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NUCLEAR REACTOR NEUTRON ENERGY SPECTRA
C. Z. Serpan, Jr.* and B. H. Menke?

INTRODUCTION

Studies of the effects resulting from exposure of materials
to neutron bombardment in nuclear reactors can be made much more
quantitative if the energy-level distribution of the neutrons is
known. Such a distribution is commonly called a neutron spectrum,
The neutron energies range from as low as 1 x 107*° MeV in the
thermal-neutron region, to over 18 MeV in the fast region. This
extremely wide range can be conveniently handled, however, using
a system of 25 or even fewer groups each defining a precise energy
range, with the neutron population within those energy bounds
being tabulated as the neutron spectrum.

A very common method in use for defining such a group struc-
ture is by quarter-lethargy units (0.25 u) where u is defined by

_ 10 MeV
u = 1ln (—;—ﬁgv) s (1)

with 10 MeV typically taken as the highest energy boundary. For
example, using 10 MeV as the highest energy level boundary (and
noting that all neutrons >10 MeV are included in this group), the
next lower energy level boundary would be

10 MeV ) . )

0.25 u = 1In (Tvrﬁév
When all the neutrons in a spectrum having energies between any
two such energy limits are summed and tabulated for that group,
the neutrons are termed a group-integral flux and then the corres-

ponding spectrum (all of the groups) is termed an integral
spectrum. The integral spectra presented in this compilation are
listed in the column Flux Fraction Per Group.

2 Reactor Materials Branch, Metallurgy Division, Naval Research
Laboratory
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Neutron spectra have been and continue to be calculated for
specific reactor environments for specific requirements, and on
an individual basis, their value is limited to that particular
application. If, however, many neutron spectra can be assembled
and reviewed simultaneously, it is possible to discern important
similarities and differences between spectra and begin to relate
them to the specific reactor environment. This is the first
reason for this compilation of neutron spectra. The second rea-
son is to document a large body of neutron spectra, which have
been calculated at a number of different laboratories and subse-
quently used at the Naval Research Laboratory, thus making them
generally available for reference and for additional research
purposes. Such spectra are published herein in tabulated form
(under the column Flux Fraction Per Group) and in corresponding
graphical form.

REACTOR PHYSICS SPECTRUM CODES
As noted above, the neutron spectra in this compilation have

been calculated at a number of different laboratories., Because
each laboratory has typically used different reactor physics
spectrum codes, the spectra in this compilation reflect these
different computational methods. 1In addition to the "pure"”
spectrum calculation codes, however, another computer code is
represented that will "unfold" neutron spectra from multiple
activation foil results., The different codes represented in this
compilation include "2DXY" ! (two-dimensional transport theory),
"program S" 2 and "DTF-IV" ® (one-dimensional transport theory),
"2DB" 4 (two-dimensional diffusion theory), "SAND-II" ® (multiple-
foil unfolding), and "PIMG' € and "P3MG'" 7 (one-dimensional,
transport-modified diffusion).

The cross section libraries for the different codes are not
necessarily the same, primarily because each laboratory uses a
different library. Therefore, the results for the same reactor



facilities but from different codes (and/or laboratories) reveal
variations beyond those resulting from the calculational method
alone. No attempt is made to adjust or explain such variations
in this compilation. 1In fact, an additional benefit of the com-
pilation is the presentation of such variations for further in-
spection and consideration., References given for each spectrum
show the source of the original calculation, It follows then,
that reasonable consistency can be assumed for spectra calculated
at the same laboratory because of consistency in the cross section
library.
DESCRIPTION OF DATA IN MAIN COMPILATION
The information presented for each neutron spectrum in this

compilation consists of:

1. A graphical representation of the integral neutron
spectrum,

2. A description of the reactor and environment plus
dosimetry data (including measured fluxes and cross
sections, and

3. A computer listing of the lethargy and energy inter-
vals plus the neutron spectrum normalized in two
different ways.

The plotted neutron spectra in the main compilation corres-
pond to the listing titled Flux Fraction Per Group. All of the
neutron spectra in the compilation, except the last 12 for the
EBR-I1I, are plotted with the right ordinate at a maximum of six
percent; the area under all these curves is equivalent. Because
the neutron-energy distribution in the EBR-II is so different
from thermal reactors, those 12 reactor spectra are plotted with
the right ordinate a maximum of 12 percent; the area under these
curves are all equal. 1In those few cases when a group flux value
exceeds the maximum percent of the plot, the graph terminates at
the maximum and a digit is printed to indicate the excess. Pic-
torial representations of reactor facilities or experiments have

been inset (where available) to aid the spectrum description.



The spectrum number identification assigned at NRL is shown
in the graphical representation (e.g. SP24, meaning SPectrum 24)
followed by the short title (e.g. Big Rock Point Accel Surv,
meaning the accelerated surveillance location of the Big Rock
Point Reactor). A total of six letters and/or numbers can be in-
cluded in the spectrum identification number. 1In the compilation
the first two letters are SP for thermal reactors, and the next
two numbers are generally arbitrary except for several series
which are apparent. The last two letters refer to a specific
code (e.g. D = DTF-IV, PM = P1MG) or indicate that the reactor
physics code spectrum has been adjusted by multiple foils and
thus has been unfolded (e.g. U) or that the spectrum has been ad-
justed to conform to high temperature operations (e.g. H), or the
use of shielding materials (e.g. C = Cadmium, B = Boron)., A
series of spectra from the EBR-II are included, and these are all
identified as from the "31lF dosimetry test", followed by an arbi-
trary two digit number, (e.g. 31F24).

A detailed description of each part of the tabulated infor-
mation in the main compilation follows.
Reactor Description. This includes the name and physical location

of the reactor, its type such as a PWR, BWR, test, etc., its full
power level in thermal MW, the coolant and the moderator.
Spectrum Facility Description. This provides a brief description

of the specific irradiation location within the reactor for which
the spectrum was calculated. Special important features are also
included, and a statement of the major environment considered
which the spectrum represents.

Spectrum Code. The name of the specific code used for the spec-

trum calculation, the laboratory performing the calculation and
a reference to the initial publication of the spectrum information.
Lower Energy Limit. Thresholds typically used for interpretation

of results for materials studies. The thermal group is always
the last energy group of the tabulated spectrum. The temperature



refers to the moderator temperature and is given as either (a)
20°C which is used when no meaningful activation foil measurement
was available, and thus, the thermal value is directly from the
calculation, or (b) some higher temperature value which means that
a foil measurement was made and that the thermal flux measurement
was corrected to the Maxwellian thermal flux at that temperature.
In case (b), the tabulated, thermal flux group value is adjusted
to conform to the measured Maxwellian thermal flux at the stated
temperature. The technique for this calculation is described in
a following section (titled Thermal Neutron Flux (at Maxwellian
temperature)) page 10.

Neutron Flux. Fast and thermal neutron fluxes measured from irra-

diations in the spectra are listed. They correspond to full power
levels unless indicated otherwise. They have beencalculated using
the cross sections given in the adjacent column.

Fluxes in parenthesis at the threshold >0.5 MeV are taken
directly from the reactor physics computer code calculation out-
put; they have been included only for éertain series of spectra
wherein it is useful to observe the progressive changes in spec-—
trum shape and intensity among the spectra in the series as cal-
culated by the particular code, and not adjusted in any way by
measurements, The values given represent the summation of all
integral fluxes equal to and above 0.5 MeV in the spectrum
(lethargy <3.00). Thus it is possible to normalize the entire
spectrum using that sum for flux 0.5 MeV and accordingly all
other spectra in the series to their corresponding sums >0.5 MeV.
If no fluxes are given, no measurements are available.

Spectrum-Averaged Cross Sections. These are cross sections for

activation in the spectrum of interest using the ®¢Fe(n,p)®4Mn
reaction determined with Helm's® model. The procedure is dis-
cussed in a following section (titled Spectrum-Averaged Cross

Sections) page 9. Other cross section models could also be used,



of course, such as those of Simons and McElroy?® or Shurel© ; the
effect of the differences incurred using alternate models is dis-
cussed elsewhere.,!?

Lethargy. The lower lethargy limit of the group. One lethargy
interval in this compilation is taken to be 0.25 u. Therefore,
for example, 1.0 u equals 4 lethargy intervals.

Lower Energy Limit (MeV). The lower-energy limit of the group in
MeV.

Flux Fraction Per Group. This listing is the integral spectrum,

and is normalized to one neutron. Tabulated values are the rela-
tive, integral fluxes between the energy limits. Because of the

normalization to one neutron, the tabulated values clearly do not
correspond to the actual, absolute flux values in the reactor en-
vironment.

All the spectra in the main compilation are plotted directly
from these values for all groups having a lethargy interval of
0.25 u; groups having more than one quarter-lethargy interval are
plotted by dividing the listed group-integral flux value by the
number of quarter-lethargy intervals in that group. For example,
fluxes in the group u = 5.0 typically are bounded between u = 4.0
and u = 5.0, wherein there are four quarter-lethargy intervals,
Thus, for plotting, the tabulated flux must be divided by 4 and
that average value plotted between u = 4.0 and u = 5.0,
NormaliZed Flux Per Lethargy Interval. The integral spectrum

above (Flux Fraction Per Group) has been renormalized in this

column to equivalent activation by the ®4 Fe(n,p)®4Mn reaction

using the activation cross sections of Helm;® the procedure is

described in the first two subsections of the following section
titled Use of Neutron Spectrum Data. This is an integral spec-
trum for fluxes in groups having one quarter-lethargy interval;
for groups having more than one quarter-lethargy interval, the
tabulated values are already divided by the number of quarter-

lethargy intervals, and may be plotted directly between the listed



energy or lethargy limits, as has been done in Fig. 1.
USE OF NEUTRON SPECTRUM DATA
A clearer understanding of the tabulated data of this com-

pilation and its use may be gained from the following examples,
which are keyed to Fig. 1. The figure shows the spectrum for the
accelerated surveillance location of the Big Rock Point reactor
(the histogram) plotted from '"Normalized Flux Per Lethargy Interval"
values, Superimposed on this histogram is a representation of the
fission spectrum as the smooth curve. The overall intensity values
of both the fission spectrum and the Big Rock Point reactor spec-
trum are normalized to equal activation by the 54Fe(n,p)5¢Mn re-
action using Helm's cross section values.® The response functions,
consisting of group flux values for both the fission spectrum and
the Big Rock Point spectrum times the group activation cross sec-
tion values of Helm, are plotted between 130 and 140 on the right
ordinate as the smooth curve and the histogram respectively. It
is pointed out that this is the only plot in this compilation

made directly from values of the listing "Normalized Flux Per
Lethargy Interval" and has been included to show how to use this
particular spectrum listing. Alliother plots in this compilation

are made directly from the "Flux Fraction Per Group'" listing.
Additional detailed descriptions of the data listings in

Fig. 1 follow.

Normalized Flux Per Lethargy Interval. This spectrum is renor-

nalized in relative intensity to a specific level of activation

with respect to the ®4Fe(n,p)®**Mn reaction using the activation

ct .
a are shown in

cross section model of Helm.® These values 04
the column Activation Cross-Fe and are in units of Barns, (B).

The activation level or '"Normalized Response," is 32.7876 n/cm?-
sec™ x B, and simply comes from multiplying each group flux 5

act

times the corresponding cross section o4 and summing the pro-

ducts, e.g. for group having lower lethargy 0.25 u in Fig. 1.
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Fig. 1 - Graphical representation and tabulated neutron spectrum
for the accelerated surveillance location, position 124, of the

Big Rock Point Reactor.



3.45167 n/cm® ‘sec™ x 0.450 B = 1,55325 n/cm® ‘sec! x B (3)
etc.
NormaliZed Response, The value of 32,7876 is the total activation

from the ®*4Fe(n,p)®4Mn reaction in this spectrum. In every spec-
trum in this compilation, the group fluxes listed under Normalized
Flux Per Lethargy Interval are similarly normaliZed as shown above
such that multiplication of the NormaliZed Flux Per Lethargy
Interval values times the activation cross sections of Helm will
result in the normalized response value of 32.812 + 0.050.

The fluxes shown under Normalized Flux Per Lethargy Interval
are integral values through lethargy 4.0 and are the average value
for quarter~lethargy intervals for the subsequent groups. Thus,
in the group having lower lethargy limit 6.75 u of Fig. 1, a
total of 11 quarter-lethargy intervals exist. This follows from

6.75 u - 4,00 u = 2,75 u / group (4)
and

2.75 u/group  _ _
0.25 u/interval 11 interval/group (5)

Accordingly, the flux in the group having lower lethargy 6.75 is
8.58741 x 11 = 94.46151 . (6)
Spectrum—-Averaged Cross Sections. Spectrum-averaged cross-

sections can now be calculated for the various threshold energies
of interest using the formula shown in the table. The spectrum-
averaged cross-section is calculated by dividing the Normalized
Response value (in this case 32.7876) by the sum of the fluxes
greater than the desired threshold energy. For threshold >1 MeV,
the NormalizZed Flux Per Lethargy Interval values are summed from
lethargy 0.25 through 2.30, since 2.30 u = 1n (10 MeV/1MeV).
Because the group structure does not correspond to 2.30, it is
necessary to add 20% of the group having lower lethargy 2.50 to
the total, e.g.

20.7239 x 0.20 = 4,14478 (7)



The total sum of fluxes between 0.25 u and 2.30 u is then
214.83685, and when divided into the normalized response value,
yields the cross section of 152,.,6 mb. Calculation of the cross
section for threshold >0.5 MeV requires the sum of fluxes from
0.25 u through 3.00 u, and this sum again divided into the re-
sponse value, Calculation of the cross section for threshold 0.1
MeV requires the sum of fluxes from 0.25 u through 4,60 u. Again,
interpolation between lethargy groups is required for this total
sum, e.g. in spectrum 24 of Fig. 1, recall that the flux for group
6.75 u is the average value for all 11 lethargy intervals, and
from equation (6) that the integral flux in this group is
95.46151. To obtain the fraction representing lethargy 4.60 u
the following procedure is used:

(4.60 u - 4,00 u)

(6.75 uw = 4.00 u) * 94.46151 = 20.60978 (8)

This value of 20.,60978 is then added to the sum of fluxes from
groups 0.25 u through 4.00 u to yield the total value of 357.22725.
Thermal Neutron Flux (at Maxwellian Temperature). Thermal neutron

flux derived from the 59Co(n,y)6°Co reaction using both bare and
cadmium~covered foils, is commonly reported as 2200m.sec™? flux
at 20°C represented herein as ¢th200c‘ When the actual irradia-
tion temperature exceeds 20°C, this flux value no longer correctly
represents the true thermal neutron flux. To correct existing

[+
20°C £1ux values, for some different temperature, x°C, the

Pth
following relation is used:
% x°C _ 20°C
$th =~ %tn

o.ssez(fg) 1/2 (9)
T

where To and T are both expressed in degrees absolute, (°K) so
that
T, is 293°K = (273 + 20°C) and
T represents x°C (expressed as (273 + X°C) = °K.

10



The 2200 m-sec™? flux at 20°C for spectrum 24 is 9.52 x 103
n/cm® esec™®, and from the main data compilation for spectrum 24,
the actual operating temperature was 302°C (equal to 575°K). Thus,

[+
¢ 302°C 9.52 x 10t® n/cm® -sec™
th 7573 (10)
0.8862 3-7-3-) 1/2
= 15,05 x 100® n/cm® +sec™? (11)

This technique can also be used for 2200m-sec™? flux at 20°C cal-
culated by the Ag-Co technique.,l!
Calculation of Fluxes from Cross Sections. It is a very simple

matter to calculate flux values for different threshold energies
if the spectral-averaged cross-sections (g) are known for those
threshold energies, For thresholds 1 and 2, for example, the
relation is
¢ X0 = ¢ X O - (12)
Using the values for spectrum 24 again as an example,
1.37x10*2n/cm® .sec™? s1 MeV x 152.6mb =

1.75x10t2n/cm? -sec™ 0.5 MeV x 119,.4mb (13)
Care must be taken to be sure that the correct cross section is
being used. If one desires flux greater than some threshold en-
ergy, the cross section must also be calculated based on the flux
greater than that same energy.

Frequently, the fission-spectrum-averaged cross sections are
used for flux calculations. 1In this case, all the neutrons in
the fission spectrum are being considered, not just those greater
than some threshold, such as -1 MeV. For example, the fission-
spectrum-averaged cross section may be given as 68mb for the
84 Fe(n,p)®“Mn reaction, but the corresponding flux values are
quoted as >1 MeV. 1In this case, the cross section corresponding
to these fluxes is not 68mb, but rather is

0—6%3 - 98.26mb . (14)

1



.

