project
Qaral Research Establishment
Japan Atomic Energy Research Institute
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Existing expeimental methods for determination of ‘large positive reactivity,
including the fuel addition method as well as the neutron absorption substitution
method were analyzed from a view point of reactor physics. It is found that all the
experimental methods are possibly affected to the substantially large systematic error
up to ~20 %, when the value of excess multiplication factor comes intc the range
beyond ~15%Ak. To cope with this difficulty, a revised interpretation method is
validly proposed. The revised method evaluates the value of the excess multiplication
factor as the accumulation of the consecutive increments of the effective multiplication
factor in a virtual core, which are converted from those in an actual core by multiply-
ing a calculated correction factor f to it. The correction facter f is to be determined
in principle by calculation according to such a guide-line that the value of the excess
multiplication factor can be obtained as accurately as possible. Using the revised
method, the systematic errors are mostly swept out, and evaluation of the excess
multiplication factor is able to be done under little influence of uncertainties in the
reactor constants used for calculation of the correction factor f. The present report
describes only the fundamental validity of the revised method, and therefere for
detailed core calculations are naturally required for determination of correction

factor f of each reactor under investigation. Especially, careful treatments are
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requested, when mutual interaction effects are strong among the measures, generating

the reactivity of a reactor.

Keywords:

Experimental Method, Large Positive Reactivity, Excess Multiplicaticn
Factor, Actual Core, Virtual Core, Fuel Addition Method, Neuiren
Absorption Substitution Method, Revised Method, High Temperature
Engineering Test Reactor (HTTR) , Japan Materials Testing Reactor
(JMTR)
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