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Structure of a Simple Mathematical Simulation Code for the Reactor Noise Study
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Abstract

In recent years, the old nuclear reactor experimental methods, such as the application of the reactor
noise analysis method, are noted in the field of debris processing at the Fukushima Daiichi nuclear
power plant. However, many experimental methods for nuclear reactors have been established in the
1960s and 1980s, and some of them are insufficient to verify the statistical accuracy of the experimental
results. In the present Japan, because of the improvement of the level of regulatory requirements, the
research reactor itself has been driven to the brink of extinction, and it is becoming difficult to easily
examine the experimental and analytical methods using nuclear reactors by actual equipment. In our
laboratory, we have developed a Monte Carlo computation code focused on the time domain, and a
fundamental studying of the reactor noise measurement.

In this paper, we describe the code structure of a simple mathematical computation program

developed for the purpose of examining experimental analysis methods.
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int j, sorting_int, sorting_searching_int;

int No_of_PoissonEvent, No_of_MultipleEvent;

double present_time, Poisson_Interval, Count_Rate, Time_
Length;

double multiple_time, Multiple_Probabirity, Multiple_
Interval, Multiple_Decay_Const;

double[,]Time_Stamp;

Random random_No = new Random();

//Time Stamp Generating Part

present_time = 0.0;
No_of_PoissonEvent = 0;
No_of_MultipleEvent = 0;
for ;)
{
Poisson_Interval = (-1) * Math.Log(random_
No.NextDouble()) / Count_Rate;
present_time = present_time + Poisson_Interval;
if (present_time > Time_Length) { break; }
Time_Stamp[0, No_of_PoissonEvent] = present_time;

No_of_PoissonEvent++;

multiple_time = present_time;
for ;)
{
if (random_No.NextDouble() > Multiple_
Probabirity) { break; }
Multiple_Interval = (-1) * Math.Log(random_
No.NextDouble()) / Multiple_Decay_Const;
multiple_time = multiple_time + Multiple_
Interval;
if (multiple_time > Time_Length) { break; }
Time_Stamp[l, No_of_MultipleEvent] = multiple_
time;

No_of_MultipleEvent++;

// Time Stamp Sorting Part

for (sorting_int = 0; sorting_int < No_of_MultipleEvent;
sorting_int++)
{
for (sorting_searching_int = 0; sorting_searching_int <
No_of_PoissonEvent; sorting_searching_int++)
{
if (Time_Stampl0, sorting searching_int] > Time_
Stamp(l, sorting_int])
{
No_of_PoissonEvent++;
for (j = No_of_PoissonEvent - 1; j > sorting_
searching_int; j--)
{
Time_Stampl0, j] = Time_Stampl0, j - 1];
}
Time_Stamp|0, sorting searching_int] = Time_
Stampl1, sorting_int];
break;
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73V X L& Visual CH#CREB L7ZBEDa— R

Bl 32— F2Rg . D a— RIEmHe D

BHEZATVWS, BT OI— R TOHMT — b

FERE X ImseclCFREL TH %,

FHEFINDZH: (Feynman-a/



Vol. 55 (2018)

O— R2 : KRFID SEEFINDOZE#EI— FFIl (Feynman-a//\>

FUIHE)

IEARAIET ISR AR

bunching_Variance[gateTime_roop] = (squre_sum

/ gate_number) - Math.Pow(bunching_Mean[gateTime_

int gateTime_roop, gateTime_roop_max;

int time_series_roop, time_series_roop_max;

int gate_number, boot_gate_number, present_gate_count;
double monitor_time_period, present_monitor_time;

double mean_sum, squre_sum;

double[] Time_Series, bunching_Mean, bunching_Variance,
bunching_VtoM;

for (gateTime_roop = 0; gateTime_roop < gateTime_roop_
max; gateTime_roop++)
{

gate_number = 0;

present_gate_count = 0;

monitor_time_period = (double)(gateTime_roop + 1) /
1000;

present_monitor_time = monitor_time_period;

mean_sum = 0.0;

squre_sum = 0.0;

for (time_series_roop = 0; time_series_roop < time_
series_roop_max; time_series_roop++)
{
if (Time_Series[time_series_roop] > present_
monitor_time)
{
boot_gate_number = (int)((Time_Series[time_
series_roop] - (present_monitor_time - monitor_time_
period)) / monitor_time_period);
gate_number = gate_number + boot_gate_
number;
present_monitor_time = present_monitor_

time + (monitor_time_period * boot_gate_number);

mean_sum = mean_sum + present_gate_
count;

squre_sum = squre_sum + Math.Pow(present_
gate_count, 2.0);

present_gate_count = 1;

else

present_gate_count++;

bunching_Mean[gateTime_roop] = mean_sum / gate_

number;

roop], 2.0);
bunching_VtoM[gateTime_roop] = bunching_
Variance[gateTime_roop] / bunching_Mean[gateTime_

roop];