This results because flux >1 MeV represents 69.2% of the flux in
the fission spectrum but the cross section of 68mb represents

flux averaged over the entire fission spectrum. 1In order to de-

termine the flux value corresponding to these conditions of a
fission-spectrum-averaged cross section of 68mb, and fluxes >1
MeV, the cross section of 98.26 is used for g, in equation (12),
and the values on the left side of equation (13) representing
calculated-spectrum flux >1 MeV for threshold 1. Thus, the
fission-spectrum flux >1 MeV of 2.12 x 1002 n/cm® .sec™? -1 MeV is
calculated:

1.37x10*2n/cn® .sec™ 51 MeV x 152.6mb =

2.12x10*2n/cm?® -sec™! >1 MeV x 98.26mb

Flux Fraction Per Group. As was stated earlier, this is the tab-

(14)

ulated integral spectrum. It is normalized to one neutron for
consistency throughout this report. This has an advantage, be-
cause it is thus possible to easily determine the population
fraction of any flux group or groups. For example, it can be
seen that the value for the thermal group, (at lower energy 1x1071°
MeV) is 7.636-001, meaning that thermal neutrons occupy 76.36% of
the entire spectrum, By contrast, the highest energy group (7.79
MeV, lower lethargy 0.25 u) has only 0.115% of the neutrons in
the entire spectrum. The group flux values listed in this column
are plotted as percentages directly in the accompanying figures
in the main compilation for groups through lethargy 4.0. For
group-fluxes at higher lethargies, the values plotted are those
derived from division of the tabulated group fluxes by the number
of quarter-lethargy intervals in the group as has been described

above.in the section titled "Flux Fraction Per Group'", page 6.

12
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Reactor Description

Name: Jow Intensity Test Reactor
Type: _Test, tank
Coolant: Ljight water

Location:

Power Level: 3 MWt
Moderator:_yjight water

aborator

ational
Spectrum Facility Description

b o t =53 f e
Spectrum Code
Code: 2 DXY Calculation:_pNW!3-14¢
D e B e U B v
Limit n/cm“. sec 8
o) mb
>1 MeV 2,78 x 1% 87.5
>0.5 MeV 4.05 60.1
>0.1 MeV 5. 46 44 .6
hermal, 49 °C 4.00 _

£
Fast flux Based ongSlfe(n,p)54Mn reaction (8); Thermal flux
based on ° Co(n,y)GOCo reaction or Ag-Co technique (11)

SP3 LITR C«53

LETHARGY , LOWER ENERGY , FLUX FRACTION , NORMAL]ZED FLUX

(n o LINMIT (MEV) PER GRBUP « PER LETMARGY
[] L] - L] !EYERVAL

LR B A 2 A BN NN N I R L RN L BRI B K U B RN B BN 2N BN B AN B NI BURE BN BN BN AR BN B IR AN B BN I IR I I AN )
0,25 , 7,79000+000 , 3,231-004 27339984000
0.50 , 4,07000+000 , 9,827-004 77123544000
0,75 ,  4,72000+000 , 2,236-003 17607334001
1.00 , 3,680004000 3,113-003 2,261804001
1.25 |, 2,87000+000 4,663.003 37392354001
1,50 , 2,23000+000 8.400-003 6,02092+001
1,75 ,  1,74000.000 9,755-003 7,11011+001
2,00 , 1,35000+000 , 1.072-002 , 77641174004
2,2% , 1,0%0004000 9.875-003 7,10618+4001
2,5 , 8,21000-001 8,644-003 6,353744001
2!75 N 603’000‘001 . 9'5’2'003 [] 5.’21320001
3.00 , 4,98000-001 , 7,200-003 5722278+001
3,25 , 3,88000-00%1 ., 7,499-003 5743377.001
3,50 , 3,02000-001 7.307-003 5,27380400%
3,7% , 2,35000-001 5,209-003 3,755684001
4,00 , 1,83000-001 , 5,235-003 3,78509+001
17,00 ,  4,14000-007 , 1.647-001 27290904001
25,33 , 1,00000-0310 , 7.346-001 1759309+002

1.,0004000

ONE LETHARGY INTERVAL = 0,25y
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Reactor Description

Name: Low Intensity Test Reactor

Type:__Test, tank

Coolant:1jignt water

Spectrum Facility Description

Power Level:_ 3 MWt

Moderator: Light water
Location; e National Laborator ak Ridge ennessee

= £ e ca ; steel a
Spectrum Code
Code: 9 pxy Calculation: pgNwi3~-14
Neutron FIux* —Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” -sec -
o} mb
>1 MeV _2,08 x 102 74.5
20.5 Mev 3.04 51.0
>0.1 MeV 4 41 35.92
hermal, 49°C 4.59

%
Fast flux_hased on 54f‘e(n,p)54Mn reaction (8); Thermal flux

based on 5

SP4 LITR Ce49

LETHARGY , |LOWER ENERGY
(u) o LIMIT (MEV)
ce e v e ety e tr e e
0.25 ' 7,:79000+000
0.50 ' 6,07000+000
0,75 , 4,720004000
1,00 ' 3,68000+000
1,25 , 2,87000+000
1'50 ' 2|23000‘°°°
1,75 ' 1.:74000+000
2,00 ' 1.35000+000
2,25 ' 1,05000+000
2,30 ' 8,21000-001
2,75 ' 6,39000-001
3,00 ' 4,98000-004
3.25 . 3,88000-004
3,50 ' 3,02000-004
3,75 . 2,3%5000-004
4.00 ' 1,83000-001
17,00 ' 4,14000-007
25,33 ' 1,00000-030

ONE LETHARGY INTERYVAL 8 0,25y

FLUX FRACTION

PER GROUP

6.,502-004
1.688-003
3,848<003
5,220-003
7 0113'003
1.,652-002
2,300-002
2,353-002
2,148-002
1.810-002
1,962-002
10508'002
2.0‘1'002
1,6883-002
1.352'002
1.475'002
5,421-004
2,346-001

1,000+000

21

Co(n,7)6°Co reaction or Ag-Co technique (11)

« NGRMALIZED FLUX
PER LETHARGY
INTERVAL

L3N BRI A B N I BRI B N B
27686464000
6,98228+000
17578644001
2716401+00%
27982394004
6;788154+001
9,56603+004
9,56653+001
8,84792+001
7.99152+001
87076434004
6,24120+001
8,43640+001
7,79316+004
5,56100+001
6,08564+001
4;30330¢001
27906334001
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Reactor Description

Name:_ Low Intensity Test Reactor
Type: Test, tank Power Level: 3 MWt
Coolant: Light water Moderator:_ [ight water

Location: Oak Ridge National Iaboratory, Qak Ridge, Tennessee
Spectrum Facility Description

Partial fuel element, core lattice facility C-28; steel, water,
aluminum and uranium.

Spectrum Code

Code: 2 DXY Calculation: BNW 123-14
Neutron Flux¥ Spectrum-Averaged
Lower Energy 2 -1 Cross~-Section
Limit n/cm” - 8ec -
mmb
>1 MeV 6.70 x 1002 95.2
>0.5 MeV 9,46 67.4
>0.1 MeV 12.8 49,7
hermal, 49°C 10.6 -
*
Fast flux5 ased on 54Fe(n,p)54un reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

SP5 LITR Ce-28

LETHARGY , LOWER ENERGY , FLUX FRACTION , NORMALIZED FLUX

(U) 1+ LIMIT (MEV) ' PER GR8YP + PER LETHARGY
' ' ' INTERVAL

L R N R N N R NN N NN NN NN NN NN
0.25 ' 7,79000+000 , 1.244-003 ' 27349434000
0.50 ' 6,07000+000 . 3,592-003 ' 6,70619+000
0.75 ' 4,72000+000 8,342-003 ' 1754437+004
1.00 ' 3,68000+000 ., 1.228-002 ' 2,29765+004
1.25 ' 2,87000+000 , 2,068-002 ' 3,87485+00%
1.50 ' 2,23000+000 . 3.0%2-002 ' 5163309+004
1.7% ' 1.74000+000 ., 3,3931-002 ' 6,36472+001
2,00 ' 1,3%000+000 . 3,562-002 , 6,53645+004
2.2% ' 1,0%000+000 ., 3,307=-002 ' 6,12822+0014
2,20 R 8,21000-00% , 2,839-002 ' 3737546+004
2,75 . 6,39000-004 , 3,089-002 ' 37740614004
3,00 ’ 4,98000-00% , 2,257-002 ' 47246994004
3,25 ' 3,88000-004 , 2,247-002 ' 4;193450001
3,50 ’ 3,02000-00% , 2,187-002 ' 4,064591+001
3,75 ' 2,3%000.00% , 1.577.002 ' 2,927664+004
4,00 , 1,83000-00% |, 1.580-002 ,  2,94212+001

17,00 ' 4,14000-007 , 3,699-001 ' 17325344001

25,33 ' 1,00000-030 , 2.933-003 ' 17639114008

LA LE A4 LR A A J
1,000+000

ONE LETHARGY INTERVAL = 0,25y
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Reactor Description

Name: low Intensity Test Reactor

Type: Test, tank 3 Mwt
Coolant:_ light water Moderator:_Light water
Location:Qak Ridge National Laboratory, Oak Ridge, Tennessee

Power Level:

Spectrum Facility Description
Core lattice facility C-18; unfueled location; steel and water.

Spectrum Code

Code: 2 DXY Calculation: BNW 12-14
yS—— Neutrom FIuxs [~ Spectrun-Averaged
Limit n/cm” . s8ec =
g, mb
>1 MeV 4,54 x 10023 99.6
0.5 MeV 6.64 68.1
>0.1 MeV 9.19 49.2
hermal, 49 °C 4.63 -

3
Fast flux_pased on 54Fe(n,p)54Mn reaction (8); Thermal flux
based on 5 Co(n,y)GOCo reaction or Ag-Co technique (11)

SP6 LITR C=18

LETHARGY
(U

st jerngee

0,23
0,50
0,73
1,00
1,2%
1,50
1,75
2,00
2,25
.50
2,73
3,00
3,25
3,50
3,75
4,00
17,00
25,33

- ® ® ® ® ® o ® o & ® o ® ® o o & & oW e

LOWER ENERGY
LIMIT (MEV)

set gt yagoee

7,79000¢000
6,070004000
4,720004000
3,680004000
2,87000+000
2,23000%000
1,74000%000
1,350004000
1,050004000
8,21000-004
6,39000°001
4,98000°001
3,88000°00%
3,020002004
2,35000004
1,83000°001
4,14000%007
1,00000010

FLLX FRACTIGN
PER GREUP

1,221=003
3,458+003
8,029=003
1,185+002
1,9¢62+002
2,949e002
2,931v002
3,315+002
3,186e002
2,786ep002
3,131e002
2.250=002
2,254=002
2.313'002
10658'002
1,724+002
4,9642001
1,737=001

PrPogeracey

1,0004000

ONE LETHARGY INTERVAL = o,25%y

25

» N@RMAL]ZED FLUX
PER LETHARGY
INTERVAL

2,378604000
6,736594000
1,8542840014
2:31329+0014
3,835714004
5,67997+0014
5:7419740013
6,348454001
6|16158‘001
5,504124001
6,07233+001
4,46479+001%
4,46774¢0014
4,487144001
3,211834001
3,349564001
1,85597+001
1,0136%4001

S ee oot goatpreter e
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Reactor Description
Name:

Low Intensity Test Reactor

Type:__Test, tank

Power level:

Coolant:pight water

3_MWt

Moderator: Jlight water

Location:Qak Ridge National Laboratorv, Qak Ridge, Tennessee

Spectrum Facility Description

= a ;. Steel a water.
Spectrum Code
Code: 2 DXY Calculation:___ BNW 12-14¢
Lower Energy Noutron I | TP ercan-seccion
Limit n/cm“. sec 2

>1 MeV 3.58 x 102 89.0
>0.5 MeV 5,24 60.8

>0.1 MeV 7.39 43.1
hermal, 49°C 3,95 _

x
Fast flux pased on °4ge(n,p)°

based on

SP7 LITR Ce55

4

Mn reaction (8); Thermal flux
Co(n,y)6°Co reaction or Ag-Co technique (11)

LETHARGY
()

[ 2 2N B B I N
[}
0,50
0,75
1,00
1.2%
1,50
1,75
2,00
2,2%
2,50
2,75
3,00
3,25
3,50
3,75
4,00
17,00
25,33

- ®» o @ e @ o ® @ o ® @ o e ® @ ® & ®®w oo

LEWER ENERGY
LIMIT (MEV)

(AR NN RN NN NN NN
7,79000¢000
6,07000+000
4,72000¢000
3,680004000
2,87000¢000
2,23000+000
1,74000+000
1,350004000
1,05000¢000
8,21000001
6,39000%001
4,98000=00%
3,88000+001
3,02000+004
2,35000°004
1,83000°001
4,14000+007
1,00000°010

FLLX FRACTIBA
PER CReEyP

1,0430003
3,2200003
7.,262003
9,776+003
1,3%4002
2.644'002
3,250002
3,50319002
3,133.002
2,653002
2,930.002
2.155-002
2,369%002
2,264.002
1,620e002
1,6560002
5,03%¢004
1,784+001

l1,0C2e000

@NE LETHARGY [NTERVAL = 0,25y

27

NORMAL]ZED FLUX
PER LETHARGY
INTERVAL

e 0ttt
2,403474000
7,428594000
1,661684001
2,260834001
3,135884001
6,03059400¢
7,539574004
7,939614004
7,176534001
6,299334001¢
6,728114004
5,045194001
5,462274001
5,19989400¢
3,71632400¢
3,90261400¢
2,231234001
1,23301¢00¢
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Reactor Description

Name

Low Intensity Test Reactor

Type: Test, tank

Power Level:

Coolant: Light water

Moderator:

3 MWt
Light water

Location: Qak Ridge National Laboratory, Oak Ridge, Tennessee

Spectrum Facility Description

Core lattice facility C-43; unfueled location; steel and water.

Spectrum Code
Code; 2 DXY_

Calculation:

BNW 12~14

Weutron Flux* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” . sec -
T mb
>1 MeV 6.91 x 100° 101.
>0.5 MeV 9.68 72.1
>0.1 MeV 13.4 52.2
hermal, 49 °C 6.40 -
*
Fast flux5 ased on454Fe(n,p)szMn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

SP24 LITR C~43

LETHARGY , LOWER ENERGY
(V) o LIMIT (MEV)
’
(AR RN NN NN NN NN NN NN RN NN
. . 7,79000%000
0,50 ' 6,07000¢000
0,75 , 4,72000¢000
1,00 ' 3,68000+000
1,25 ' 2,87000%000
1,50 ' 2,23000+000
1,78 ' 1,74000¢000
2,00 ' 1,35000+000
2,28 ' 1,05000%000
2,50 ' 8,21000=004
2,78 ' 6,39000°004
3,00 ' 4,968000+0014
3,28 ' 3,88000%001
3,50 ' 3,02000°004
3,7% ' 2,35000=00¢
4,00 ' 1,83000700%
17,00 ' 4,14000°007
25,33 ' 1,00000=030

PLLX FRACTION
PER GREUP

1,5%9«003
4,4352003
9c414'003
1,290e.002
1.996'002
3.289.002
3,400e002
3,562=002
3,125002
2,777=002
3,032=002
2,278e002
2,272e002
2.2‘2.002
1,620e002
1,651.002
4.863‘001
1,729+001

opmemeavreen

1,000%000

GNE LETHARGY INTERVAL ® o,25y

29

+ NORMALIZED FLUX

PER LETHARGY
INTERVAL

2,70026¢000
71690814000
1,619169004
2424300001
3,474064001
5,63959+001
5,92890+001
6,07280+001
5,3805040014
4,884374001
8|23425i001
3,95271+001
3,93817+001
3,871014001
2,794114001
2,85637+004
1,6186940014
8,98497¢000
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Reactor Description
Name: Unioh Carbide Research Reactor

Type:_Pool, test Power Level:__ 5 MWt

Coolant: Light water Moderator: Light water

Location:Tuxedo, New York

Spectrum Facility Description

Core facility C3; unfueled position; steel and water.

