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MEASURED THERMAL AND FAST NEUTRON FLUENCE RATES
FOR AFC HOLDERS DURING ATR CYCLE 169A
10/30/20 thru 4/23/21

L. D. Smith, and M. A. Reichenberger

This report contains the thermal (2200 m/s) and fast (E>1MeV) neutron fluence rate data for the
AFC holders located in core for ATR Cycle 169A which were measured by the Radiation
Measurements Laboratory (RML) as requested by the Power Reactor Programs (ATR
Experiments) Radiation Measurements Work Order.

This report contains measurements of the fluence rates corresponding to the particular elevations
relative to the 80-ft. core elevation. The data in this report consist of (1) a table of the ATR
power history and distribution, (2) a hard copy listing of all thermal and fast neutron fluence
rates, and (3) plots of both the thermal and fast neutron fluence rates.

All "BR" holder monitor wires for this cycle are 56.375 inches long. This length allows
measurements from 31.17 inches above core midplane to 19.81 inches below core midplane. The

distance from the end of the wires to the first count position was 4.25 inches for all wires
counted from this cycle.

The monitors were located in an outward small I-hole, [-23and I-24. Thermal neutron fluence
was determined based on the activation of the CoAl wires and resonance corrections determined
in the irradiation of Cycle 152A when the RML measured cadmium-covered as well as bare
neutron monitors in the Southwest, Southeast, and H positions at the Center lobe to determine
the division in neutron energy between epithermal and thermal neutrons. For more information
please refer to letter “Radiation Measurements Laboratory measurements of in core ATR physics
testing during cycle 152A. The measured values documented in RML procedure, “ACMM-3600,
Flux Monitoring,” will be used indefinitely until further measurements supersede the current
values. Fast neutron fluence was determined using the activation of nickel wires. Typically, a
fission spectrum averaged cross section (E>1 MeV) is used as determined in detailed
measurements described in “ATR Neutron Spectral Characterization,” which gives an effective
cross section of 97 mb for the small I-holes. However, those measurements were performed with
unfueled experiments. The fast fluence values reported here use a perturbed 114 mb effective >1
MeV spectrum averaged cross section for the small I-holes based on MCNP simulations for a
previous fueled experiment in the I-24 position. Refer to “LWR — ATR Irradiation Measured

Thermal and Fast Neutron Fluence Rates ATR CYCLE 133A 04/19/04 thru 05/17/04” for more
information.
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DEFINITIONS OF REPORTED INFORMATION ON PRINTED PAGES

CYCLE: The identification code given to a specific period of operation of the ATR for
which the data in this report applies.

POSITION: The identification code given to a specific location in the ATR core area where
neutron monitors were located and for which the data associated with the code apply. The
letter code identifies the lobe and the number code identifies a monitor position.

MONITOR ID: The identification code given to a specific neutron monitor holder. The
code is stamped on the holder. The letter code identifies the type of holder and the number
is unique to allow tracking of the neutron monitors and their data.

EFPD: The acronym for "Effective Full Power Days" which is the effective number of days
the ATR operated at the average total core power level of the cycle. This value is obtained
from the ATR power history and distribution.

AVERAGE MW: The average power level (in megawatts) at which the ATR lobe operated
during the cycle. The values used for NW, NE, C, SW, and SE lobes are obtained from the
ATR power history and distribution. The values used for the other lobes and core positions
are determined as follows:

___PNE+PNW+PC

Py = 3
PE = “"‘"‘"‘""““"‘——‘3
Ps = “‘"‘—"""""“""_"3
Pyw + Py + P¢
PW -
3
Position | Lobe Position | Lobe Position | Lobe Position | Lobe
Al-A8 C BlorB2 |NE B9 N 121 NE
| A9 NE i B3orB4 |SE B10 E | 122 | SE
Al0 SE B5orB6 | SW Bl1l S 23 | SW
All Sw B7orB8 | NW B12 W 124 NW
Al2 Nw
6. DATE: The calendar dates corresponding to the outage and operating time of the cycle.

These dates include the forced outage time associated with the cycle as well as the operating

time.




ELEVATION: The vertical position associated with the neutron fluence rate relative to the
80 ft. elevation of the ATR core. The elevation values are in inches and negative values are
below the 80 ft. elevation (commonly referred to as centerline). The elevation values are
established reference elevation points specified as follows:

Holder Type | Reference Elevation | Drawing Number
BR 78.000 ft. 035561

Position of the BR holder relative to the centerline was determined using DWG-604281,
“ATR ATF Experiment Final Assembly”. Using the dimensions of the monitor holders, the
location of the monitor wire in the holder, the length of the wire and the distance between
the measurements along the wire an elevation value for each fluence rate is determined. An
evaluation of the elevation tolerances for typical holders follows:

SR Holders H or MICE

fin.] Holders {in.]
Holder fabrication +0.11 +0.11
Cutting the monitor wire to length +0.01 +0.01
Wire alignment in the holder +0.13 +0.06
Mounting the wire to the scanner +0.13 +0.13
Scanning control +0.01 + 0.01
Scanner home positioning +0.06 +0.06
Stackup of the safety rod components (estimated) +0.33"
Position of the safety rod relative to the 80 ft. (core +0.75"
centerline) during operation
95% confidence bound +0.78 +0.19
Maximum error +1.53 +0.38

"This estimate will be revised after an actual measurement is made
"This estimate does not include variations due to thermal and hydraulic effects

These elevation tolerances include only what are considered to be random errors.

