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Introduction (1)

Experiments are under way to study the
physics of source-driven systems

Reactivity reconstruction from local flux
measurements is an important aspect

Pulsed experiments are considered

Flux interpretation needs to account for
spectral and spatial effects
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Introduction (2)

* Inverse methods are easily
implemented from point kinetics models

* |t has been observed that satisfactory
results are obtained if the global system
power Is used in inverse methods
associated to global kinetic parameters

However

* Only signals from local flux detectors
are available
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Introduction (3)

Signals from local detectors have to be
(importance) averaged

Strong importance effects can be
observed in source-driven problems

More suitable and problem-oriented
weighting procedures must be used In
inverse frameworks to construct ad-hoc
Kinetic parameters
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Scope of the analysis

» Study importance weighting
procedures to generate point models
that are adequate to accurately
simulate local flux signal evolutions in a
pulsed experiment

* Redefine time-dependence of source to
better represent the physical response

Trieste Workshop - October 2005



Methodology

Integral parameters are derived by taking the factorized

balance equations n(x.t) = Al (x:t)
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Methodology

. .obtaining a system of equations in time for amplitude
functions with a point-like structure
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Questions:
» Choice of the shape function ¢ ?

« Choice of the weighting function ? - definition of
with different objectives
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Global and Local Point
Kinetics

(gpk) and (Ipk)

weighting function = adjoint problem

2 Y

Source-driven adjoint critical adjoint

igenvalue)
 the adjoint source can be assumed as

the local detector where the flux
measurement is taken = Ipk

» global weighting, i.e. assuming as
adjoint source the fission productivity
v2,, suitable to predict power
evolution-> gpk
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Pulsed-source experiments

* Localized source In space and time

* Analysis of the evolution of the flux after
the source pulse

« Comparison of different options for the
construction of the point model adopted
in the interpretation of the results
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Pulsed-source experiments

» Analytical and semi-analytical study of a
source pulse in a 1D system:

— Comparison of exact results with point
Kinetic models;

— Influence of the distance of the detector
from the source:
* Time-delay of the response of the system
* Modification of the time behavior of the source
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Pulsed-source experiments
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Pulsed-source experiments - Power evolution
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Pulsed-source experiments- Fiux at detector

position
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Pulsed-source experiments - Power

evolution
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Pulsed-source experiments- Fiux at detector
position

* Flux response at spatial points far from the
source is mainly influenced by the time
delay of the neutron signal detected

It is necessary to modify the time behavior of
the source in order to simulate the real

signal
 Evaluation of time of flight to detector position
 Evaluation of mean travel time (which distribution?)

« Convolution of external source with system response

(use of Green function)
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Treatment of source delay

e Tim

<
£

w

e SoL

source

1.2

1

0.8f

06

04

0.2

0

-0.2

/"
o %17

0 5 10 15
t[m.at]

i) = 0 J(t)G(x,,t'® t)dt’

Trieste Workshop - October 2005

20

it

17



Treatment of source delay

X, = 4.4L
Exact 0.5
solution
Point
Kinetics

t, = X%: 6.15ms=0.46 m.a.t.

t, = Qtxf(x,t)dt'= 36ms= 2.7m.at

Convolution with Green function

DX

t[m.a.t]
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Treatment of source delay

X, = 0.9L
Exact 2
solution
Point 15}
Kinetics

t, = ’% = 1.16ms=0.087 m.a.t.

cI:(::{D)

L, = O UxF (x,,t7)dt'= 12.3ms = 0.92m.at. 05

Convolution with Green function
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Use of Ipk in transient evaluation
» 3-group solution in a MUSE-like
configuration (1D)

» Localized perturbations of cross
sections

» Evaluation of power and local flux using
gpk and Ipk Fore

shield
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Use of Ipk in transient evaluation
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Use of Ipk in transient evaluation
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