Spectrum Code

Code: 2 DB Calculation: BNW 16

Lower Energy “Néuffgi‘Fluiil ‘ASbgctrum;sziaged

Limit n/cm“.sec” roéil :g on
>1 MeV 7.98 x 1002 111.

>0.5 MeVv 11.5 77.1

>0.1 MeV 16.1 55.0

hermal, 49°C 9.43 -
*Fast flux_hased on 5]I;‘e(n,p)suun reaction (8); Thermal flux
based on 5 Co(n,y)GOCo reaction or Ag-Co technique (11)

spae2

LETHARGY
)

0.25%
0.50
0.7%
1.00
1,25
1,50
1,75
2.00
2,25
2'50
2,75
3,00
3.25
3,50
3,75
4,00
5.00
6,75
8,00
9.00
9.75
11,50
14,00
16.50
25,33

® W B W B e W IW @ B M E @ W W B W e W 4 W e W e @+ e ® e =»

ONE LETHARGY INTERVAL » 0.25Y

UCRR T-(3

LOWER ENERGY

LIMIT (MEV)

g et e toas gt gy

7,79400+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,24000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,35000-001
1,83000-001
6,74000-002
1,17000-002
3,36000-003
1,23000-003
5.83000-004
1,01000-004
8,32000-006
6,83000-007
1,00000-~010

FLLX FRACTION

PER GRBUP

LRI SR AU BURE BURE AN N BN N

1.,646-003
5.070-003
1.132-002
1.,653-002
2,505-002
3,.566-002
3,341-002
3.472-002
3,256-002
2,972-002
3,332-002
2,559-002
2,306-002
2,469-002
1,775-002
1,764-002
5,196-002
6.229-002
3,783-002
3.265-002
2,150-002
5,299-002
7.287-002
6.779-002
2.328-004

1,000+000

31

*® @ ® & ® B W e S G W W wm B B S w e e C @S e s e e w e

NORMALJZED FLUX

PER LETHARGY

INTERVAL

et gt ger st

2739965+000
77398704000
1,63889+001
27418444001
37668504008
51144724001
4902644001
41980454001
47716904001
4,39861+001
4,83994+4001
3,73625+001
37363984001
3,586844004
2,57613+001
27568434001
1,89383+004
17294994001
17103904001
17182654001
1;04835+001
1,09210400%
17062604001
97871694000
9:59866+000
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Reactor Description
Name:_ynion Carbide Research Reactor
Type:_pqol, research Power Level:
Coolant:1jght water

S MWt
Moderator: 1 jght water

Location: pyxedo, New York
Spectrum Facility Description

Core facility D3; unfueled position; steel and water,

Spectrum Code

Code: 2 DR Calculation: BNW 15
Lower Energy Neutron Flux¥ Spectrum-Averaged
Limit n/cmz-sec'l Crossg-Section
[ 2 nb
>1 MeV 8.26 x 10 ® 113.
>0.5 MeV 11.9 78.7
>0.1 MeV 16,6 56.3
Thermal, 49°C 9.76 -
* — 54 54
Fast flux5 ased on Fe(n,p) Mn reaction (8); Thermal flux
based on Co(n,y)6°Co reaction or Ag-Co technique (11)

SPE3 UCRR TsD3

LETHARGY , L OWER ENERGY , FLLX FRACTIGN , NORMALJIZED FLUX
(V) o« LIMIT (MEV) ' PER GREUP « PER LETHARGY
1 ' ' INTERVAL
S0 e g et 0ottt oegonttatetetagobsertt et aotonotoecetenes
0,2% . 7,79000¢000 , 1,6509003 ' 2,54836¢000
0.50 ' 6,07000¢000 , 5,0802003 ' 7,855184000
0,75 ' 4,72000+000 , 1,108+002 ' 1,69903+001
1,00 ' 3,68000+4000 , 1,384e002 ' 2414529001
1.,2% , 2,870004000 |, 2,3832002 3,697634001
1.50 ' 2,23000%000 , 3,468=002 ' 5,30266+001
1,73 ' 1,74000+000 , 3,178+002 ' 4,94141+001
2.00 ' 1135000‘000 ' 3.291'002 ' 5.00367*001
2,2% , 1,050004000 , 3,047=002 4,67737+001
2,75 ' 6,39000=001 , 3,160=002 ' 4,864284001
3,00 ' 4,98000=001 , 2,435=002 ' 3:76770+0014
3,25 ' 3,88000°001 , 2,171+002 ' 3,35620+001
3,50 ' 3,02000=001 , 2,341=002 ' 3,60487+001
3,75 ' 2,35000=001 1,688%002 ' 2,596064001
4,00 . 1,83000=001 , 1,672~002 ' 2,57966+001
5,00 ' 6,74000=002 , 4,970=002 ' 1,91978+001
6.75 ' 1.17000.002 ' 5.945'002 ' 1.30993‘001
8,00 ' 3,36000*003 , 3,569=002 ' 11112864001
9.00 ' 1'23000'003 ' 3.1409002 ' 1.205470001
9,75 ' 5,83000~004 , 2,0%4~002 ' 1,06120+001
11,50 ' 1,01000=004 , 5,020~002 ' 1,10482+0014
14,00 ' 8,32000=006 , 6,950n002 ' 1,07401¢001
16,50 ' 6,83000=007 , 6,463002 ' 9:97390+4000
25,33 ' 1,00000=030 , 2,708#001 ' 1,183134001
Peo"scse"voess
1,0004000

@NE LETHARGY INYERVAL = 0,28y

33
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Reactor Description
Name:

Union Carbide Research Reactor

Type:

Pool, research

Power Level:

Coolant: Light water

Moderator:

Location: Tyxedo, New York
Spectrum Facility Description

5 MWt

Light water

e facilit

; unfueled position;

teel an a

Spectrum Code

Code: 2 DB Calculation: BNW 15
Neufron Flux¥ Specirum-Averaged
o it a/en® sec™) Crosg-section
>1 MeV 7.52 x 103 111,
20.5 Mev 10.9 76.3
>0.1 MeV 15.2 55.1
hermal, 49 °C 9,81 =
*Fast flux_hased on Fe(n,p)54un reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

Spa4

LETHARGY
(V)

109000t

0.25
0.50
0.75
1,00
1,25
1.50
1,75
2,00
2,25
2,50
2,75
3,00
3.25
3,50
3,75
4,00
5.00
6'75
8,00
9.00
9.75
11,50
14,00
16,50
25,33

- ® '® W & e W e W W @ W W S W ® @B B @ e @ w W W eow @

UCRR T-B3

LOWER ENERGY
LIMIT (MEV)

t e g ter s ey

7,79900+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,21000-00%
6,39000-001
4,98000-008
3,88000-00¢
3,02000-001
2,35000-001
1,83000-001
6,74000-002
1,17000-002
3,36000-003
1,23000-003
5,83000-004
1,01000-004
8,32000-006
6,83000-007
1,00000-040

P T T T P S S S B

FLUX FRACTI®ON
PER GROUP

o P g gree Nty

1.585-003
4,873-003
1.101-002
1,605-002
2,432-002
3.582-002
3.278'002
3.412-002
3,169-002
2,905-002
3.,292-002
2,549-002
2,263-002
2,437-002
1.756-002
1,737-002
5,155-002
61117"002
3,665-002
3,180-002
2.068-002
5,038-002
6,964-002
6,460-002
2,519-00%

ONE LETHARGY INTERYAL = 0,25y

35

- ® B e e e e W e e W e e e e ® e ® e o T ee e e e w %

NORMALJZED FLUX
PER LETHARGY
INTERVAL

LI 2N BN BB R I AN B BN NN B ')
2;36705+000
7,28733+000

1,632214001

2,40585+001

31650394001

5,296184+001
4,92848+001
5,01613+004

47704344001

47404474001

4,90107+001

5781480400

37381964001

37627804004

27612104004

2259073‘001

1,92525+001
1;30327+004

17095954001

17180594001

1033274001

17072214001

17040664001

97640914000

17064374001
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Reactor Description

Name:
Type:
Coolant: Light water
Location: Tuxedo, New York

Spectrum Facility Description
Core lattice facility A4; unfueled position; steel and water,

Union Carbide Research Reactor
Power Level:

Pool, research

S5 MWt
Moderator: Jight water

Spectrum Code
Code: 2 DB

Calculation:

BNW 15

ONE LETHARGY INTERVAL = .25y

37

Neutron Flux¥ [ Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” . sec -
[o XN mb
>1 MeV 8.41 x 1013 111,
>0.5 MeV 12,2 76,7
>0.1 MeV 17.0 54,9
Thermal, 49 °C 11.8 =
*Fast flux_hased 0;454Fe(n.p)51;ﬂ reaction (8); Thermal flux
based on 2 Co(n.y)GOCo reaction or Ag-Co technique (11)
SPB% UCRR T-A4
LETHARGY , LOWER ENERGY , FLUX FRACTIBN , NORMALIZED FLUX
(Ul v LIMIT (MEV) ' PER GROUP + PER LETHARGY
' ' ' INTERVAL
[ R I BRI BN B B NN B I O I AN B BRI BN R SO S N BN O B B B BN ORI SRR S S SN BN Y )
0.25 . 7,7900+4000 , 1,545-003 ' 27339364000
0.50 ' 6,07000+000 4,728-003 ' 7,16434+000
0.75 ' 4,72000+000 , 1.,080-002 ' 11623524001
1,00 ' 3,68000+000 , 1.599-002 ' 2,4208284+00%
1,25 ' 2,87000+000 , 2,433-002 ' 3;699420001
1.50 ' 2,23000+000 , 3,505-002 ' 5,251264+004
1,75 ,  1,74000+000 . 3,242.-002 47938974004
2,00 ' 1,3%000+000 , 3,368-002 ' 5,01736+004
2,285 ' 1,05000+000 , 3,422-008 ' 47695384004
2,50 ' 8,21000-001 , 2,856-002 ' 4,38774+004
2,75 ' 6,39000-00¢ , 3,225-002 , 4i8¢477¢001
3|°0 ' 4l9a°°0‘0°1 ] 2.486'002 ' 33769070001
5,25 ' 3,88000-004 , 2,218-002 ' 37359664004
3,50 ' 3,02000-00% , 2,389-002 ' 37604164003
3,75 ' 2,35090-00% , 1.723-002 ' 2,596644004
4,00 ' 1,83000-001 , 1,707-002 ' 2,58028+001
5000 ] 6|740°°"0°2 [ 50048‘002 ] 1:910400001
6,75 ' 1,17000-002 , 6,007-002 ' 1;29670+4001
8,00 ' 3,36000-003 3,618-002 ' 17096234004
9,00 ' 1,23000-003 , 3.148.002 ' 1,18407+001
9,75 ' 5,83000-004 , 2,053-002 ' 1,039344001
11,50 ' 1,010090-004 , 5,017-002 ' 1,08186+00%
14,00 ' 8,32000-006 6.974-002 ' 11056070001
16,50 ' 6,83000-007 , 6,508~-002 ' 9,841074+000
25,33 . 1,00000-0%0 , 2,605-00% ' 1711512+001
$1,000+4000
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Reactor Description

Name:_ {Union Carbide Research Reactor

Type:__Pool, research

Power Level:

Coolant: I ight water

Location: Tuxedo, New York
Spectrum Facility Description

S MWt

Moderator: Light water

Core lattice facility FS5; unfueled position; steel and water,

Spectrum Code

Code: 2 DB Calculation: pNw 18
Neutron Flux#* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” .sec =
[+ 2 mb
>1 MeV 9.91 x 1.2 114,
20.5 MeV 14.2 79.3
>0.1 MeV 19.9 56,8
hermal, °C Eg,z =
x 5
Fast flux5 ased on Fe(n,p) 4Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

SP8é UCRR T-F5

LETHARGY , L BWER ENERGY
Uy v LIMIT (MEV)
]
co!.tl!q':'o"'!"."'l'
0.25 , 7,79:00+0Q0
0.90 ' 6,07000+000
0,75 , 4,72000+000
1.00 ' 3,68000+000
1.25 ' 2,87000+000
1.50 ' 2,23090+000
1,75  ,  1,74000+000
2.00 ' 1,35000+000
2,25 ' 1,05000+000
2'50 ’ 8.21000'001
2,75 ' 6,39000-001
3,00 , 4,98000-001
3.85 ' 3,88000-001
3.50 ' 3,02000-001
3.7% ' 2,35400-0014
4,00 ' 1.83000-001
5,00 , 6,74000-002
6,75 ' 1,17000-092
8.00 ' 3,36000-003
9000 . 1'23000'003
9.75 ' 5.83000-004
11.50 ' 1,04090-004
14000 ’ 8'32000’006
16,50 ' 6,83000-007
25,33 ' 1,00000~010

FLUX FRACTI®ON
PER GROUP

-
P e et gopgrpe gy

1.679-003
5.,164-003
1.124-002
1.584-002
2,367-002
3,445-002
30147'002
3,263-002
3.022~002
2.769~002
3,132-002
2.423~002
20158'002
2,323~002
1.,676-002
1.660-002
4'934'002
5.924~002
3,594-002
3'148'002
2,060-002
5.,048-002
7.040~-002
2,690-001

1,000+000

ONE LETHARGY INTERVAL = 0,25y

39

NORMALIZED FLUX
PER LETHARGY
INTERVAL
""':0""0""'|l
2,515584000
7,74697+000
17671904001
2738216+001
3756291+001
5,40938+001
4,74731+001
4,81182+001
4750019+001
4,21189+001
4,67664+004
37637334001
3,23623+001
3,46929+003%
2750135+001
2,48395%+004
1784879+001
1,26609+001
1;07810+00%
1717235+001
1,03283+004
1707762+0014
1705546+004
9,84624+000
1,1402%+001
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Reactor Description
Name:_Engineering Test Reactar
Type: Test. tank Power Level:_ 175 MWt

CDOIant:JdghI‘ﬂaIPt, Moderator:Ijght water
Location: National Reactor Testing Station, Idaho Falls, Idaho

Spectrum Facility Description

Reflector position P~

12; steel and water

Spectrum Code

Code: DTF-IV Calculation: BNW 1@
Néutron rlux+ Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm”.sec Z, mb
1
>1 MeV -~ 88.7
>0,5 MeV - 53.2
>0.1 MeV - 35.2
Thermal, 20°C ~ -

*
Fast flux_pased on 4Fe(n,p)54Mn reaction (8); Thermal flux

ONE LETHARGY INTERVAL @

1,0004000
0.2%

41

based on Co(n,y) Co reaction or Ag-Co technique (11)
SP60 BTR P»12
LETHARGY , LOWER ENERGY , FLUX FRACTI8N , NOGRMALJZED FLUX
(v) v LIMIT (MEV) ' PER GROUP + PER LETHARGY
. ' . +  INTERVAL
|0|OOO'.l....l'.ll.0l..l.oOl'l.0'.'..0'l.l'.'0'..0.0...0........
0,25 , 7,79Y00+000 |, 6.383-004 , 27471084000
0.50 «  6,07000+000 , 2,334-003 ' 9,043884+000
0.75 ' 4,72000+000 , 4,731-003 ' 1848384008
1.00 . 3,68000+000 6,495-003 ' 2,52297+004
1.2% . 2,87000+000 , 7.,439-003 ' 27893194001
1,50 . 2,23000+000 1.129-002 4,327694004
1,75 ' 1,740004000 2,027.002 ' 71898110001
2,00 ' 1,35000+000 2,045.002 ' 7,79105.00%
2,25 ' 1,05000+000 |, 1,767-002 ' 67796074004
2,50 ' 8,21000-001 , 1.,663-002 ' 6,53%91+0014
2,75 ' §,39000-00¢ , 2,216.002 ' 8,54979400¢
3,00 , 4,98000-00¢ 2,333-002 97040974001
3.25 ' 3.,88000-001 , 1.691-002 ' £,54958400¢
3,90 , 3,02000-00% |, 1.734-002 6,676964004
3,75 y 2,33000-00% , 1,253-002 ' 4,82822+004
4,00 ' 1,83000-00% 1,248-002 ' 4781793+001
5.00 ' 6,74000-002 , 4,097-002 ' 3,96537+001
6,75 ' 1.17000~-002 , 5.318~002 ' 2,93630+001
8.00 ' 3,36000-003 , 3.516-002 ' 2,72460+001
9.00 ' 1,23000-003 , 3.069-002 ' 2;9%226+00¢
9,75 ' %,83000-004 , 2.045-002 ' 27648754004
11,50 ' 1,04000-004 , 5.,185-002 ' 2;85970+00¢
14,00 ' 8,32000-006 , 7.687.002 ' 2,97677+001
16,50 ' 6,83000-007 8,214-002 ' 37176644004
25,33 ' 1,00000-030 , 3,961-001 ' 47336944004
LA LA A LA A A J
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Reactor Description
Name: Advanced Test Reactor
Type: Tegt, tank Power Level: 250 Myt
Coolant: Jight water Moderator: Ljght water
Location: National Reactor Testing Station, Idaho Falls, Idaho
Spectrum Facility Description