Systematic errors or biases may also occur due to information input. However, procedural
controls minimize this information input error.

"THERMAL": The equivalent 2200 m/s (0.025 eV) neutron fluence rate assuming a
Maxwellian distribution for the thermalized neutrons at 20.44 °C. The fluence rate is
determined from the **Co(n,y)*°Co reaction rate assuming a 37 barn 2200 m/s cross section
for the reaction. Corrections for the epithermal reaction rate are made based on cadmium

ratio measurements at each position of the fluence rate measurement. All fluence rates are
in units of neutrons per cm? per second.



10.

1.

12.

13.

14.

1S.

16.

17.

"FAST": The equivalent >1 MeV fission neutron energy flux assuming a pure 2**U fission
spectrum neutron energy distribution. The fluence rate is determined from the *Ni(n,p)*Co
reaction rate assuming a 0.114 barn effective >1 MeV fission spectrum averaged cross section
for the reaction with a 66.3% branching ratio to the ground state. Corrections for the burnout of
the 38Co isomers are made based on the measured 2200 m/s fluence rate, the exposure duration
and the burnout cross sections of the isomers [1650 barns (71 days), 1.7 E+5 barns (9.1 hours)]
at each position of the fluence rate measurement.

CENTERLINE FLU. RATE: The neutron fluence rate at the elevation assignment nearest to the
ATR core centerline elevation (0.0).

AVG.MAX. FLU. RATE: The average of the highest three adjacent values.

MAX. FLU.RATE/MW (AVG.): The average maximum fluence rate divided by the average
power level (MW) of the lobe or position.

K FACTOR: The conversion factor determined from the neutron monitor activity for converting
the net count rate at each elevation to the absolute reaction product (*°Co or *3Co) radioactivity
per unit mass of the monitor material (d/s/mg).

RESONANCE CORRECTION: The fractional correction factor used to correct the
33Co(n,y)*°Co reaction rate for the epithermal neutron response at the position where the neutron
monitor was located during irradiation. This correction factor was determined from cobalt

"cadmium ratio” measurements at the same spatial location for the monitor geometry and atom
density.

C/L BURNOUT CORRECTION: The correction factor for the burnout (transmutation) of
the reaction products (°Co, 3¥Co, *™Co) of the neutron monitors during the cycle irradiation
at the centerline fluence rate elevation. The burnout correction factors for other elevation

assignments will vary (nonlinearly) depending on the thermal neutron fluence rates and cycle
durations.

BACKGROUND (counts/sec.): The wire scanner detector background environment
counting rate at the time the neutron monitor wires were scanned.

CHECK SOURCE (counts/sec.)

Date and hour: The wire scanner detector check source count rate on the day the neutron
monitor wires were scanned. The check source is a radioactive (°Co) cobalt-aluminum wire
mounted in a fixture which reproducibly positions it over the detector collimator. This check
source is used to test counting functions (gain and stability) of the scanner counting system.
The count rate is corrected for background and decay corrected to 05/01/88, 12:00.



POWER HISTORY AND DISTRIBUTION

CYCLE 169A
10/30/20
To
4/23/21
NW NE C SW SE TOTAL
MWD
T MWD 1126500 1267.00 1347.00 1433.00 1458.00 6770.00
EFPD 63.37
MWD/44 = 28.750 28795  30.614 32568  33.136
EFF. TE.
EFF. TE. / EFPD = 454 454 483 514 523
PF
MWD/EFPD = 1996 1999 2126 2261 2301
AVG. POWER (MW) |
TOTAL MWD/EFPD = | 106.83
AVERAGE FULL
POWER (MW)

