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Abstract: This paper presents the results 
of tests to calculate the integral curve and 
saturation curve of fission counters installed 
in the RP-10 Nuclear Reactor, which allows 
the polarization voltage of the detector and the 
discrimination level of the start-up amplifier 
to be determined.
Keywords: Integral Curve, Saturation Curve, 
Polarization Voltage, Discrimination Level.

INTRODUCTION
In a nuclear reactor, the evolution of the 

neutron flux is monitored and controlled by 
neutron detectors. For the initiation stage, 
neutron detectors of the fission counter type 
are used in conjunction with neutron instru-
mentation called start-up chains [1].  

For optimal measurement of the number 
of neutrons, the polarization voltage must be 
within its saturation curve and the discrimi-
nation level must be within its integral curve 
[2]. 

New bias voltages and new discrimination 
levels were determined after more than 30 
years since the first criticality due to the new 
commissioning and change of fuel elements 
from uranium oxides to uranium silicides. 

INTEGRAL CURVE 
(DISCRIMINATION PLATEAU)
Curve that allows the level of discrimina-

tion in the start-up amplifier to be determi-
ned. This adjustable voltage level allows noise 
to be discriminated, as well as neutrons with 
energies that have a Gaussian pulse amplitude 
lower than the discrimination level [3].

Figure No. 1: Discrimination in the start-up 
amplifier

SATURATION CURVE (VOLTAGE 
PLATEAU)
Curve that allows the polarization voltage 

of the fission chamber to be determined. As 
the fission chamber is an ionization chamber, 
it is necessary to determine the plateau of the 
ionization region [4].

EXPERIMENTAL DEVELOPMENT

EQUIPMENT

Figure 2: General diagram
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METHOD
An oscilloscope was used to verify and ad-

just the amplitude at the output of the Gaus-
sian pulse shaper to 4V.

The time constant of the escalimeter was 
set to 2 seconds.

Data was collected from the residual neu-
trons, with all safety and control rods inserted 
in the reactor.

Using a potentiometer, the discrimination 
level was varied from 0.1 volts to 5 volts in the 
start-up amplifier and the Escalimeter count 
values were recorded. 

The new discrimination level is adjusted 
and the Escalimeter is recorded at different 
voltage levels between 10 and 550 volts with 
the high-voltage source, and the saturation 
curve is plotted to determine the polarization 
voltage.

RESULTS 

RESULTS OF THE INTEGRAL CURVE
The data is recorded to plot the integral 

curve of the start-up chains. 

Table No. 1: Results of data taken from start 
chain 3.

Figure No. 3: Representation of the data obtai-
ned from start chain 3.

Graph No. 3 represents the integral curve 
of start chain 3. To determine the discrimina-
tion voltage, an average of the plateau limits 
is taken. The curves for start chains 1 and 2 
were graphed in the same way, yielding the 
following summary table.

Chain Previous vol-
tage

Discriminator 
Voltage

CN401 1.2 1.15
CN402 1.7 1
CN403 1.9 1

Table No. 2: Discrimination voltage
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SATURATION CURVE RESULTS
The data is recorded and the saturation 

curve of the startup chains is plotted. 

Table No. 3: Results of data taken from startup 
chain 3

Figure 4: Representation of data obtained 
from startup chain 3

Graph No. 4 shows the polarization curve 
of startup chain 3, and the voltage is deter-
mined from the graph. Similarly, the voltage 
curves of startup chains 1 and 2 were graphed, 
yielding the following summary table.

Chain Previous 
voltage

Discriminator 
Voltage

CN401 400 V 450 V
CN402 400 V 450 V
CN403 400 V 400 V

Table No. 4: Polarization voltage

CONCLUSIONS
The integral curve and saturation curve 

were successfully represented, and the new 
discrimination voltages and polarisation vol-
tages of the start-up chains of the RP10 nucle-
ar reactor were determined.
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