Mid plane of 1-D North loop,

Spectrum Code

Code: DTF-1V Calculation: __BNW 1€
Neutron Flux¥ Spectrum-Averaged

Low;i Energy 2 -1 Cross-Section

mit n/cm”.sec = b

g, m
>1 MeV 1,50 x 10+ 103.6

>0.5 MeV 2,24 69,4
>0.1 MeV 3,23 48,1
hermal, 2690 °C 3.88 -

*Fast flux_hased on 5Il"e(n.lfi)s
based on 5 Co(n,

4

SP61 ATR 10 NORTH LOGP

LETHARGY
(W

0.25
0.50
0,75
1.00
1.25
1.90
1,73
2.00
2,85
2.50
2,75
3.00
3.285
3,20
3.78
4.00
5.00
6.75
8.00
9,00
9.75
11,50
14,00
16.50
25.33

® B B P W e e W w e W W w® e e WS e W e "W e g @ 8w e

LOWER ENERGY
LIMIT (MEV)

EEREEER R R

7,79000+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,24000-00%
6,39000-001
4,98000-004
3,88000-001
3.02000-004
2,35000-00%
1,83000~001
6,74000-002
1,17000-002
3,34000-003
1,23000-003
5,83000-004
1,01000-004
8,32V00-006
6,83000-007
1,00000-040

FLUX FRACTI®ON
PER GROUP

te st gegr gty

1.,113-003
3.456-003
7.862-003
1.190-002
1.,846-002
2.6%94-002
2.629-002
2,774-002
2!655‘002
2!466'002
2.837+002
2.223-002
10996'002
2!171'002
1.5645-002
1.567-002
‘1663'002
5.628-002
3.444-002
2.,749-002
1.809-002
4,226-002
4,982-002
3.700~002
3.8%4+-001

LA X LA LR A}

1.000+000

® ® * ® 8 ® ® @ ® @ & @ * e ® 8 @ @ ® 2 P o O g, © ¢ 8 o

ONE LETHARGY INTERVAL w 0,25y

43

Mn reaction (8); Thermal flux
7)6000 reaction or Ag-Co technique (11)

NORMAL JZED FLUX
PER LETHARGY
INTERVAL

L A A I AT IE I AP IR A IR O I }
2:25529+000
7:00663+000
1,%58089+0014
2,41808+001
3.75536+001
5,40116+004
57351254004
5,52923+004
5,34380+00%
%,07430+004
5,726124004
4,%1062+001
410‘518‘001
47383174004
3,15%85+001
3,16925+004
2,36130+00%
1762%89+004
1739633+004
1,38361+008
1722593+00¢
17219944004
1,00941+00%
7,48704+000
2,23120+0014
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Reactor Description

Name: PBig Rock Point Reactor

Type:__power, BWR

Coolant: pLjght water

Location; Charlevoix, Michigan
Spectrum Facility Description

Power Level: 240 Myt
Moderator: jjght water

Spatial 1 tion: 1-i ] to fuel I ] ted
surveillance location: water,

Spectrum Code

Code: Program S Calculation: BNW 17,18
Neutron Flux* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” : sec -
o 2} mb
>1 MeV - 147,6
>0.5 MeV (13.83%) 119.8
>0.1 MeV - 81.1
Thermal, 20°C - -

*Fast fluxsgased on 54Fe(n,p)54un reaction (8); Thermal flux

based on

+In series of spectra 23 through 32

SPgY

LETHARGY ,
(V)

0.25
0,50
0.75%
1,00
1,25
1.50
1,75
2,00
2,25
2,50
2,/5
3,00
3,25
3,50
3.75
4,00
6.75
9.00
11.50
16,50
25,33

BIG RPCK PBINT

LOWER ENERQY
LIMIT (MEV)

Trheso g goge

7,790004000
4,070004000
4,720004000
3,68000+000
2,870004000
23230000000
1,74000+000
1,35000+000
1.050Q00+000
8,21000-001
6,390g0-004
4,98000-001
3.88V00-001
3,020090-001
2,35000-001
1,83000-001
1,17000-002
1,23V00-003
1,01000-004
6,83000-007
1,00000-030

=y [NCH

FLUX FRACTION
PER GROUP

trssrgrgrgerr gy

6,489004
2,089-00%
3,795-003
8,813003
6,418+003
6,196-003
5006;'003
4,314003
5,808-003
30913'003
3,483-003
3,923-003
2,869003
3,045-003
2.046-002
1,380-002
1.,602-002
30599'002
§.,443-00}
ougegmp=uny

1,000000

ONE LETHARGY INTERVAL ® 0,23y

47

Co(n,y)GOCo reaction or Ag-Co technique (11)

NORMALJZED FLUX
PER LETHARGY
INTERVAL

AR N A A RN RN N
3,3175%4000
1,069184001
1,926444001
2,178884001
2,82303400%
4,45996+001
3,3033000%
3,11729+00%
2,371%6+001
2,23915+001
2,70453+00¢
2,003914001
1,78193+001
1,99908+001
1,46008+00%
1,554356+001
9,50154+000
7,82455+000
8,18335+000
9,19047+000
1,220804002
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Reactor Description

Name:_ _ Big Rock Point Reactor

Type:__Power BWR

Coolant:jight water

Location:gna;leggix, Michigan

Power Level: 240 Mwt

Moderator:Light water

Spectrum Facility Description

Accelerated-irradiation rate surveillance location; position
Jd24. steel and water,

Spectrum Code

Code:__ program § Calculation: BNW 17y 18
Lower Energy ‘Néutrgn FTE{* Agspgctrzfggvgiaged
Limit n/cm” . sec rosg ction
g, mb
>1 MeV 1.37 x 1082 152.6
>0.5 MeV 1.75  (9.924%) 119.4
>0.1 MeV 2.28 91.8
hermal, 302°C 15. 05

*
Fast flux_hased on 54Fe(n.p)54un reaction (8); Thermal flux

based on 5

+In series of spectra 23 through 32

SPé4 BlG RGCK POINT

LETHARGY , LEGWER ENERGY
(L v RIMIT (MEV)
]
ter vttt pgagotegt gL gege
0.25 ‘ 7,790004000
0,50 , 8,070004000
0.7 , 4,72000+000
1,00 , 3,68000+000
1.,2% , 2,87V00+000
1,50 , 2,23000+000
1,75 ,  1,740004000
2,00 ' 1,3%0004000
2,25 , 1,090004000
2.0 , 8,21000-004
2,75 , 6,39000-001
3.00 ' 4,98000~001
3'25 ' 3!88000'001
3.0 ,  3,02000-001
$,95 ,  2,35000-00%
4-00 . 1183000-001
6,75 , 1,17000+002
9.00 ' 1,23000~003
11,50 , 1,01000-004
16,50 , 6,83000-007
25,33 , 1,00000-040

ACCEL SURV

FLUX FRACTION
PER GROUP

teesrgrgegens e

1.118:003
3.90;-00;
6,390-003
6,910-003
8,762-003
1,408-002
1.009'002
9,603-003
7,780-003
6-?9§'003
600‘5'003
5,909-003
5,275-003
5,915003
4,316-003
4,573-003
3.0%4-002
2,047-002
2,365-002
5-27?'002
7.,636-003

10000‘000

OUNE LETHARGY INTERVAL ® 0,23y

49

Co(n,y)GOCo reaction or Ag-Co technique (11)

NGRMALIZED FLUX
PER LETHARGY
INTERVAL

N NN NN NN NN NN
3,45167+000
1,14691+001
1,964464001
2,14700+001
2,72567+004
4,31%16+001
3,43472+001
2,92623+004
2,39398+001
2,072394004
2,48240+001
1,83312+001
1,63456+004
1,825454004
1,33060+00%
1,41393+001
8,58741+000
7.02896‘000
7,316664000
8,16788+000
6,68885+004

- o B e B e e e W e B e T ® e 8" e e % % w e e =
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Reactor Description

Name:_ Big Rock Point Reactor

Type:_Power BWR

Power Level: 240 MWt

Coolant: [ ight water

Moderator:_Light water

Location: Charlevoix, Michigan

Spectrum Facility Description

Qne inch farther away from accelerated surveillance; water,

Spectrum

Code

Code:_program S Calculation:_ BNW 17,18

¥ =
T B e B
Limit n/cm“. sec 8
s mb

21 MeV - - 157.5

>0.5 MeV (7,2334) 124.7

>0.1 MeV - 88.1
hermal, 20 °C - -

*
Fast flux_pased on 54Fe(n,p)54un reaction (8); Thermal flux

based

on

+In series of spectra 23 through 32

SP¢% BIG ROCK POINT +3 [NCH

LETHARGY , LGWER BNERGY

(w) . LIMIT (MEV)
*

LI N N N A R I BN ]
0.45 ' 7,79VQ0+000
0,50 , 6,07000+000
1.00 . 3,68000+000
1.25 , 2,870004000
1.50 , 2,23000+4000
1./5 ,  1,74000+000
2,00 , 1,3%0004000
2,25 , 1.,05000+000
220 ' 8,21000-001
2.7% , 6,39000-004
$.00 , 4,98000-00%
3.2 , 3,88000-004
3,50 , 3,02000-00%
$./5 , 2,3%5000-004
4,00 ' 1,83VQ0-001
6./% ' 1,17000-002
9.00 ' 1,23000-003

11,50 , 1,04000-004
16,50 , 6,83000-007
25,43 ' 1,00000-030

FLUX FRACTION

Co(n,y)GOCo reaction or Ag-Co technique (11)

NORMALJZED FLUX

' '
' PER GRBYP + PER LETMARGY
. ] v INTERVAL
gret g Qll'llll"‘l';l."".'l‘l'l
. y.632.004 )" '3, 589434000
' 2,473.008 1,164414001
' 4,283-003 1,99966+001
' 4,5062003 ,  2,12646+4001
. 5,557.003 2,62567+003
. 8,924008 4,15451+001
' 6,305<008 ,  2,98470+001
. 5,933«003 ' 2,74595+001
] "177'003 ' 2'232440001
' 4,033-003 1,92431+001
. 4,882-003 ,  2,28776+001
' 31976003 ’ 1|6.‘64‘°01
"' 5.20;'003 ] 1|’°649‘°01
. 3,576-003 ,  1,67596+001
. 2.905'003 ' 1|219290001
' 2,755003 ,  1,29387+004
. 1,830-002 ,  7,847344000
' 1:823-002 ' 6,36542+000
' 1-90°'002 ' 6|’°°31‘00°
' 3,106-002 ' 7,30087+000
[ 8.?9;'00; ] 1|139;3¢002
""-'g.--..
1,0004000

OUNE LETHARGY INTERYAL ® 0,25y

51
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Reactor Description

Name: Big Rock Point Reactor

Type:_Power BWR

Coolant: 1 jght water

Location:ghgz]gygix, Michigan

Power Level: 240 MWt
Moderator:Jight water

Spectrum Facility Description

Yessel wall surveillance location: steel and water

Spectrum Code

Code:_program § Calculation: pBNw 17,18

Lower Energy ‘Néuffgn Flgq* SpgctruT;sziaged

Limit n/cm“. sec rosg-Section
a mb
>1 MeV 6.95 x 101° 170.,9

20.5 Mev 9,30 (1,017%) 127,17

>0.1 MeV 16,5 72.9
Thermal, 20°C - -

*
Fast flux_hased on 54Fe(n,p)54Mn reaction (8); Thermal flux

based on

+In series of spectra 23 through 32

SP2E BJG RECK POINT

LETHARGY
)

0.¢5
0.50
0./5
1,00
1,25
1,50
1,758
2,00
2,25
2,90
2./5%
3,00
3,25
3,50
3.75
4,00
6,75
9,00
11,50
16.50
25,33

LEGWER BNERGY
LIMIT (MEV)

Foegeor g tgonr o
7,79400+000
6,07000+000
4,72000+000
3,680004000
2,87000+000
2,230004000
1,74000+000
1,35000+000
1,05000+000
8,21000-00%
6,39000-001
4,98000-001
3,88000-001
3.02000-001
2,35v00-001
1,83000-001
1.,17090-002
1,23000-003
1,01000-004
6,83000-007
1,00u00-0310

V WALL SURY

FLUX FRACTI®ON
PER GROUP

st

i,758-003
5,725-003
8,732-003
7.,690-003
8,903+003
1,323-002
1.031'002
1,044-002
9,483.003
8,807-003
1.060-002
6,953009
7.526-003
5,435+003
5,498-003
3.708-002
2.!02-002
2,579-002
5,070-002
7.326-003
(E X R X LX L X R 2 ]

1.,0004000

® @ ® ® % o % ®© ® ® ® ® ® o e e ® ® ® ® e = o o o

ONE LETHARGY INTERVAL ® 0,25

53

Co(n,y)6°Co reaction or Ag-Co technique (11)

NBRMALIZED FLUX
PER LETHARGY
INTERVAL

"'l';"'l"""'l.
4,365%4+000
1.‘2308‘001
2.1,2650001
1,965724001
2,22078+00%
3,25156+001
2,87816+001
2,55005+001
2,34001400%
2,24994+001
2,623284001
2,11966+001
1,72739+001
1,862354001
1,343724001
1,36334+001
8,35682+000
6,612444000
6,397444000
6,29317+000
5,14563+001
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Reactor Description
Name:

Big Rock Point Reactor
Type:__power BWR
Coolant: ight water
Location: Charleyoix, Michigan

Spectrum Facility Description
Interface of carbon steel vessel wall and stainless st
cladding; steel,

Spectrum Code

Power Level: 240 MWt
Moderator: Light water

Code:__ Program § Calculation: BNW 17,18
~Neutron F -
TR TIET | Pereeasaccion
Limit n/cm”.sec -
o, mb
>1 MeV - 157.6
>0.5 MeV (0.8963+) 109,5
>0.1 MeV - 74,5
hermal, 20 °C - -

*Fast flux_hased on 54Fe(n,p)54un reaction (8); Thermal flux

based on ° Co(n,y)GOCo reaction or Ag-Co technique (11)
+In series of spectra 23 through 32

SP2?7 B|G ROCUK PBINT vV

LETHARGY
()

0.25
0,50
0,75
1.00
1.25%
1,50
1.7%
2,00
2.2%
2,50
2,/5
3,00
3,25
3,50
3,75
4,00
6.75
9.00
11,50
16,50
25,33

OUNE LETHARGY INTERVAL 8 0,23y

LOWER ENERGY
LIMIT (MEV)

7,79000+000
6,070004000
4,720004000
3,680004000
2,87000+000
2,230004000
1,740004000
1.35000#000
1,050Q00+000
8,24VQ0-001
6,39000-001
4,98000-00%
3,88000-001
3,02000-004
2,33000-004
1,83000-001
1,170Q00-002
1,23000-003
1,01000-004
6,83000-007

£ 1,00000-010

WALL CLADDING

FLUX FRACTI®GN

PER GROUP

000005.091-00;

6,868-003
1.,055<002
91?19'003
1.102-002
1,610-002
1,969-00¢
1.,449«002
1,461-002
1.,4%4002
1,7%3-002
1,270-002
1,111+-002
iulol'uoz
7.,927-003
7.184-003
5.216-002
3,108-00¢
2.976<002
6,188-002
6,410-00%

eegrene-eeg

1,000+000

55

NBRMALIZED FLUX
PER LETHARGY

INTERVAL

4,27134+000
1,40427+001
2,14045+001
1,99092+001
2,26101+001
3,25832+004
2,80679+001
2,94323+004
2,96358+001
3,04567+004
3.’6',70001
3,21291+001
2,27087+001
2,241574001
1'61211‘001
1"‘,3’0001
9,67681+000
7,037554000
6,07305+000
6,34760+000
3,70359+001
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Reactor Description

Name: Big Rock Point Reactor

Type: Power BWR

Power Level: 240 Mwt

Coolant:Light water

Moderator: Light water

Location:_Charleveix, Michigan

Spectrum Facility Description

Location one inch into vessel wall; steel

Spectrum Code

Code:__ program § Calculation: PBNW 17,18
Neutron FIux¥ Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” . 8ec =
[ 9 mb
>1 MeV - 143.5
20.5 MeVv (0,76454%) 92,3
>0.1 MeV - 61.3
hermal, 20°C - -
)
Fast flux_hased on Fe(n,p)54nn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 23 through 32

SPZ8 BIG ROCK POINT

LETHARGY
(v)

LN R RN N

0,25
0.50
0.75%
1.00
1.25
1,50
1,75
2,00
2.25
2.50
2.75
3.00
3,28
3,50
3,78
4,00
6,/5
9,00
11,50
16,50
25,33

LOWER ENERGY
LIMIT (MEV)

feroregtgovegoge

7,79000+000
6,070004000
4,72000+000
3,680004000
2,870004000
2,230004000
1,740004+000
1,350004000
1,0%0004000
8,23U00-004
6,39000-004
4,98000-001
3,88000-001
3,02v00-001
2,35000-008
1,83000-001
1,17000-002
1,23u00-003
1,04000-004
6,83000-007
1,00000-040

1 INCK IN VESSE{

FLUX FRACTION
PER GROYP

teertge e gty

2,039+003
6.695'003
1,047.002
9,996<003
1,18%-002
1,665-002
1.,534-002
1,729.002
10833'002
1.989=-002
2,410-002
2,289.002
1,>33-002
1.,445-002
$,033-002
8,442-00)
60010'002
3.707'002
2,982-002
6.310.008
5,796«003%

1.,000+000

® ® @ ® © & ® 4 ® ® * 4 ® * 8 O ®© 4 e e O & e O e

ONE LETHARGY INTERVAL » 0,25y

57

» NORMALIZED FLUX
PER LETHARGY
INTERVAL

[N R NN NN NN RN NN NN
4,13603+000
1,399414001
2,10828+001
2,026314004
2,353224004
3,34279+004
3,13092+001
3,45075+001
3,80595+004
4,093%94001
‘|°70‘5’001
4.6’2010001
3,11080+0014
2,921424001
2,08635+004
1,70988+004
1,21765+001
8|336090000
6,044184000
6,39767+000
3,32555+004
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Reactor Description

Name: Big Rock Point Reactor

Type:_power BWR _

Power Level:

Coolant:_Jight water

Location:Charlevoix,

Michigan

240 MW1

Moderator:_ Light water

Spectrum Facility Description

Location two inches into vessel wall; steel.