The following power history was used for fluence rate determinations

Days Power (MW) Power Factor (P.F.)
63.37 106.83 1.00
82.00 0 0



ATR NEUTRON MONITOR RESULTS PAGE: 1

CYCLE: 169A-AFC POSITION: I-23 MONITOR ID: BR-7
EFPD: 63.4 AVERAGE MW: NA DATE: 10/30/20 to 04/23/21
ELEVATION "THERMAL" "FAST"
from core CL 2200 m/s Co >1 Mev NI
(inches) (n/cm**2/sec) (n/cm**2/sec)
-19.81 2.86E+13 1.71E+12
-18.81 3.09e+13 1.88E+12
-17.81 3.78E+13 2.03e+12
-16.81 4.39€+13 2.32E+12
-15.81 4.80E+13 2.36E+12
-14.81 7.44E+13 2.55E+12
-13.81 8.66E+13 2.61E+12
-12.81 9.47E+13 2.99E+12
-11.81 9.95e+13 3.10E+412
-10.81 1.02e+14 3.36E+12
-9.81 1.05E+14 3.33e+12
-8.81 1.03e+14 3.98E+12
-7.81 1.06E+14 6.62E+12
-6.81 1.09e+14 5.07E+12
-5.81 1.08E+14 6.82E+12
-4.81 1.11e+14 5.40E+12
-3.81 1.13e+14 4.08E+12
-2.81 1.15e+14 4.60E+12
-1.81 1.16E+14 7.09E+12
-0.81 1.18e+14 5.77E+12
0.19 1.18e+14 6.78E+12
.19 1.18e+14 6.51E+12
2.19 1.18E+14 4.19E+12
3.19 1.20E+14 4.09E+12
4.19 1.20e+14 3.78E+12
5.19 1.186+14 3.77E+12
6.19 1.16E+14 3.38E+12
7.19 1.12e+14 3.41E+12
8.19 1.08e+14 3.58E+12
9.19 1.02E+14 3.42E+412
10.19 9.38E+13 5.26E+12
11.19 9.16E+13 6.08E+12
12.19 8.42e+13 4.42E+12
13.19 8.02E+13 6.11E+12
14.19 7.74E+13 3.22E+12
15.19 7.27+13 2.50E+12
16.19 7.07E+13 2.35E+12
17.19 6.48E+13 2.04E+12
18.19 5.68E+13 1.87€+12
19.19 4.95E+13 1.68E+12
20.19 4.30E+13 1.45E+12
21.19 3.55E+13 1.31E+12
22.19 2.89e+13 1.05e+412
23.19 2.12e+13 8.16E+11
24.19 1.43e+13 6.96£+11
25.19 8.28E+12 5.16E+11
26.19 5.46E+12 4.05E+11
27.19 3.43e+12 2.98E+11
28.19 2.03E+12 2.62E+11
29.19 1.356+12 1.92E+11
30.19 1.24E+12 1.67e+11
31.17 1.08E+12 1.75E+11
CENTER LINE FLU. RATE 1.18E+14 6.78E+12
AVG. MAX. FLU. RATE 1.19e+14 6.55E+12
MAX. FLU. RATE/MW (AVG.) NA NA
K FACTOR 301.70 2257.56
RESONANCE CORRECTION 0.98 NA
C/L. BURNOUT CORRECTION 1.001 1.840
BACKGROUND (COUNTS/SEC.) 9.71 9.71

CHECK SOURCE (COUNTS/SEC.)
06/29/21 08:07 3268. 3268.



ATR NEUTRON MONITOR RESULTS

CYCLE: 169A-AFC POSITION: I-23
EFPD: 63.4 AVERAGE MwW: NA
ELEVATION "THERMAL"
from core CL 2200 m/s €O
(inches) (n/cm**2/sec)
-19.81 1.39e+13
-18.81 1.69E+13
-17.81 1.87E+13
-16.81 2.10E+13
-15.81 3.08E+13
-14.81 5.23E+13
~-13.81 6.39E+13
-12.81 7.13E+13
-11.81 7.54E+13
-10.81 7.72E+13
-9.81 7.87E+13
-8.81 7.66E+13
-7.81 7 .69E+13
-6.81 8.06E+13
-5.81 8.09E+13
-4.81 8.44E+13
-3.81 8.50E+13
-2.81 8.35E+13
-1.81 8.34E+13
-0.81 8.61E+13
0.19 8.38E+13
1.19 8.63E+13
2.19 8.67E+13
3.19 8.77E+13
4,19 8.98E+13
5.19 8.64E+13
6.19 8.78E+13
7.19 8.42E+13
8.19 8.19E+13
9.19 7.46E+13
10.19 6.83E+13
11.19 6.67E+13
12.19 6.15E+13
13.19 6.01E+13
14.19 5.40E+13
15.19 5.29e+13
16.19 5.08E+13
17.19 4,70E+13
18.19 4.26€E+13
19.19 3.76E+13
20.19 3.28E+13
21.19 2.73E+13
22.19 2.20E+13
23.19 1.61E+13
24.19 1.10e+13
25.19 6.99E+12
26.19 4. 47E+12
27.19 2.88E+12
28.19 1.68E+12
29.19 1.18E+12
30.19 9.69E+11
31.17 8.46E+11

PAGE: 2

MONITOR ID: BR-8
DATE: 10/30/20 to 04/23/21

(1] FAST"
>1 Mev NI

(n/cm**2/sec)

1.36E+12

1.35E+12
1.59E+12
1.64E+12
1.73e+12
2.09E+12
2.14E+12
2.27E+12
2.24E+12
2.27E+12
2.58E+12
3.02E+12
5.01E+12
4,.14E+12
5.14E+12
4.16E+12
3.22E+12
3.29E+12
4.77E+12
4,.156+12
4.62E+12
4.39E+12
3.21E+12
2.80E+12
2.70E+12
2.73E+12
2.42E+12
2.45E+12
2.52E+12
2.63E+12
4,.24E+12
4.25E+12
3.71E+12
3.95E+12
2.30E+12
1.90E+12
1.67E+12
1.58E+12
1.30E+12
1.22E+12
9.08E+11
9.51e+11
7.33e+11
6.46E+11
4.69E+11
4.25E+11
3.11E+11
2.50E+11
2.25E+11
1.90E+11
1.38E+11
1.14e+11

CENTER LINE FLU. RATE

AVG. MAX. FLU. RATE

MAX. FLU. RATE/MW (AVG.)