3.3 BRAHLSHEFINDZEH: (Feynman-a/
BRI\ F K

B8N F > T HED T OEELIFID & 5 HEEIAN
DT )V TV X Lz Visual CHTROM L7255 D
I— Rl a— F3IC/RY, DI — RIEHGHE
HHOEHEEZATNS, GBI OI— R TOHL
77— bR N ORI T2 JED T DI
7— M EEIRFREE I ImseclC FREL TH %,

O—R3 : BRI SEEFINDZEHRI— Kl (Feynman-a /&)
NVFVTE)

int gateTime_roop, gateTime_roop_max;

int time_series_roop, time_series_roop_max;

int gate_number, boot_gate_number, present_gate_count;
double monitor_time_period, present_monitor_time;

double mean_sum, squre_sum;

int bunching_shift_roop , bunching_shift_roop_max,
moving_head_boot_number;

double moving_head_shift_period;

double[] Time_Series;
double[] moving_bunching_Mean, moving_bunching_

Variance, moving_bunching_VtoM;

for (gateTime_roop = 0; gateTime_roop < gateTime_roop_
max; gateTime_roop++)
{
bunching_shift_roop_max = (gateTime_roop + 1) / 1;
mean_sum = 0.0;
squre_sum = 0.0;

gate_number = 0;

present_gate_count = 0;
monitor_time_period = (double)(gateTime_roop + 1) /
1000;

present_monitor_time = monitor_time_period;
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for (bunching_shift_roop = 0; bunching_shift_roop <

bunching_shift_roop_max; bunching_shift_roop++)

{

if (bunching_shift_roop == 0)

{
moving head_shift_period = 0.0;
time_series_roop = 0;

}

else

{

moving_head_shift_period = Math.Pow(10.0,
(-3.0)) * bunching_shift_roop;
moving_head_boot_number = 0;
for (time_series_roop = 0; time_series_roop <
time_series_roop_max; time_series_roop++)
{
if (Time_Series[time_series_roop] >
moving_head_shift_period)
{
moving_head_boot_number = (int)
((Time_Series[time_series_roop] - moving_head_shift_
period) / monitor_time_period);
gate_number = gate_number +
moving_head_boot_number;
present_gate_count = 1;
present_monitor_time = moving_
head_shift_period + ((1.0 + moving_head_boot_number) *
monitor_time_period);

break;

for (; time_series_roop < time_series_roop_max;
time_series_roop++)
{
if (Time_Series[time_series_roop] > present_
monitor_time)
{
boot_gate_number =
(int)((Time_Series[time_series_roop] - (present_monitor_
time - monitor_time_period)) / monitor_time_period);
gate_number = gate_number + boot_gate_
number;
present_monitor_time = present_monitor_

time + (monitor_time_period * boot_gate_number);

mean_sum = mean_sum + present_gate_
count;

squre_sum = squre_sum + Math.

Pow(present_gate_count, 2.0);

present_gate_count = 1;

present_gate_count++;

moving_bunching_Mean[gateTime_roop] = mean_sum
/ gate_number;

moving_bunching_Variance[gateTime_roop] = (squre_
sum / gate_number) - Math.Pow(moving_bunching_
Mean[gateTime_roop], 2.0);

moving_bunching_VtoM[gateTime_roop] = moving_
bunching_Variance[gateTime_roop] / moving_bunching_

Mean[gateTime_roop];

}
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FEda— RIS K B ARSI DOFHERE R 2 K1 K%
ORI, RUINYF VTR K DR LR
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20 [ —FERN T U TRBEI N F 2 FHEIic kD
BH U7 HEUE O SO Pt TH %, SKDE
W, D EOEE ISR % 68%38 % TH B,
RIS 2 R2TRT

K7V VRRTHZ GG, BE. 7HFHE
1875%, FleaBot o/ T D EEHEHNIC
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KO K2 S S DRRRIC, N F 2 TR R,
INVF 2 FUEORNTRE R 7 — SRR A A -
THEMD LY REELTWAZ Wb %,
FERAICIZAFIE LIS WS b LY REOOE. A
—HERF 2B & BN\ F 2 T ER U Z DIk
ERRNTEICEERT 2 LY RO THB EEZ BN
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