Spectrum Code

Code:__ Program S Calculation:

BNW

17, 1e

lover Breray | N | segtion
Limit n/cm”. sec 8
g mb
>1 MeV - 130.8
20.5 MeV (0.6111+4) 77.8
>0.1 MeV - 49.9
Thermal, 20 °C - -

*Fast flux_hased on 54Fe(n,
based on 5 Co(n,

54
P)

+In series of spectra 23 through 32

SP¢% B]G ROCK POINT 2 [NCH IN VESSEL

LETHARGY
(V)

0.25
0.50
0,75
1,00
1,25
1,50
1.75
2,00
2,25
2.%0
2./5
3,00
3,25
3,50
3,15
4,40
6,75
9,00
11,50
16.50
25,33

LOWER ENERBY
LIMIT (MEV)

7.790004000
6,070004000
4,720004000
3,68V00+000
2,87000+000
2,230004000
1,74000+000
1,350004000
1,050004000
8,21000-0014
6,39000=001
4,98000-004
3,88000-001
3,02000-004
2,35000-0014
1,83000-001
1,17V00-002
1,23000-003
1,01000-004
6,83000-007
1,00000-030

FLUX FRACTIGN
PER GROVP

Secs g gagrgreegey

. §4,853.003
6,092-003
9,661-003
9.,492=009
1,133-002
1,624-002
1,593-002
1.,996-002
2,204-002
2,442-002
12,991-002
2,981-002
1.,972-002
1,816-002
1.,290-002
9,992-003
8,068=002
‘.;45.002
3,033-002
6,411-002
5.24?'001

LAE X LA LLLD ]

1.,000+000

UNE LETHARGY XNIERV‘L ' 0,25

59

Mn reaction (8); Thermal flux
)60Co reaction or Ag-Co technique (11)
Y

+ NORMAL]ZED FLUX
PER LETHARGY
INTERVAL

'l'l';'o|l0'loloo|.
5,99691+000
1,34542+004
2,068924004
2,054414008
2,449904001
3,468374001
3,4%798+0014
4,02376¢001
4,72523+001
5,34758+008
6,429824001
6,441574003
4,2561144001
3,90399+004
2,770313+004
2,1%227+004
1,580%8+00%
1,03900+001
6,580564000
6,94224+000
3,20176+00%
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Reactor Description

Name: Big Rock Point Reactor
Type:_Pgower BWR
Coolant:_ Ljight water
Location:Charlevoix, Michigan

Spectrum Facility Description

Power Level: 240 MWt
Moderator: Jight water

ee inches t ess wa ste
Spectrum Code
Code: Program S Calculation: pNW 27,18
Neutron Flux¥* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm”.s8ec -
. O mb
>1 MeV - 120,.2
>0.5 MeV (0.4729+) 66,7
>0.1 MeV - 41,1
hermal, 20°C - -
*x
Fast flux5 ased on 574;‘e(n,p)5741m reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 23 through 32

SPJ0 BJG ROCK POINT 3 INCH IN VESSEL

LETHARGY , LOWER ENERGY , PLUX FRACTI®N , NORMAL]ZED FLUX
(v o LINMIT (MEV) ' PER GROUP + PER LETHARGY
' ' ' INTERVAL
t e gt apherate g L B R N Y R ] L] . AN EE NN RN NN [N NN ]
0.25 11" "9 790000000, {,632-005 ", " '3 861674000 """
0.:0 ' 6’07000*000 . 5-.57'00; . 1'27668‘001
0.75 ,  4,720004000 8,765-003 ,  2,033094001
1.00 ' 3,68000+4000 , §,484-009 ' 2,07575+4001
1.25 ' 2,87000+000 , $,080-00¢ ' 2,53478+001
1.50 ' 2,23000+000 , 1,553-00¢ ' 3,59318+001
1.75 ,  1,740004000 1,598-002 ,  3,78979+00%
2,00 ' 1,35000+000 1,992-002 ' 4,58168+001
2.25 " 1.050000000 ’ 20‘3.-002 . 5.6’3‘2‘001
2.50 ,  8,21000-001 , 2,81p-002 6,60645+001
2,75 ] 6,39000-001 ] 3,498-007¢ ] 8.146’0‘001
$,00 ' .098000'001 ' 30615'002 [ 5.464840001
$.¢5 ' 3,88000-001 , €1396+002 ' 5,60348+001
3.90 ' 3,02000-00% 2,194-002 ' 5,41130+001
3.7% , 2,3%000-001 . 1.556-002 ,  3,6218%5+00%
4.00 ' 1,83000-001 , 1,169002 ' 2,729104004
6.753 . 1,17000-002 9.548-002 ' 2,02670+001
9.00 . 1,23000-003 , 5,000~002 ' 1,295744001
11.50 ,  1,01000-004 3.476-002 ,  7,416454000
16,90 ' 6,83000-007 , 6,497-00¢2 ' 7,%9037+000
25,33 ' 1,00000-030 , 4,740.003 ' 3,1334654004
(AL LA XN LA L X J
1,0004000

ONE LETHARGY INTERVAL » 0,235y
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SP31 BIG ROCK POINT 4 INCH IN VESSEL -
I I I | T T T 71
25 20 15 10 5 8
LETHARGY )
ml”m 5,53)‘(1()—7 1523:(_104 I 0:38 | 135 | 10
ENERGY  (MeV) 0.06 0.4  3.68
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Reactor Description
Name:_Big Rock Point Reactor
Type:_power BWR
Coolant:Ijght water

Power Level: 240 MWt
Moderator:_ Light water

Location:charjevoix, Michigan
Spectrum Facility Description

Location four inches into vesse] wall: steel,

Spectrum Code

Code:_ program S Calculation:  BNw 17,18
over Bmery [ ) | Crass-section
Limit n/cm” . sec -
s mb
>1 MeV - 111.8
>0.5 MeV (0.3525¢) 58.5
>0.1 MeV - 34.8
Thermal, 20°C - -

*
Fast flux_hased on 54Fe(n,p)54un reaction (8); Thermal flux

based on

+In series of spectra 23 through 32

SPd1 BIG RECK POINT

4 INCK IN VESSEL

Co(n,y)GOCo reaction or Ag-Co technique (11)

LETHARGY , LGWER ENERGY . FLLX FRACTI®N , NBRMALIZED FLUX
v o LIMIT (MEV) PER GROUP . PER LETHARGY
' ' _ v INTERVAL
'l..’..o!..'l.l','.." ||-oooo'o.-.l‘ol0.g!||ol0'0...0..0!0.....
0.2% ' 7.79“00*000 . 1.152'00; N 3|73855‘0°°
0,50 ,  6,07000+000 4,824-008 1,24336+001
00(5 ' "720000000 . 70@37’003 ' 2.003170001
1,00 , 3,680004000 , 8,088-003 2,08937+001
1.28 ' 2,87000+000 ., 3.008-002 ' 2,60672+001
1,20 ' 2.23000+000 1.,459-002 ' 3,71929+00%
1./5 ' 1,74090+000 , 1.558~002 ' 4,02528+001
2,00 , 1,35000+000 2,011-002 5,09602+001
2,25 , 1,050004000 2.948-002 6,51776+001
2.20 ' 8.23090-001 , 3.,060-002 ' 7,99798+001
2|{5 ' 6'39000'001 . 3|94Z'U°2 ] 9.86981*001
3,60 , 4,98000-00% . 4,085-002 1,05366+002
3,25 ' 3,88000-001 , 2,712~v02 ' 6,98614+004
$.950 ' 3!02000'001 0 2|?1§'0°2 ’ 6.‘6209*001
3./5 , 2,35000-001 1.797-002 4,60695+001
4,00 , 1,83000-00%1 |, 1.332-002 3,42487+001
6./5 , 1,17000-002 , 1.083-001 2,53304+001
9.00 ' 1,23000-003 , 5,588-002 ' 1,%9501+001
11,50 ,  1,01000-004 . 3,393-002 8,72317+000
16,50 , 6,83000-007 6,596-002 8,48781+000
25,33 , 1,00000-030 4,344<008 3,16348+001
1,000+000

ONE LETHARGY INTERVAL ® 0,25y
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SP32 BIG ROCK POINT S INCH IN VESSEL
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Reactor Description

Name:_ Bjg Bock Point Reactor

Type:__power BWR

Coolant: 1jgnt water

Location: cyarlevoix, Michigan
Spectrum Facility Description

Power Level: 240 MWt
Moderator: [jght water

Location five inches into vessel wall: steel,

Spectrum Code

Code:_ program § ~ Calculation:__ gy 17,18

Lower Energy Neutron Flux# Spectrum-Averaged

Limit n/cmZ. sec™ ! Cross-Section
g, mb
>1 MeV - 105 6

}0.5 MeV (0{2416*) 53 0

>0.1 MeV - 20.3
Thermal, 29 °C - _

™ B
Fast fluxSBased on 54Fe(r|,p) 4Mn reaction (8); Thermal flux

based on

+In series of spectra 23 through 32

SPsz B]G ROCK P@INT b INCH [N VESSE{

LETHARGY
Q)

L A A R S ]

0,25
0.50
0,75
1,00
1,25
1.50
1,75
2.00
2,25
2':0
2,/5
3.00
3,25
3,50
3,75
4,00
6|/5
9,00
11,90
16,50
25,33

LOWER ENERGY
LWIMIT (MEV)

7.79000+000
6,07000+000
4,72vQ00+000
3,68000+000
2,87000+0¢0
2,23090+000
1,74090+000
1,35000+000
1,05000+000
8,21000-001
6,39000-001
4,98V00-001
3,88000-001
3,02000-001
2,35000-001
1,83040-001
1,17000-002
1,23000-003
1,01000-004
6,83U00-007
1,000¢0-040

FLUX FRACTI®N
PER GROWP

-
.i...!t'l.ill'll.

1,245-003
6,801=003
7.328=-003
9.099‘005
1.,950~002
1,441-002
1,928-002
2,476=~002
3 [] 068-002
3,894-002
41220'002
2,767-002
2,722-002
3,969-002
1,473-002
1,162~004
6,029-002
3,812~002
60725'002
4,167-001

1,0004000

UNE LETHARGY INTERVAL & 0,25

65

Co(n,y)SOCo reaction or Ag-Co technique (11)

+ NORMALJZED FLUX
PER LETHARGY
INTERVAL

LI B I B I A A B B U I ]
3,63297+000
1,21390+00%
1,97069+001
2,08598+001
2|66783*001
3,89994+001
4,23328+004
5,53900+001
7,18206+001
9,09009+001
1,13253+002
1|23377*°02
8,08207+001
7,91715+001
5,72102+001
4,29344+004
3,08013+001
1,95083+001
1,11158+001
9,80739+000
3,43981+001




SP14 YANKEE INNER MONITOR (RCCEL) -
ACTIVE REACTOR CORE -
ACCELERATED
POSITION CAPSULES =
(VESSEL WALL CAPSULES }
| | T I T 1 T
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Reactor Description

Name: yankee Atomic Power Plant

Type: power PWR

Power Level:

Coolant: yjight water

Location:BQ!g Massachusetts

600 MWt

Moderator: Ljight water

Spectrum Facility Description

Accelerated-irradiation rate surveillance location; steel and

water,
Spectrum Code
Code: program S Calculation: BNW 19 430
Lower Energy Neutrgn Flgii Spgcfrgfggvizaged
Limit n/cm”.sec ross ctio
(T s mb
>1 MeV 2,26 x 102 154.2
20.5 Mev 2,91 (42.74) 119.7
>0.1 MeV 3.87 90.1
Thermal, 929 °C - i
* o4 o4
Fast fluxsgased on Fe(n,p)" Mn reaction (8); Thermal flux

based on

SP14 YANKEE [NNER

LETHARGY , LOWER ENERGY
(U)  , LIMIT (MEV)
]
seseptae et et et
0,25 ’ 7:79000+000
¢.50 ' 6,07000+000
0,75 ' 4,72000+000
1,00 ' 3,68000%000
1,25 ' 2,87000%000
1,50 ' 2:23000%000
1,75 ' 1,74000+000
2,00 ' 1,35000*000
2,25 ' 1,05000+000
2,50 . 8,21000°001%
2,75 |, 6,390000001
3.00 N 4|98000'001
3,25 ' 3,88000=001
3.50 [] 3'02000.001
3,78 ' 2,35000%00%
4,00 ' 1,83000°001%
5,00 ' 6,74000e002
9,00 ' 1,23000+003
13,00 ' 2,26000=005
17,00 ' 4l14°00'007
25,33 , 1,00000%010

GNE LETHARGY INTERVAL =

15, 33

MENITOR (ACCEL)

FLLX FRACTIEN
FER CGREUFP

1,437003
4,5280003
8,067-003
8,588#003
10148'002
1,786e002
1,298=002
1,214=002
8,418+003
8,598=003
1,050~002
7,820.003
6.934'003
7.774003
5,682003
5,978=003
1,78%e002
5,150e002
5,707%002
6,145=002
6,7332001

PevoaewvrPanasy

$,000+000

0,25V

67

Co(n,y)GOCo reaction or Ag-Co technique (11)
+In series of spectra 14,

NORMAL [ ZED FLUX
PER LETHARGY
INTERVAL

Setosisoantoge b
3,807594000
1,10906+001
1,955184001
2,10368+001
2,815384+0014
4,315%85+001
3,18966+001
2,916864001
2,042364004
2,13078¢001
2,554924001
19149640014
1,69390¢001
1,8915%¢001
1,38099¢004
4,43738+001
1,069134001
7,903904000
8,70526+000
9,367324000
4,928764001




SP15 YANKEE OUTER MONITOR (V WARLL)

ACTIVE REACTOR CORE

ACCELERATED
POSITION CAPSULES =

VESSEL WALL CAPSULES

5.5

I

5.0

Y5

I

4.0
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35

] ]IS ]lB
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Reactor Description

Name:_yapkee Atomic Power Plant

Type:_Power PWR

Power Level:

Coolant: L jight water

Location: Rowe, Massachusetts
Spectrum Facility Description

600 MWt

Moderator: Jight water

Vessel-wall-irradiation surveillance location; steel and water.