K FACTOR

RESONANCE CORRECTION

C/L. BURNOUT CORRECTION

BACKGROUND (COUNTS/SEC.)

CHECK SOURCE (COUNTS/SEC.)
06/29/21 08:07

8.
8.
NA
2
0.
1.
10.

32

38E+13
80E+13

94.68
98
001
30

68.

4.62E+12
4.76E+12



ATR NEUTRON MONITOR RESULTS PAGE: 3

CYCLE: 169A-AFC POSITION: I-23 MONITOR ID: BR-9
EFPD: 63.4 AVERAGE Mw: NA DATE: 10/30/20 to 04/23/21
ELEVATION "THERMAL" "FAST"
from core CL 2200 m/s CO >1 Mev NI
(inches) (h/cm**2/sec) (n/cm**2/sec)
-19.81 1.43€E+13 1.15e+12
-18.81 1.56E+13 1.25€E+412
-17.81 1.89E+13 1.44E+12
-16.81 2.04E+13 1.66E+12
-15.81 3.15E+13 1.85E+12
-14.81 5.36E+13 1.85e+12
-13.81 6.62E+13 1.95E+12
-12.81 7.23E+13 2.04E+12
-11.81 7.53E+13 2.14E412
-10.81 7.71E+13 2.28E+12
-9.81 7.88E+13 2.48E4+12
-8.81 7.83€+13 3.04E+12
-7.81 7 .89E+13 4.54E412
-6.81 7.91E+13 3.62E+12
-5.81 7.88E+13 4,.78E+12
-4.81 8.17E+13 3.53e+12
-3.81 8.12E+13 2.88E+12
-2.81 8.23E+13 3.33E+12
-1.81 8.42E+13 5.31E+12
-0.81 8.53E+13 3.92E+12
0.19 8.41E+13 4.85E+12
1.19 8.58E+13 3.75E+12
2.19 8.66E+13 2.91e+12
3.19 8.72E+13 2.54E+12
4.19 8.82E+13 2.61E+12
5.19 8.78E+13 2.50E+12
6.19 8.62E+13 2.49E412
7.19 8.33E+13 2.52E412
8.19 8.06E+13 2.51E+12
9.19 7.32E+13 2.57E+12
10.19 6.76E+13 4.32+12
11.19 6.58E+13 3.71E+12
12.19 6.20E+13 3.74E+12
13.19 5.61E+13 3.57E+12
14.19 5.51E+13 2.18E+12
15.19 5.21E+13 1.74E412
16.19 5.08E+13 1.71E+12
17.19 4.57E+13 1.44E+12
18.19 4.13e+13 1.25e+412
19.19 3.60E+13 1.21e+12
20.19 3.23e+13 1.01e+12
21.19 2.69E+13 8.38e+11
22.19 2.21E+13 6.85e+11
23.19 1.62E+13 5.48E+11
24.19 1.10e+13 4.66E+11
25.19 6.98E+12 4.01E+11
26.19 4.51E+12 2.98E+11
27.19 2.88E+12 2.27E+11
28.19 1.70E+12 2.21E+11
29.19 1.11+12 1.52E+11
30.19 9.35e+11 1.51e+11
31.17 8.31E+11 1.29e+11
CENTER LINE FLU. RATE 8.41E+13 4. .85E+12
AVG. MAX. FLU. RATE 8.77e+13 4.69E+12
MAX. FLU. RATE/MW (AVG.) NA NA
K FACTOR 297.57 2226.95
RESONANCE CORRECTION 0.98 NA
C/L. BURNOUT CORRECTION 1.001 1.588
BACKGROUND {COUNTS/SEC.) 9.23 9.23

CHECK SOURCE (COUNTS/SEC.)
06/28/21 08:29 3295. 3295.



ATR NEUTRON MONITOR RESULTS PAGE: 4

CYCLE: 169A-AFC POSITION: I-24 MONITOR ID: BR-10
EFPD: 63.4 AVERAGE MW: NA DATE: 10/30/20 to 04/23/21
ELEVATION "THERMAL" "FAST"
from core CL 2200 m/s co >1 Mev NI
(inches) (n/cm**2/sec) (n/cm**2/sec)
-19.81 2.14e+13 1.37E412
-18.81 2.38E+13 1.55E+12
-17.81 2.78E+13 1.68E+12
-16.81 3.37E+13 1.89E+12
-15.81 4.23e+13 1.98E+12
-14.81 5.78E+13 2.19e412
-13.81 6.66E+13 2.21E412
-12.81 7.18E+13 2.37E+12
-11.81 7.59E+13 2.50E+12
-10.81 7.75+13 2.56E+12
-9.81 7.89e+13 2.72E+12
-8.81 7.78E+13 4.02E+12
-7.81 7.48E+13 5.72E+12
-6.81 8.09E+13 4.50E+12
-5.81 8.04E+13 6.43E+12
-4.81 8.64E+13 3.56E+12
-3.81 8.71E+13 3.35E+12
-2.81 8.74E+13 4.34E+12
-1.81 8.59E+13 4.90E+12
-0.81 8.79E+13 4.27E+12
0.19 8.50E+13 5.54E+12
1.19 8.90E+13 3.64E+12
2.19 9.04E+13 3.35E+12
3.19 8.89e+13 3.76E+12
4.19 '8.83E+13 6.20E+12
5.19 8.93E+13 3.98E4+12
6.19 8.81E+13 6.00E+12
7.19 8.80E+13 3.84E+12
8.19 8.66E+13 3.02E+12
9.19 8.69E+13 2.88E+12
10.19 8.60E+13 2.79E+12
11.19 8.39E+13 2.61E+12
12.19 7.95E+13 2.52E+12
13.19 7.56E+13 2.47E+12
14.19 7.31e+13 2.32E+12
15.19 6.76E+13 2.02E+12
16.19 6.36E+13 1.87e+12
17.19 5.70E+13 1.80E+12
18.19 5.15E+13 1.54E+12
19.19 4.49€+13 1.596+412
20.19 3.93e+13 1.29e+12
21.19 3.31e+13 1.13e+412
22.19 2.61E+13 9.45e+11
23.19 1.95e+13 8.17E+11
24.19 1.28E+13 6.14E+11
25.19 7.41E+12 5.06E+11
26.19 4.67E+12 3.36E+11
27.19 3.00E+12 3.39e+11
28.19 1.87E+12 2.22E+11
29.19 1.37e+12 2.23E+11
30.19 1.17E412 1.71e411
31.17 1.108+12 1.30E+11
CENTER LINE FLU. RATE 8.50E+13 5.54E+12
AVG. MAX. FLU. RATE 8.95e+13 5.55E+12
MAX. FLU. RATE/MW (AVG.) NA NA
K FACTOR 297.85 2299.16
RESONANCE CORRECTION 0.98 NA
C/L. BURNOUT CORRECTION 1.001 1.595
BACKGROUND (COUNTS/SEC.) 9.55 9.55

CHECK SOURCE (COUNTS/SEC.)
06/29/21 08:07 3268. 3268.



ATR NEUTRON MONITOR RESULTS PAGE: 5

CYCLE: 169A-AFC POSITION: I-24 MONITOR ID: BR-11
EFPD: 63.4 AVERAGE Mw: NA DATE: 10/30/20 to 04/23/21
ELEVATION "THERMAL" "FAST"
from core CL 2200 m/s co >1 Mev NI
(inches) (n/cm**2/sec) (n/cm**2/sec)
-19.81 1.08E+13 1.01e+12
-18.81 1.25E+13 1.10E+12
-17.81 1.39e+13 1.19e+12
-16.81 1.49e+13 1.34E+412
-15.81 2.09€e+13 1.27e412
-14.81 3.99e+13 1.55E+12
-13.81 4.73€E+13 1.64E+12
-12.81 5.25E+13 1.736+412
-11.81 5.44g+13 1.76E+12
~10.81 5.63E+13 1.85e+12
-9.81 5.63E+13 2.05eE+12
-8.81 5.33e+13 2.50E+12
-7.81 5.32E+13 4.76E+12
-6.81 5.58E+13 3.37E+12
-5.81 5.48E+13 4.91E+12
-4.81 6.06E+13 2.89E+12
-3.81 6.11E+13 2.31e+12
-2.81 6.16E+13 2.87E+12
-1.81 6.15E+13 4.51E+12
-0.81 6.32E+13 3.27E+12
0.19 6.24E+13 4,71E+12
1.19 6.30E+13 3.36E+12
2.19 6.41E+13 2.56E+12
'3.19 6.18E+13 2.71e412
4,19 6.07e+13 4.03e+12
5.19 6.19E+13 3.21E+12
6.19 6.16E+13 3.61E+12
7.19 6.156+13 3.07E+12
8.19 6.12E+13 2.36E+12
9.19 6.14E+13 1.97E412
10.19 6.23E+13 2.02e+412
11.19 6.11E+13 1.99e+12
12.19 5.65E+13 1.77E+12
13.19 5.28E+13 1.77E+12
14.19 5.04E+13 1.66E+12
15.19 4.71E+13 1.48E+12
16.19 4.43E+13 1.50E+12
17.19 4.11E+13 1.31E+12
18.19 3.73E+13 1.15e+12
19.19 3.37e+13 1.10E+12
20.19 2.91E+13 9.73E+11
21.19 2.42E+13 8.16E+11
22.19 1.95e+13 7.64E+11
23.19 1.51E+13 6.14E+11
24.19 1.02E+13 5.16E+11
25.19 6.78E+12 3.59E+11
26.19 4.356+12 3.15e+11
27.19 2.83E+12 2.29e+11
28.19 1.73e+12 2.20E+11
29.19 1.08E+12 2.06E+11
30.19 9.29E+11 1.34e+11
31.17 7.81E+11 1.37E+11
CENTER LINE FLU. RATE 6.24E+13 4.71E+12
AVG. MAX. FLU. RATE 6.32E+13 4.35e+12
MAX. FLU. RATE/MW (AVG.) NA NA
K FACTOR 289.21 2266.95
RESONANCE CORRECTION 0.98 NA
C/L. BURNOUT CORRECTION 1.001 1.431
BACKGROUND (COUNTS/SEC.) 9.04 9.04