Spectrum Code

Code: . program 8 Calculation:__ Ny 19,20
\
“Neutron Flux# Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” - sec -
g, mb
>1 MeV 1,45 x 101 172,5
20.5 Mev 1.94 (0,542%) 128.9
>0.1 MeV 2.72 92.1
Thermal, 29 °C - -
*Fast flux sed on 4Fe(n,p) 4lln reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 14, 15, 33

SP18 YANKEE QUTER MONITYOR (v WALL)

LETHARGY , LOWER ENERGY , FLLX FRACTION , NORMALJIZED FLUX
v s LIMIT (MEV) ' FER GREUP + PER LETHARGY
. . . INTERVAL
(R N RN N N N N N N N N NN NN NN NN NN
0,25 , 7,790004000 , 2,685.003 4,768500000
0,50 ' 6,07000¢000 , 9,059-003 ' 1,45869«0014
0,78 ' 4,72000+000 , 1,289+002 ’ 2411458004
1.00 ' 3.68000.000 [ 1.1‘5-002 [} 1.89861.001
1.2% ’ 2'87000.000 ’ 1.327’002 ’ 2'20295!001
1.50 ’ 2.23000.000 ’ 1.907'002 ' 3.11984‘001
1,75 ' 1,74000¢000 , 1,531=002 ' 2,547044001
2,00 ’ 1,35000%000 , 1,516=002 ' 2,46901001
2,25 ' 1,05000%000 1,350-002 ' 2,217164001
2,50 ' 8,24000=00¢% , 1,287-002 ' 2,15856+004
2.75 N 6.39000'001 ' 1.585'002 ' 2'61076.001
3,00 ' 4,98000~00% , 1,280-002 ' 2,11988+004
3,25 . 3,68000°00% 1,129=002 ' 1,86738+001
3.50 . 3.02000'001 (] 1.297'002 ' 2.13679-001
3,78 . 2,35000~00% , 9,567¢003 ' 1,57426-001
4,00 ’ 1,83000-00%t , 1,038a002 ' 1,71230.001
5,00 ' 6,74000~002 , 2,914=002 ' 1,20413+001
9,00 ' 1,23000-003 , 8,250-002 ' 8,50557=000
13,00 ' 2426000005 , 8,266-002 ' 8,53%584<000
17,00 ' 4,14000007 , 7.,707002 ' 7,95299000
25,33 ' 1,00000~040 5,303%001 ' 2,62801+001
1,000+000

GNE LETHARGY [INTERVAL ®= 0,25y
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Reactor Description

Name: Yankee Atomic Power Plant
Type: PWR

Coolant: Light water

Location: Rowe, Massachusetts

600 MWt
Moderator: Light water

Power Power Level:

Spectrum Facility Description
Interface of water and stainless steel cladding; steel and water.

Spectrum Code

Code:_program S Calculation:__ BNW 19,20
Lower Energy Neutrgn Flux* — Spectrum~-Averaged
-1 Cross~-Section
Limit n/cm”-sec 2 b
21 MeV ' - 168.3
20.5 MeV (0.418+) 125.6
>0.1 MeV - 74.4
Thermal, 20 °C - -

x* 5

Fast flux5 ased on 54;é(n.p) 4Mn reaction (8); Thermal flux
based on Co(n,y) Co reaction or Ag-Co technique (11)

+In series of spectra 14, 15, 33

SP3Y YANKEE V WALL CLADDING

LETHARGY
(V)

0.25
0.50
0,75
1.00
1.2%
1.50
1.75
2.00
2.25
2,50
2.75
3.00
3.25
3.50
3,75
4,00
5.00
9.00
13.00
17.00
25,33

ONE LETHARGY INTERYAL & (,254

. . e W™ e W e W e W BN W e a P B e e ® e e e

LOWER ENERGY
LIMIT (MEV)

7,79v00+000
6,07000+000
4,72000+000
3,680004000
2,87000+000
2,23000+000
1,74000+000
1,350004000
1,05000+000
8,21000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,3%000-001
1,83000-001
6,74000-002
1,23000-003
2,26000-009
4,14000-007
1.00000-030

FLUX FRACTION

PER GRBUP

S s gogrger ety

3.933-003
1.2%2.002
1.773-002
1.565-002
10 783"002
2,540-002
2.134-002
20 086"002
1.925-002
1.866-002
2,269-002
2002"‘002
l0672"°°2
$.777-002
1.300-002
1.238-002
3,894-002
1.002-~00%
1.095-003
9' 933"002
30681"00;

Prgmesapmean

1.000+000

71

® B e e P e W e W P e B e e e e P e e e e w e e

NEGRMALIZED FLUX
PER LETHARGY

INTERVAL

st gt eyt

4,75728+000
17516344001
2,12943+001
1,89912+001
2,16627+001
3,04116+001
2,59847+001
2,48313+001
2,31323+004
27291504008
27734124001
2,4%248+00%
2,02329+001%
2,14189+001
17565%94+001
1749527+001
1747760+001
8,15979+000
8,27732+000
7:,50149+000
17334874001



SPYSU SAN ONOFRE ACCEL SURV -3
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25 20 15 10 5 0
LETHARGY (U]
Jclrw 8.8’5:(]0'7 1,,23>|<m‘5 ] 018 | 155 ‘ 1t

ENERGT  (MeV)

72

DU

NEUTRON FLUX @ (U)

(PERCENT)



Reactor Description

Name: san QOnofre Nuclear Generating Station, Unit 1

Type:__ power PWR

Power level:

Coolant: Light water

Location: gan Onofre, California

1347 MWt

Moderator:Jight water

Spectrum Facility Description

Accelerat

irradiation rate surveillance location;

water; unfolded from activation foil data.

steel a

Spectrum Code

Code: SAND-II Calculation: NRL 21
Lower Ener Weutron Flux* Spectrum-Average
Limit gy n/cmz-sec-l Cross-Section
T mb

>1 MeV 2,07 x 10012 98.9

>0.5 MeV 3.58 x 100! 57.4

>0.1 MeV 5,61 x 1001 36.6

hermal, 288C 3.83 x 10! -

X
Fast flux_hased ongslfe(n,p)54un reaction (8); Thermal flux

based on

Co(n,y)

SP45%, SAN ONOFRE ACCEL SURV

LETHARGY
(Ul

100048808
0,25
0.50
0,75
1,00
1,2%
1,50
1,75
2,00
2,2%
2,50
2,7%
3,00
3,25
3,50
3,78
4,00
5,00
9,00

13,00
17,00
25,33

- - W e S e e W W W B @ omee W we ™ aem e 8 e eeow

LOKER ENERGY
LIMIT (MEV)

LI BN B B B N B N Y B
7,79000+000
6,07000%000
4,72000%000
3,68000%000
2,87000+000
2,23000%000
1,74000%000
1,35000¢000
1,05000+000
8,24000700%
6,390002003
4,98000%00%
3,88000w004
3,02000=00%
2,35000000%
1,83000=001
6,74000%002
1,23000%003
2,26000%005
4,14000%007
1,00000~010

FLLX FRACTIGN
PER GREUF

(2L BN B IR BN I B B B B N O )

9,759=004
2,853003
40706'003
5,025#003
9,235003
1.900'002
1,661=002
1.846w002
1,608~=002
1,937«002
2,948+002
1,992=002
2,309%002
2,412»002
1,519-002
10716'002
6,128#002
1,911=001
10458'001
1,887+001
1,7192001

1,000+000

ONE LETHARGY INTERVAL = 0,25y
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Co reaction or Ag-Co technique (11)

NORMAL JZED FLUX
PER LETHARGY
INTERVAL
10t oottty
3,348184000
9489474000
1,59660¢001
1,72299¢001
3,16986+001
6,42456¢001
5,71328«001
6,208024001
5461244001
6,717814001
1,003724002
6,819034001
7,894734001
8,213844001
5,168004001
5,85353+4001
5,235114001
4,072244001
3,113414001
4,025104001
1,760844001
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Reactor Description
Name:_ gM-1A
Type:_power PWR Power Level:_20.92 MWt
Coolant:1jont water Moderator:yjght water

Location: Fort Greelv, Alaska (decommissioped)
Spectrum Facility Description
Jdnterface of carbon steel vessel wall and.stainless steel
<cladding; steel
Spectrum Code
Code: Program S Calculation:

BNW 19,33

Lower Energy — Neutron Flux* | Spectrum-Averaged
Limit n/cm%-sec™} Cross-Section
[+ 8 mb
>1 MeV 1.856 x 1012 1374
}0.5 MeV 2488, 88 3
>0.1 MeV 4 64 64 8
Thermal, 20°C - _

*Fast flux_hased on 54Fe(n.p)5
based on

4

SP38 SM~-1A V WALL CLADDING PROG S

Mn reaction (8); Thermal flux
Co(n,y) OCo reaction or Ag-Co technique (11)

CETHARGY , LOWER ENERGY . FLLUX FRACTION , NORMALJZED FLUX
(U v LIMIT (MEV) ' PER GROUP + PER LETHARGY
. ' . ' INTERYAL
0..!000!'O'O.IOOOI'O.O'O'OII'o.!Qo.!q00I'0'000"'.;0!0000.'.'.'.
0.25 . 7,79V00+000 , 1,955-003 ' 4,11423+000
0.50 . 6,07000+000 , 6,046-003 ' 1727354+001
0.75 ' 4,72000+000 . 9.480~-003 ' 1;980550001
1,00 ; 3,68000+000 , 9,685.003 . 2,04491+001
1,258 . 2,87000+000 1.208-002 . 2,55389+004
1.50 . 2,23000+000 1.822-.002 . 3,79540.001
1,78 ' 1.74000+000 , 1.688-002 ' 3,57831+001
2,00 N 1035000¢000 * 19738-002 * 3;’9607‘001
2,25 . 1,05000+000 , 1,812-002 . 31788520001
2,50 . 8,21000-001 1.884-002 . 4,02511+001
2,75 ' 6,3%9000-001 , 2,585-002 ' 5141962*001
3,00 . 4,98000-001 2.224-002 . 4,6B8766+001
$,2% , 3,88000-001 , 2,102-002 4,42665+001%
$.50 ' 3,02000-001 , 2,168-002 ' 4,54726+00%
3,78 . 2,35000-001 1.683-002 . 37525944001
4,00 . 1,83000-001 , 1.786-002 . 3,75220+001
5,00 . 6,74000-002 5,109-002 ' 2,68830+00%
9,00 . 1,23000-003 . 1.,339-003 ' 17757214003
13,00 . 2,26000-005 , 1.937-0031 ' 2754743+001
17.00 . 4,14000-007 . 2.186-003 . 2,87227+001
25,33 . 1.,00000-010 . 1.485-001 ' 9.37188+000
1.000+000

ONE LETHARGY INTERYAL = 0.25)

75
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Reactor Description

Name:

SM-1A

Type:

Power PWR _

Power Level:

Coolant:_ Light water
Location:Fort Greely, Alaska (decommissioned)

Moderator:

20.2 Mwt
Liggt water

Spectrum Facility Description

Surveillance location above fuel core; steel and water

Spectrum Code

Code: Program § Calculation:__ BNW 19,23
Lower Energy “Neutron Fluxx* Spectrum-Averaged
2 -1 Cross-Section
Limit n/cm”.-sec -
g, mb
>1 MeV 6,96 x 10'° 168
>0.5 MeV 8.10 144
>0.1 MeV 9.03 129.5
Thermal, 20 °C - -

*
Fast flux_hased on 5]Il‘e(u,p)‘w'uu reaction (8); Thermal flux

based on 9 Co(n,

Compare with fluxes, spectrum 59

SP&Y SM=-1A ABOVE CORE

LETHARGY
(U)

0.25
0.75
1,25
2,00
2,75
3,75
4,7%
8,75
13,75
16.75

25.08

ONE LETHARGY INTERVAL ® 0.25y

LAWER ENERGY
LIMIT (MEV)

[ SO BB B O I B B BN BN BB Y

6,07 004000
3,68000+000
2023000*000
1.,05000+000
4,98000-001
1,83000-001
6,74000-002
1.,23000-003
8,32000-006
4,14000-007

1,00000-010

SURV PROG §

FLUX FRACTIEN

PER GROUP

Cer a0 g g gty

3,246-002
7.593-002
102’9'001
1.387-001
6,264-002
4,025.002
1,453-002
2.644.002
4,263-002
1.223-002
4,318-00%1

1.0004000

7)6000 reaction or Ag-Co technique (11)

NORMALIZED FLUX
PER LETHARGY
INTERYVAL

s 988 gos ettt gy
3,222524000
7,480004000
1,24529+001
8,927014000
4,161474000
1,992434000
7,20848-001
3,27227-001
2,02000-001

2,56915+000
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Reactor Description
Name:_ gM-]A
Type:__ Power_ PWR
Coolant: Light water
Location:_Fort Greely, Alaska, (decommissioned) _

Power Level: 20,2 MWt
Moderator: Light water

Spectrum Facility Description
Interface of carbon steel vessel wall and stainless steel

claddiggl

Spectrum Code

Code: P1IMG Calculation: Westinghouse 33,34
Lower Energy | Nougn FIm | Speciramfrensgsd
Limit n/cm”-sec 2, mb
>1 MeV - 85.9
>0.5 MeV - 48.1
>0.1 MeV - 28.1
Thermal, 20 °C - -
*Fast flux_hased 6;:§4Fe(n,p)si;h reaétion (8); Thermal flux

based on 5 Co(n,y)SOCo reaction or Ag-Co technique (11)

SP58 SM=1A V WALL CLADDING P3IMG

LETHARGY ,
W,

LR B A L I B B B BN B R BEE AR BN B A I BN BN K]

0.25
0.50
0.75
1.90
1,25
1.50
1.75
2.00
2,25
2,50
2,75
3,00
3,28
3.50
3.75
4,00
5.00
9.00
13.00
16.5%9
25,33

. B e B e e e e e ew e " w e o ww o ww ww

ONE LETHARGY INTERVAL s 0.28y

LOWER ENERQY
LIMIT (MEV)

7,79000+000
6,07000+000
4,72000+4000
3,68000+000
2,87000+000
2,230Q00+000
1,74000+000
1,35000+000
1,05000+000
8,21090-004
6,39000-001
4,98000-001
3,88000-001
3,02000-0014
2,35000-001
1,83000-001
6,74000-092
1,23000-003
2,26000-005
6,25000-007
1.,00000-010

1T ® @ e o ® e e w W e e e e 8 e .=

FLUX FRACTION

PER GREYP

1.161-003
3,120-003
7.,087-003
7,692-003
1.066-002
1.,8%6-002
3,329.002
2.897-002
2,340-002
3,048-002
3,844-002
3,898-002
3,693-002
3,468-002
2,683-002
2.529-002
8,366-002
2,042-001
1,787-001
11152‘001
5,569-002
pegramgennn

1,000+000

79

+ NORMAL]ZED FLUX

PER LETHARGY

INTERVAL

3141304000
8448254000
1;903060001
2,89833+001
47967794001
9;063700001
71712474001
61233940001
8,367344001
17036204002
12056284002
91995220001
9.348904001
77225094004
6,82935+004
5.65787+001
3;44“50001
2t96864400¢
27169764004
4,30407+000
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Reactor Description

Name:__ SM-1A

Type:__Power PWR Power Level:_ 20,2 MWt
Coolant: Light water Moderator: Light water
Location: ee Alaska (decommissioned)

Spectrum Facility Description
Survejllance location above fuel core: steel and water,

Spectrum Code
Code: P1MG Calculation:__ Westinghouse 23,24

Lower Energy ‘Neutrgn flgg‘* ‘4Spg:Z;gfggz:§:§e
Limit n/cm“. sec 8
g, mb
>1 MeV 1.33 x 10 87.9
>0.1 MeV 3.90 30.0
hermal, 20°C - _

*Fast flux_hased ongglfe(n,p) 4un reaction (8); Thermal flux

based on 5 Co(n,y)GOCo reaction or Ag-Co technique (11)
Compare with fluxes spectrum 81

SP3¢ SMelA ABOVE CBRE SURV P1IMG

LETHARGY , LOWER ENERGY , FLUX FRACTION , NORMALIZED FLUX
(V) ¢« LIMIT (MEV) ' PER GBROUP « PER LETHARGY
' ' . v INTERVAL
L N N A N N N N NN N N N N N NN
0.25 ' 7.79700+000 , 1.,204-003 ' 3,16683+000
0.50 ' 6,070004000 3,237-003 . 8,52171+000
0.75 . 4,72000+000 7,324-003 . 1,91210+001
1.00 . 3,68000+000 7,892-003 ' 2,08253+001%
1.25 ' 2,87000+000 , .096-002 . 2 630+00
1.50 ., 2,23000.000 . 19982008 o 41338800001
1.7% . 1,74000+000 , 3.342-002 ' 8,84609+001
2,00 . 1,35000+000 , 2,8%2-002 ' 7.,379494001
2.25 ' 1,05000+000 , 2.346-002 . 6,131244+001
2.50 . 8,21000-001 , 3,003-002 ' 8,01105+0014
2.7% ' 6,39000-001 , 3,660-002 ' 9,59200+001
3.00 ' 4,98000-001% . 3.617-002 ' 9,52836+001
3,25 . 3,88000~001 , 3.,428-002 ' 9,02123+001
3.50 ' 3,02000-001 3.238-00¢ ' 8,53790+001
3,75 ' 2,35000-00¢ . 2.513-002 . 6,587968+0014
4,00 . 1,83000-004 ., 2,385-002 ' 6,26332+001
5.00 ' 6,74000-002 , 7.715-002 ' 9,07274+001
9.00 ' 1,23000-003 1.,945-004 ' 3,49102+004
13.00 ' 2,26000-00% , 1.703-001 ' 2,79795+001
16.59 ' 6,25000-007 , 1.,209-001 ' 2,21242+0014
25,33 ' 1.00000-030 , 8,361~-002 ' 6,2825%3+000
PEpag ey
1.000+000

ONE LETHARGY [NTERVAL ® 0,25y
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Reactor Description

Name: PM-2A

Type: Power PWR

Power Level: 10 Mwt

Coolant: L{ght water

Moderator:

Light water

Location: Camp Century, Greenland (decommissioned)

Spectrum Facility Description

Interface of carbon steel vessel wall and stainless steel

cladding; steel.