CHECK SOURCE (COUNTS/SEC.)
06/29/21 08:07 3268. 3268.



ATR NEUTRON MONITOR RESULTS PAGE: 6

CYCLE: 169A-AFC POSITION: I-24 MONITOR ID: BR-12
EFPD: 63.4 AVERAGE MW: NA DATE: 10/30/20 to 04/23/21
ELEVATION "THERMAL" "FAST"
from core CL 2200 m/s CoO >1 Mev NI
(inches) (n/cm**2/sec) (n/cm**2/sec)
-19.81 1.196+13 9.94g+11
-18.81 1.26E+13 1.08E+12
-17.81 1.45e+13 1.18E+12
-16.81 1.80e+13 1.33e+12
-15.81 2.32E+13 1.38E+12
-14.81 4.01E+13 1.45E+12
-13.81 4.76E+13 1.64E+12
-12.81 5.19e+13 1.59€+12
-11.81 5.58E+13 1.67E+12
-10.81 5.99E+13 1.84E+12
-9.81 6.14E+13 2.09e+12
-8.81 5.88E+13 2.478+12
-7.81 5.75E+13 4.37E+12
-6.81 6.10E+13 3.40E+12
-5.81 6.08E+13 4.46E+12
-4.81 6.33E+13 3.156+412
-3.81 6.44E+13 2.60E+12
-2.81 6.28E+13 2.52E+12
-1.81 6.27E+13 5.51E+12
-0.81 6.62E+13 3.74E+12
0.19 6.29e+13 5.60E+12
1.19 6.48E+13 4,.21E+12
2.19 6.47E+13 2.62E+12
3.19 6.30E+13 2.51E+12
4.19 6.35E+13 4.19E+12
5.19 6.44E+13 3.44E+12
6.19 6.22E+13 4.10E+12
7.19 6.22E+13 3.616+12
8.19 6.30E+13 2.39e+12
9.19 6.50E+13 2.04E+12
10.19 6.57E+13 2.02e+12
11.19 6.45E+13 1.98E+12
12.19 6.15E+13 1.92E+12
13.19 5.92E+13 1.75E+12
14.19 5.41E+13 1.59E+12
15.19 4,95e+13 1.61E+12
16.19 4.63E+13 1.49e+12
17.19 4.31E+13 1.31E+12
18.19 3.92E+13 1.25E+12
19.19 3.40e+13 1.05E+12
20.19 2.98E+13 9.14E+11
21.19 2.52E+13 8.37e+11
22.19 2.01E+13 7.15E+11
23.19 1.526+13 6.32E+11
24.19 1.03E+13 4.65E+11
25.19 6.78E+12 3.99e+11
26.19 4.50E+12 3.07e+11
27.19 2.82E+12 2.15E+11
28.19 1.69E+12 2.13e+11
29.19 1.15e+12 2.22E+11
30.19 9.83E+11 1.61E+11
31.17 8.45E+11 1.63E+11
CENTER LINE FLU. RATE 6.29e+13 5.60E+12
AVG. MAX. FLU. RATE 6.51E+13 4.95E+12
MAX. FLU. RATE/MW (AVG.) NA NA
K FACTOR 289.42 2209.83
RESONANCE CORRECTION 0.98 NA
C/L. BURNOUT CORRECTION 1.001 1.435
BACKGROUND (COUNTS/SEC.) 9.06 9.06

CHECK SOURCE (COUNTS/SEC.)
06/29/21 08:07 3268. 3268.



aue|dpiw J01oeal Wol) Saydu|
Tt i & 7 07 i 7 It z g z - = T o £l &1 7
]
B
L [ ]
- L]
L L]
L}
a
L 7 ! - I
Il

al

4 §

=
.

wy

p-£2-0dV ‘Juswiadx3
L 2/E2/P0-02/0£/0) 81EC

MIA 87901 1B suonesado Jojoeal sAeq 09 Jano sanjen pabesany

FL+36L | 9IEY aduan|d wnwixely sbelany

IW00% 0687 0-[EUSIEWN £Z- uosog
PMIN 0°£2/9 Hamod 81240 J4v-wE9L B|9AD
(S/IN 00Z2) aley aouan|4 uoanap [ewusy |