Spectrum Code

Code:_Program S Calculation: BNW 14,37
Lower Energy Neutrgn‘Flgii’ SpgcfruT;szzage
Limit n/cm” . sec rosg-sSectlon
[+ %) mb
>1 MeVv - 157.7
>0.5 MeV (5.0324) 120.4
>0.1 Mev - 89.0
hermal, 20°C - -

% 5

Fast flux5 ased oﬂ454fe(n.p) 4Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 34, 17U, 16U

SP34 PM-2A V WALL CLADDING PROG §

LETHARGY ,
(V) '

L R A N I RN A AR S N N I AR A Y

7,79 004000

0,25
0.50
0.75
1.00
1,28
1.50
1.75
2,00
2,25
2,20
2,75
3.00
3,25
3,50
3,75
4,00
5,00
9,00
13.00
17.00
25,33

- i B e e e e @ ® aW e ® e M @ W e

LOWER ENERGY
LIMIT {MEV)

6,07000+000
4,72000+000
3,68000+000
2,870004+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,21000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,35000-001
1,83000-0014
6,74000-002
1,23000-003
2,26000-003
4,14000-007
1,00000-010

FLUX FRACTION
PER GROUP

S e gegr et ey

19693'003
5,527-003
9,338-003
9,321-003
1,100-002
1,664-002
1.308-002
1'270'002
1,136-002
1,003.002
1,163-002
9.,112-003
6,663-003
6|731'°°3
4,864-003
5,337-003
3.198-002
1.954-002
2 .160'002
4,939-002
7.325-001
erpenesecem

19000*000

ONE LETHARGY INTERVAL » 0.25y

83

NGRMALIZED FLUX
PER LETHARGY
INTERVAL

LN LA BN B B AN Y S B K B AN )
3,803544000
1,24287+001
27082664004
2,10112+001
2;481870001
3,701204+001
27956884001
2,80846+001
27536844001
2,28725+001
27604724001
2705076+004
17497744001
1750705+001
17087874001
17197364001
1,79614+001
23738934000
3,03212+000
6,92805+000
47934284001
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Reactor Description

Name: PM-2A
Type:__ power PWR. Power Level: 10MWt
Coolant: 1ioht water Moderator: Ljight water

Location: capmp Century, Greenland (decommissioned)

Spectrum Facility Description

pressure vessel wall: 1/4 thickness from inside: steel

Spectrum Code

Code:_program s Calculation: _ pNy 14,27
Neutron Flux¥* Spectrum-Average
Lower Energy 2 -1 Cross-Section
Limit n/cm” . 8ec -
s mb

>1 MeV 0,78 x 101 154
20.5 Mev 1.07 _ (4,.4544) 112

>0.1 MeV 1.29 93.2
hermal, 29 °C - -

% 159
Fast flux_hased on454Fe(n.p) 4un reaction (8); Thermal flux

based on

5

+In series of spectra 34, 17U, 16U

SPI7V PM-2A YESSEL 1/4T PRGGRAM §

LETHARGY ,
()

0,25
0.50
0,75
1.00
1.2%
1.%0
1.75
2.00
2.25
2,50
2,78
3,00
3,25
3.50
3|75
4.00
6,75
9.00
11,50
16,50
25,33

LEBWER ENERGY
LIMIT (MEV)

e getestgteor
7.79700+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,21000-001
6,39000-004
4,98000-001
3,88000-0014
3,02000-001
2,35000-0014
1,83000-001
1,17000-002
1,23000-003
1,01000-004
6,83000-007
1,00000-040

FLUX FRACTIGN
PER GROUP

6,253.003
100!3‘002
1.,049.002
1,242.002
1.861'002
1 0533'002
1.538-002
1-‘3"002
1.305.002
1.487-002
1.204-002
7.937-003
7,730-003
5,574-003
5,251-003
3,641-002
21152'002
2.1%6-002
4,907-002
6,998-003
veogeengavey

1.0004000

ONE LETHARGY INTERVAL = (,25)

85

Co(n,y)GOCo reaction or Ag-Co technique (11)

NORMALJZED FLUX
PER LETHARGY
!QTERVAL
I RN NN
3;607600000
1,25043+00¢
2,08886+004
2;102840001
2,493324003
3,68021+00¢
370824340048
37023364001
2,85565.004
2,64602+001
2;960610001
2,400866400%
1;5!6380001
1,53891.001
17108064001
17047524004
6,60477+000
4;765230000
4,30303+000
4,899794000
37954084001
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Reactor Description

Name: PM-2A
Type:_power PWR Power Level: 10 MWt
Coolant:_[ight water Moderator: Light water

Location:gagg Century, Greenland (decommissioned)

Spectrum Facility Description
Pressure vessel wall; 3/4 thickness from inside; steel

Spectrum Code

Code:_program § Calculation: _BNW 14,37
Lover Bnergy | Nouugn I | Specoras dveraged
Limit n/cm” - sec -
[+ &) mb
>1 MeV ‘ 0,44 x 1@ 146
>0.5 MeV 0,64  (2.821%) 102
>0.1 MeV 0.76 85.2
hermal, 29 °C -

*

Fast flux5 ased on 54Fe(n,p)sz;dn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)
+Inseries of spectra 34, 17U, 16U

SP16V PM-2A VESSEL 3/47 PRQGRAM §

LETHARGY , LBOWER ENERGY FLUX FRACTIGN NBRMALJZED FLUX

1] L]
(v , bLIMIT (MEV) . PER GROUP , PER LETHARGy
: . ) «  INTERVAL
L A L L I B N R A R A I BN Y A O I . L L B I B B R N I O I I S O B B N ]
0.2 """ " "7,79% 004000 ) 2.4282003° "', " ""3tom024e000' """
0,50 , 6,07000+000 , 7,813-003 17272554004
0.7% ,  4,72000+000 , 1.183-002 1,91067+001
1,29 ., 2,87000+000 . 1.588-002 , 2,59629+001
1.50 , 2,230004000 , 2.36p-002 , 3,801514004
1.7% 1,74000¢000 , 2,061-002 3,37%88+001
2.00 1,35000+000 2,179-002 3,48889+001
2,25 ' 1,05000+000 , 2,143-002 ' Y, 46553+004
2,50 . 8,21000-001 . 2.023-002 ' 3,34147400%
2,7% 6,39000-001 2,232-002 3,61842+0014
3,00 , 4,98000-001 , 1.910-002 3,11391+001
3.25 3,88000-001 ., 1,134=-002 , 1,84689+001
3.50 , 3,02000-001 . 1.065-002 , 1,72633+004
3.7 2,3%000-001 . 7.582-003 1,22834+004
4,00 , 1,83000-001 6,297-003 1,02319+004
6,75 1,17000-092 , 4,737-002 , 6,99967+000
9,00 1,23000-003 , 2,68%8-002 4,79558+000
11,50 1,01000-004 2.223-002 3,61123+000
16,50 ,  6,83000-007 . 4,799-002 3,90306+000
25,33, 1,00000-080 6.197-0013 2,8522%+001
[ A X EX R2 LA LX J
1.000+000

BNE LETHARGY INTERVAL 8 0.2%y

87
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Reactor Description

Name: PM-2A
Type: Power PWR Power Level: 10 MWt
Coolant:_ Light water Moderator: Light water

Location: Camp Century, Greenland (decommissioned)

Spectrum Facility Description

cladding; steel,

Spectrum Code

Code: P1MB-4 Calculation: Westinghouse 23,3¢
eutron Flux [ Spectrum-Averaged
Low;imfzergy n/cnZ. sec™] Crogilgzgtion
>1 MeV - 129.9
0.5 MeV - 92.1
>0.1 MeV - 66.6
hermal, 20 °C - -
*Fast flux_hased on Fe(n,p)54un reaction (8); Thermal flux
based on ° Co(n,y)°“Co reaction or Ag-Co technique (11)

SP4¢ PM=2A V WALL CLADDING PIMG

LETHARGY ,
v

LU B BN BN I

0.25
0.%0
0.75
1.00
1.25
1.50
1.75
2,00
2,28
2,90
2.75
3.00
3.25
3.50
3.75
4,00
5.00
8.00
9.00
9.50
16,59
25,33

- ® W B e e e W W W W B e ® e owe e w e 6w e ® =

ONE LETHARGY INTERVAL s 0,25V

LOWER ENERGY
LIMIT (MEV)

R EEEEEE EEENFERE K

7,79900+000
6,070004000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,21000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-008
2,35000-001
1,83000-001
6,74000-002
3,35000-003
1,23000-003
7,50000-004
6,25000-007
1,00000-040

e @ ® @ © 6 @ e @ ® @ ® o © o @ e ® . O o W s e e e

FLUX FRACTIGON

PER GROUP

Tt iaadlend

50162'003
10116'002
10241'002
1.568~-002
2.,232-002
2.564-002
20173'002
1.760-002
1.802~-002
2,038-002
10711'002
1.592-002
1065‘°°°2
1.457-002
1.,143-002
3.629-00¢2
9.133-002
1.172-~002
1.074-002
1.,630-001
4,423-00%

4.000+000

89

NORMAL IZED FLUX
PER LETHARGY

INTERVAL

31414644000
97441494000
2,02486+001
2,275%18+004
2,87807+001
47035984001
4,71016+001
3,90709+001
37196104001
37343104008
37746424001
3,13175+004
2791002+00%
3,01163+004
2710491+001
25084684001
1765813+001
17388368+001
5,33581+000
9787533+000
17048884001

1309114004
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Reactor Description
Name: PM-2A
Type: Power PWR
Coolant: Light water

10 MWt
Moderator: Light water

Power Level:

Location: Camp Century, Greenland (decommissioned)

Spectrum Facility Description

Interface of carbon steel vessel wall and stainless steel
cladding ; steel

Spectrum Code
Code: P3MG

Calculation: westinghouse, BAPL 33,38

v ey et | Croms-sestion
g, mb
>1 MeV - 118.9
0.5 MeV - _ -
>0.1 MeV - -
hermal, 20 °C - -

*
Fast flux_phased on 54Fe(n,pi54un reaction (8); Thermal flux
based on Co(n,y)”YCo reaction or Ag-Co technique (11)

SP50 PM~2A v WALL CLADDING P3IMG

LETHARGY , LOWER ENERGY , FLUX FRACTION , NORMALJZED FLUX
{u) v LIMIT (MEV) . PER GROUP + PER LETHARGY
. ' ) , INTERVAL
LR N L O B I A R O B I BN B B PR A I N BN I B A B I AN R B A B RN B I N R I | LN LN B I N ]
0.25 , 7,79u00+000 3,291-003 ,  4724091+000
0 !50 [ 6'07000‘000 . 5.046-003 [} 1 .03736‘001
0.75 ' 4,72000+000 , 1.,463-002 . 17872264001
1,00 ' 3,68000+000 , 1,672-002 ' 271623240014
1,25 , 2,870004000 2,006-002 2989719+00%
1.50 ' 2,23000+000 , 3,718-002 ' 47742004001
1,75 ' 1,74000+000 , 3,367-002 1 47366994001
2.00 ' 1,35000+000 , J3,944-002 ' 5,00101+001
2,2% ' 1,05000+000 , 3,396~-002 ' 4348464001
2.50 ' 8,21000-001 , 2.930-002 ' 3,83219+0014
16,59 ' 6,25000-007 , 6,800-001 1 1,55331+00%
25,33 ' 1:00000-040 , 8,374-002 ' 3,08329+000
4:.000+000

ONE LETHARGY INTERVAL = 0,28y

91
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Reactor Description

Name: SM~-1
Type:__power DPWR Power Level:_ jg 66 MWt
Coolant: yight water Moderator: 1jght water

Location: gort Relvair Virginia (decommissioned)
Spectrum Facility Description

Infueled core lattice position No. 72; steel and water.

Spectrum Code
Code: DTF=1V

Calculation:_m 38

Lower Energy ~Neutron FIux¥* Spectrum-Averaged
Limit n/cmz.sec-l Cross-Section
g, mb
>1 MeV 1,94 x 103 129.6
>0.5 MeV _2,66  (109.4%) 94.5
>0.1 MeV 3,66 68.7
hermal, 227°C 9,88 =

*
Fast flux_hased on Fe(n,p)54un reaction (8); Thermal flux

based on ° Co(n,

+In series of spectra 62, 63

SP62 SMe«l DFE PO§ 72

LETHARGY
)

Veoseeatg

0.25
0.50
0.75
1,00
1.25
1.50
1,75
2.00
2,2%
2.50
2,75
3,00
3,28
3,50
3.73
4,00
5.00
6,75
8.00
9.00
9.75%
11,50
14.00
16,50
25,33

ONE LETHARGY INTERVAL » 0,25

.- e ® e W B ® W % e W W ® @ % ®® ® ® e ® e ® ® ® ¢ w . w ™

LOWER ENERGY
LIMIT (MEV)

Fv o0 et g0 e gy

7,790004+000
60070000000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,21000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,35000~-001
1,83000~002
6,74000-002
1,17000-002
3,36000~003
1,23000-003
5,83000-004
1,01000-004
8,32000-006
6,83000-007
4,00000~-0%0

FLLUX FRACTISN

PER GROVP

1,280-003
3,973-003
8,024-003
10037'002
1.444.002
2|138'°°2
1,728-002
1.735-002
1.,503-002
1!320-002
1.599-002
1!189'002
1.069-002
1.,205-002
8,810~003
9,332=-003
2.,720-002
3.460-002
2,277-002
1,904-002
1,394-002
3,382-002
‘0837'002
5,261-002
5,566-003%

woepegraecay

1,000+000

93

7)6000 reaction or Ag-Co technique (11)

+ NORMALIZED FLUX
PER LETHARGY
INTERVAL

"'0'?!0'00'0'0!![.
2,87266+000
8,92745+000
1,788164001
2,33490+001
37250154004
47749754001
37904174001
37831734001
37352024004
3,00822+0014
37876704004
2,67363+001

27400254001

2,69549.008

1;96895+001
2,09185+001
1,52672+001
1,10766+001
17023324001
1,06229+004
1,04663+001
1,08163+001
1,08617+004
1,17969+00¢
3:53430+0014
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Reactor Description

Name: gM-1

Type:_power _PWR Power Level:_ 10,66 MWt
Coolant: 1 jioht water Moderator: [ight water
Location: Fort Belvoir, Virginia (decommissioned)