-8 o JojuDly
Y1V J01oESY

e
-~—

2987, N DSUCIINN

L :98eq




sue|dpiL 101088 WOoJ) S3ydU|

¥l ] g 4 Z L - £ oL £l 2t

mn
T
o

(%]
o)
o
(']

)
(']
o
)
©
(&)
=
-

AMIN 2790} 1B suoielado Jojoess sAeQ 09 Jano sanjes pabesany
ZL+355°g a1ey souan|d wnwixel abelany
P-£2-04V ‘Juswuadxg |34 -[El=lEN £g-| -uonisog L-Hg 0 JojUoly

LEfEZiv0-0E/0E/01 21T PAAA OMN.\l@ IsmoH m_n_\.fo J49-%RY9 1L ”m_u..ﬁU Hl% J010ESH
(ABIN | =) 218y 32uan|4 uoanap 1se4

:98egq

-
-—

E\I
2987, JND/SUDINaN




sue|dpiw 1010831 WOl S3YdU|

o
T
w)
™~
o)
0~
-l
o~

Li 14! 41 2 = - P Iz miF

W
v
T
wy
—
o)
-
)
S
v

_ ™ J . J g ¥ J L _ .e JID @r

§-£Z-04V uswuadx3
L2/ee/¥0-02/0E/01 -81BQJ

AMIA 8901 1e suoiiesado Jojoesl sAeq $c9 Jano sanjen pafiesany
CL+30a e t81EY aouan|4 wnwixely sbelany
'Y00% 0681 0-[EUSIEN £¢-| -uonisod g-H8-"op Jouopy

P 0°ELLY Jamod 8|2AD D4v-¥6aL 819kD HlYy Uojaeay
(S/IN 002Z) 318y d2UBN|4 UOANBN [BLLIBY |

DSU0INAN

br g
Layey.

DR/

6 :938eq




aue|dpiw Jojoeal Wol) saydu|

£t &g 82 £7 0¢ i vl I g z z 5 7 i o

o))
34
T
i8]
—
i
=
i
o

L

M 87901 1B suoiesado Jojoeal sAeq 69 Jano sanjen pabiesany
ZL+39/ + -91EyY aouan|d wnwixe|y abeany
§-cZ-04dv Juswuadxg |8321] [EUSIEW £Z-| cuDIsog g-Mg: oy JONUa

L 2/E2/70-02/0E/0) “B1C PN DELLY 19mDd 810AD Odv-w69L 81240 Y1y J010EaY
(ABIN | =) 21BY 22Uan|4 UoNap 1SEH

:28ed

—

298/ Z,, N DSUDIINBN

-

T




11

sue|dpiw 1012831 WOoJ] Sayoduy| ol
g d oz £Z] 0] Il vl T 2 z z ] T ot €l =] &l oy i
]
L |
L |
L
Ll Ls
- L
J
L
. -
L
L | [ |
L]
g
] - L
u|t
: S .JJLL ! - 0l

g-cZ-04dv ‘uswuadx]
L¢/EC/F0-0¢/0E/0L -81EQ

Ve

A 27901 1B suonijelado Jojoeal sAeq +£9 Jano sanjen pabielany

IW0D% 068¥ 0-IEU3IEWN
PAN 0°ELL9 “Jamod 824D

CL+3// 8 -81EY aduan|4 wnwixel sbelany
£g-| -uonistg F-HG 0 J0HUO

D4v-¥EgL B12AD H1y Jo1oEsy
(S/IN 00Z2) ey s2usn|H4 UOINSN [eway |

2987, N DSUDIINBN

:08eq




mcm_QU:.C 1012Ee=l Wolj saydu| ol
ZE 62 27 £Z 0] Ll ¥l [ 2 = P 19 ¥ £ (14 g cir = ELr F7 ki
.
-4
LA
-
* ™
[ ]
0
g o .
o ™
.e . ¢
o o B "
M L B o
o | -
* 5 o - a * . o
. . . .
*
iz
AIN 27901 1B suonesado 1ojoeal sABQ 09 Jano sanjen pabesany

ZL+369+ -91BY aduan|4 wnwixely abelany

9-£Z-04V uswiadxg [BY3IN [[ELBIEN £¢-| -uosog G-HE- "0 J0UUDA

LE/EC/TPO-0S/0E/0L -21ed PN 0ELL9 1amod 81940 J4%-vE9L 31940 Hlv -0joeay

(ASI | <) 218y 2oUsNn|4 UOIN3N 1SBH

:98eq

288/, N DSUDIINAN




el

wcm_QD_E JO1oEe3l Wol) sayduy| ol
It @ lmm 2z £Z 0Z] Il ¥l i 2 Z c I - I []13 £l 2L [ i i
q
[ ]
&
Rl
|43
»
m @
o
. ]
L o
4 —
N ] d .
- o
L ™ _ L ] ]
L L-_Iolnl-l- i .__ __ ol

-¥2-04V ‘swuadxg
L2/EC/¥0-02/0E/0) -31EC

MIN 27901 1 suoijesado Jojoeal sAEQ +'¢9 Jano sanjen pabielany

Vs

CL+35F°2 -81EY aouan|4 wnwixely sbelany

I¥00% 068¥ 0-[EUSIEW tg-| ‘uoiisod
PMN 0°EL19 t18mod 814D 7-YE9] 8|9AN
(S/IN 002¢) ¥ey 8ousn|4 uoAnNaN [ewsy ]

0L-dg-"op Joyuoly
H1Y 1010ESY

0857, JNISUDIINBN

:o3eq




aue|dpIw 101083l WOl Sayou| oL
i &7 o7 7 07 Il 71 I z g z I ¥ B ol & ] 1 S
L
L
J L]
"1
0 01
. zt
s L
. .
%
w L P & 2
.8 g s
- s ] l
. ! - L | - L | - .
Ta" "
- - [
0
AN 27901 18 suoiesado Jojoeal sAeq +¢9 Jano sanjen pabielany .
ZL+355°G 81y aosuan|d wnwixely abelany
p-vg-0dY Juswuadx3 [943IN -[EUBIEN Fé-| -unisod 0l-dg-"0p JoHuoly
LE/EC/¥0-0¢/0E/01 “21E( PAN 0°ELLY “1amod 814D D4v-wE9L 81340 HlY -loloeay
(ABIN | =) 81y adusn|d uoanap 1se4

izl suDINaN

Jas

$1 :938eq




Sl

aue|dpiw JOIDBal WOl SaYIU|

o)

A 14 iL 8

=
1%

-
o .

+-

w
-

[

ol

(1

-
L

4|-|II-IIIII!

I¢|0.|L4|I|.

0l

G-pg-04V ‘wawuadxy
L Z/£2/Y0-02/0E/01 81E(

MIN 27901 1B suoielado Jojoeal sAeq ¢'£9 Jano sanjens pabelany

W00% 068 0-IEU3IE
PMIAl 0°ELL9 ‘lamod 3|2AD)

ﬁwr_ ”_.:u_twm:n_
J4v-¥E9L 81240

(S/IN 00Z2) 8¥eY 8dusn|4 UCANSN [ewssy L

14

CL+375°g -a1eY aouan|4 wnwixey abelany
L4870 Jojuoy

Y1y [J010ESY

L v |
—

088/Z, ND/SUoIINaN

:98eg




aue|dpiw JODesl WOl SaUIU|

o

Tt E5| oz

o)
(]
<
(&)
I~
-

Fi

L & = = +- =

oiF

o)
P

1%
m
=y

T
o
&l

-

D
—

L
X

e
—

C-F¢-04dY -usiull maxm

LZ/Ec/v0-02/0E/01 21 PAN 0°ELL9 “1Bmod 810AD

AN 27901 1B suoielado Jojoeal sAeq t'£g Jaao sanjen pabelany

(30

ZL+350 F 81y aouan|4 wnwixely abesany

|43 -[EUBIEIN ¥l -uonisod

0dv-w69L 81240
(ABIN | =) 818y 32usn|4 uoanap] 1584

L L-H@- o Jonuopy
H1 SJo10ESY

28S/Z,ND/suoIINBN

91 :28ed




L1

]

|~ =

sue(dpiw J01oesl WOl Saydu| 0l

m
ol

! 14} LE z Z L ¥ £ o i

==
—

i

L

I-..-jllijl. CEO

-

9-7Z-0-v “uswuadxg
LZ/ETI0-0Z/0E/0L B¥e(

AMIAL 87901 1B suonelado Jojoeal sAeq +¢9 Jano sanjen pabielany
CL+315°9 -a1ey 8auan|4 wnwixel abelany
[W00% 068F 0-IEUSIEW F¢-| -uonisog ¢l-dg-ap) Jojuoly
P]N 0°ELL9 18mDd 8124 24v-v691 81940 dly -1ojaesy
(S/N 002Z) 81ey 82uan|4 UoANSN [Bulay L

e
—

28847, A DSUOIINBN

:28eg




sue|dpiw Jo}Deal Wolj Saydu| -

i 6Z 2Z] £Z 0Z Ll ¥i ] 2 z Z 1 ¥ £ [4]13 Tt I {1 7
a @
1
* -
C|
- =
L 2
e
] ™ il =
- |
* L & «q" w%.u
| =
e N ¥ el . ™ - m
- )’
L™ * g - %
[]
. ’
v ] ] - -
@ ]
0
A 27901 1B wco_ym._mn_o J01oER3] w\mmD FE9 1aA0 SaN|EA U,mmmk_m._._._.m__. -

CL+35%R T -21EY 23Uan|4 WNWIEKEY mmmhmb{

9-$g-04V ‘Juswuadx3 [2431 “[ELSIE Fe-| -uoilisa ¢l-Hg-"ap 10juoly

Le/EC/P0-0&/0E/0L -81Ed pM 0°ELL9 damod 81947 D4v-v69L 3240 Hly -10loEaY

(ABIN | =) 21BY 32Uan|4 uonap 1584

:98eq