Spectrum Facility Description

Interfaced of carbon steel vessel wall and stainless steel

cladding,
Spectrum Code
Code: DTF-1IV Calculation: BNW 28
Lover Energy AR B R
Limit n/cm” . sec =
o ) mb
>1 MeV - 166.0
>0.5 MeV (60.82+) 124.6
>0.1 MeV - 96.3
hermal, 227 °C - -
* o4 o4
Fast fluxSBased on Fe(n,p) "Mn reaction (8); Thermal flux

based on
+In series of spectra

62, 63

SPOY SMel V WALL CLADDING

LETHARGY , LGWER ENERGY
W) . LIMIT (MEV)
IS S RN I A B R B R A I
0.25 N 7.79“00‘000
0.50 ' 6,07000+000
0.75 ' 4,72000+000
1,00 . 3,68000+000
1,25 , 2,870004000
1.5¢0 ' 2,23000+000
1175 ' 1.740000000
2.00 . 1.,35000+000
2,25 ' 1,05000+000
2,50 . 8,21000-001
2.7 , 6,39000-001
3,00 . 4,98000-001
3,25 , 3,88000-001
3,50 , 3,02000-001
3.7 , 2,35000-001
4,00 ' 1,83000-0014
5.00 ' 6,74000-002
6'75 ’ 1.17000-002
8.00 ' 3,36000-003
9.00 ' 1,23000-003
9.7% ' %,83000-004
11.50 ' 1,01000-004
14,00 ' 8,32000-006
16,50 . 6,83000-007
25,33 , 1,00000-030

FLLX FRACTIGON
PER GROUP

4,532-003
10455'002
2,283-002
2,078-002
2,402-002
3,613-002
2,877-002
2,761-002
2!415'002
2,174-002
2.,567-002
2,100-0002
1,799-002
1,717-002
1.,213-002
1.201-002
3,503-002
3,866-002
2,383-002
1,749-002
1.220~002
3!409'002
5.274-002
5.599-000
3,992-00%

1,0004000

ONE LETHARGY INTERVAL s 0.2%

95

Co(n,y)6OCo reaction or Ag-Co technique (11)

NGRMAL JZED FLUX
PER LETHARGY
INTERVAL

LI L N BN BRI B R BB B NN B IN)
47299964000
1,38527+001
27121924001
1:97879+001
27289944001
3,393334004
27747744001
2757785+001
2;276690001
27093604001
27427474001
1,996394+001
17707524001
1,623644001
17146224001
1,13837+001
8,30916+000
5,23193+000
41525614000
4,123604+000
3;87159+000
4,60748+000
5005544000
5,30729+000
1,07127+001
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Reactor Description

Name: Industrial Reactor Laboratories,

Inc.

Type: Research, pool

Power Level:

Coolant:_Light water

Location: Plainsboro,

New Jersey

S MWt

Moderator: Light water

Spectrum Facility Description

ate

essel wall experiment;

Sone inch inside exp,): steel,

Spectrum Code

4 5/8-inch from fuel cor

Code: 2 DXY Calculation: BNW 12,13
Lower Ener Neutron Flux¥* — Spectrum-Averaged
gy 2 ~1 Cross~Section
Limit n/cm”.sec -
g, mb
>1 MeV 1.70 x 103 116.5
>0.5 MeV 2.26 87.2
>0.1 MeV 3,03 65,1
hermal, 49°C 2 =
*
Fast flux_hased on Fe(n,p) 4Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

SPS JRL#3 4 5/8«[NCK

LETHARGY
(u)

(R RN NN N]
[]
0,50
0,7%
1,00
1.2%
1,50
1,7%
2,00
2,2%
2,50
2,7%
3,00
3,2%
3,50
3,78
4,00
17,00
25,33

LOKER ENERQY
LIMIT (MEV)

I NN NN NN NN
7:,79000+000
6,07000+000
4,72000+000
3,68000+000
2,87000%000
2,23000%000
1,74000+000
1,35000¢000
1,05000+000
8,21000~004
6,39000#001
4,98000~00¢
3,88000=00%
3,02000+004
2,35000°00%
1,83000+00¢
4,14000°007
1,00000=030

FLLX FRACTIGA
FER GREUP

[ I I N R N )
3,224003
7.470s003
10‘77'002
1.512'002
2,428=002
‘.228'002
3.858-002
3,862.002
3,453.002
3,0%9=002
3,036=002
2,078e002
1,8394002
2,150s002
1,45%54.002
1,559.002
3.919.001
2,367«001

PeReguSorug

1,000+000

ONE LETHARGY INTERVAL ® 0,25y

99

NORMALJZED FLUX
PER LETHARGY
INTERVAL

P ad s b e pratprodotan
4,03817+000
9,367284000
1,8373%«00¢
1,90006+00%
3,05%78e001¢
5,242524001
4,86800e001
4,7640440014
4,298344001
3,88953+001
3,7896240014
2,607664004
2,30%064004
2,7342240014
1,812844001
1,99963+001
9,431424000
8,891734000
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Reactor Description

Name: Industrial Reactor Laboratories, Inc.
Type:__ Research, pool

Power Level:

Coolant: Ljght water
Location:E]gjnghggg New Jersey

Spectrum Facility Description

Moderator:

S MWt
Light water

Simulated vessel wall experiment; 5 3/8-inch from fuel core
(twainches inside g¥p.): steel

Spectrum Code

Code: 2 DXY Calculation: pNw 23 13
ToUTIn T | Teromsosection
Limit n/cm” - sec -
g, b

>1 MevV 1.30 x 102 94.5
20.5 Mev 1.86 65,9
>0.1 MeV 2.50 49.2
hermal, 49 °C 0,18 -

X
Fast fluxSBased ongsqfe(n,p)54un reaction (8); Thermal flux

based on
SPL10 IRLe3 5 5/8=INCH
LETHARGY , LOWER ENERGY , FLLX FRACTIEA
(U) o LINIT (MEV) ' RER GREUP
] ]

[ EE R R N N N N N R NN NN Y NN NN N
. . 7,79000¢000 2,875.003
0,50 , 6,07000%000 , 6,274+003
0,75 ' 4,72000¢000 , 1,138«002
1,00 ' 3,680004000 1,239e002
1,25 . 2,87000¢000 2,0531e002
1,50 ' 2,23000+000 , 4,066002
1,7% , 1,740004000 |, 4,174+002
2,00 . 1,35000+000 , 4,7¢3002
2.25% ' 1,05000+000 , 4,456+002
2,50 ' 8,21000=00% , 4,076=002
2,75 ' 6,39000=00% , 4,200e002
3,00 ’ 4,98000+001 , 2,774e002
3.25 N 3.88000'001 N 2.332-002
3,50 ' 3,02000=001 , 2,908e002
3,78 ' 2,35000-00% , 1,928e002
4,00 ' 1,83000=001 , 2,337=002
17,00 ,  4,14000s007 4,447.001
25,33 ' 1,00000=040 , 1,213.00%
PnfoopPonel
1,0004000

ONE LETHARGY INTERVAL 8 0,28y

101

Co(n,y)GOCo reaction or Ag-Co technique (11)

NORMALIZED FLUX
PER LETHARGY
INTERVAL

4,223544000
9,22779+000
1,66N0764004
1,82678+001
3,08708¢001
5,913564001
6,17290¢001
6,887344001
6,506524001
6,07971+001
6,15008+001
4,082904001
4,258894001
2,820000014
3,42898+001
1,25532+004
5,344534000
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Reactor Description

Name:

Industrial Reactor Laboratories, Inc.

Type:

Research, pool

Power Level:

Coolant: Light water

5 MWt

Moderator:Light water

Location: plainsboro, New Jersey

Spectrum Facility Description

ed yessel wal

experiment ;

(three inches inside exp.); steel

6 5/8-inch from fuel re

Spectrum Code

Code; 2 DXY Calculation: BNW 13,13
— Neutron FIux¥ ~Spectrum-Averaged
Lowiimfzergy n/cmz-sec-l CrosE:S:%tion
>1 MeV 9.05 x 1001 81.1
>0.5 MeV 13.9 52.8
>0.1 MeV 19.5 37.6
hermal, 49°C 0.657 -

*Fast fluxSBased on 54Fe(n,p)saun reaction (8); Thermal flux

based on

§P14

LETHARGY ,
(V)

- -

XN
0,25
0.50
0,78
1,00
1,25
1,50
1,78
2,00
2,28
2,50
2,75
3,00
3,28
3,90
3,78
4,00

17,00
25,33

IRL=3 6 5/8=INCH

LEWER ENERGY
LIMIT (MEV)

PNttt e teteayg

7.79000+000
6,07000+000
4,72000+000
3,68000*000
2,87000+000
2,23000+000
4,74000+000
1,35000+000
1,05000+000
8,21000-00%
6,39000»001
4,98000»00%
3,88000=001
3,02000-0014
2,35000=001
1,83000=004
4,14000%007
1,00000=040

FLLX FRACTIGA
PEFR GREUP

2,307+003
4,641003
8,828.003
9,126+003
1.577<002
3,457002
3,7480002
4,578e002
4,749002
4,6522002
4.701'002
J,146002
20645'002
30407'002
2,263=002
2.8!4'002
4,747001
8,239+002

1.,0004000

BNE LETWARGY INTERVAL & 0,25y

103

Co(n,y)GOCo reaction or Ag-Co technique (11)

o NORMALIZED FLUX
FER LETHARGY
INTERVAL
tr ettt
4,33308+000
8,72813+000
1,646504004
1,720264004
21975844001
6,503164001
7:.08734+0014
8,46228+004
8,86488¢00%
8,871584001
8,79930400¢
5.919860001
4,9707500%
6,378744001
4,2323600¢
5,3170640014
1,71344+001
4,64099+000
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Reactor Description

Name: ypdustrial Reactor Laboratories, Inc.
Type:_Research, pool Power Level:
Coolant: Light water Moderator:
Location: plainsboro, New Jersey

Spectrum Facility Description
Simulated vessel wall experiment;]12 5/8-inches inside experiment
(four inches inside exp,);: steel

Spectrum Code

5 MWt
Light water

Code: 2 DXy Calculation: BNW 13,13
Neutron Flux¥ Spectrum-Averaged
Lower Energy
Limit n/cmzosec-l Cross-Section
Qg2 mb
>1 MeV 6.50 x 1001 69,2
>0,5 MeV 10.8 41,5
>0.1 MeV 16.1 28.0
hermal, 49°C 0.41 -
*Fast flux_hased on Fe(n,p)54Mn reaction (8); Thermal flux
based on Co(n,‘y)6 Co reaction or Ag-Co technique (11)
SP12 IRL=3 7 7/8=INCH
LETHARGY , LOWER ENERGY , FiLLX FRACTIGN , NORMALJZED FLUX
(U) e LIMIT (MEV) ' PER GREUP v PER LETHARGY
' ' ' INTERVAL
s rtegtgonego gttt tootortdoeterel it goettgtotora
0.2% . 7,79000¢000 , 1.,6242003 ' 4,186364000
0,50 ' 6,07000+000 , 3,0432003 ' 7,853404000
0,75 . 4,72000#000 , §,133003 ' 1,569706001
1,00 . 3,68000#000 , 6,4292003 ' 1,662974001
1,25 ' 2,87000¢000 , 1,307=002 ' 3,3847340014
1,50 ' 2,23000¢000 2,604«002 ' 6,645674001
1|75 ' 1.74000‘000 ' 2.69‘-002 . 7.51030‘001
2.00 ' 1,35000000 , 4,172s=002 ' 1,058384002
2.,2% . 1,05000¢000 4,786+002 ' 1,22608¢002
2,50 ' 8,21000=00% 4,585002 ' 1,1997%002
2.75% ' 6,390002008 , 5,113002 ' 1,313486002
3,00 . 4,980002008 , 3,40832002 ' 8,99447+001
3.25 . 3,88000=00% , 2,8742002 ' 7,412400014
3,50 ' 3,02000=008% , 3,826=002 ' 9,83095«001
3,78 . 2,35000=004 , 2,546.002 ' 6,534924001
4,00 N 1.83000'001 ' 3.272'002 N 8.‘2176‘001
17,00 ' 4,14000=007 , 4,951=001 ' 2,45184¢0014
25,3% ' 1,00000=030 , 7.,309=002 ' 5,650244000
FfpRseceReoney
1,000+000

ONE LETHARGY INTERVAL ®= 0,25V
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Reactor Description
Name:_ Industrial Reactor Laboratories, Inc,
Type:__ Research, pool Power Level:
Coolant:jjijght water
Location: pilainshoro, New Jersey

Spectrum Facility Description

Simulated vessel wall experiment; 8 5/8-inches inside experiment
(five inches inside exp,): steel,

Spectrum Code

5 MWt
Moderator:Light water

Code: 2 DXY Calculation: BNW 13,12
Lower Bporgy | Nourgr I | S
Limit n/cm” . 8ec -
g, mb
>1 MeV 4,75 x 1003 57.1
>0.5 MeV 8,40 32.3
>0.1 MeV 12.9 21.1
hermal, 49 °C 0.54 -

)
Fast flux_hased on 54Fe(n,p)
based on

Mn reaction (8); Thermal flux
Co(n,y)GOCo reaction or Ag-Co technique (11)

SP13 IRLe3 8 3/8¢INCH

LETHARGY , L BWER ENERGY , FLLX FRACTIGN , NORMALIZED FLUX

th o RIMIT (MEV) ' FER GREUP « PER LETHARGY

' ' ' INTERVAL
ettt ettt gttt asatapttelr et et AR Qe QY RlgRan
0,2% ' 7,79000+000 , 1,165#003 ' 4,271476+000
0,50 ' 4,07000*000 ' 2,383«003 ' 8,5277%¢000
0,75 ' 4,72000%000 , 3,814.003 ' 1,35346+004
1,00 ‘' 3,68000*000 ' 4.346'003 ] 1,558664004
1,25 ' 2,87000%000 , 8,4560003 ' 3,0514540014
1,50 , 2,230004000 , 2,190.002 7.747354001
1,7% ' 1,74000¢000 2,717=002 ' 9.,775%09¢0014
2,00 ' 1,35000¢000 , 3,7%8e002 ' 1,321894002
2,25 . 1,05000+000 , 4,451.002 ' 1.,5958364002
2,50 ' 8,21000=001 , 4,525+002 ' 1,641806002
2,75 ' 6,39000=00% 5,139e002 ' 1,83041e002
3,00 ' 4,98000-004 , 3,626e002 ' 1,298274002
3,28 ' 3,88000=00¢ 2,8540002 ' 1,03%514+002
9490 ' 3,02000=001 , 3,756=002 ' 1,352424002
3.75 ' 2‘35000'001 [] 2.636.002 1 9.3798“001
4000 ' 1.83000'001 [] 30395'002 ] 1.211730002
17.00 . 4,140002007 5,1168.004 ' 3.,514784001
25,33 ' 1,00000=010 , 7,629e002 ' 8,176724000
1,000+000

@NE LETHARGY INTERVAL ® 0,25y
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Reactor Description

Name:__yndustrial Reactor Laboratories, ‘Iac.

Type: pqool, research
Coolant: rjight water

Location: piaingboro, New Jersev

Spectrum Facility Description

Power Level: 4,84 MWt
Moderator:_ Light water

Simulated vessel wall eXperiment: accelerated irradiation-rate

lacation; steel and water
Spectrum Code
Code: DTF-1V Calculation: BNYW 22,20
Lover Tnergy | Neungn FIme | Seecomivereged
Limit n/cm”+sec -
g, mb
>1 MeV 2.45 x 1081 _160.0
20.5 MeV 3.23  (79.95+) 121.3
>0.1 MeV 4.16 94,2
Thermal, 49°C 10.03 =

*Fast fluxssased on [Fe(n,p)54un reaction (8); Thermal flux

based on

+In series of spectra 51D through 57D

SPS4C RL"5 ACCEL SURV DTFejV

LETHARGY , LBWER ENERGY ,
fu) s LIMIT (MEV) ’

[] ]

(A N N N NN AN NN
' 0, ' 7,79000¢000 ,
0,50 ’ 4,07000¢000 ,
0,75 , 4,720004000 ,
1.00 ' 3,68000¢000 ,
1,25 ' 2,87000¢000 ,
1,50 , 2,230004000 ,
1,78 ' 1,74000¢000 ,
2,00 ' 1,35000#000 ,
2,29 ' 1,05000¢000 ,
2.50 ' 8,21000=001 ,
2,75 , 6,39000%00%1 |,
3.00 ' 4,98000°001
3,25 ' 3,880000001 ,
3,50 . 3,02000°001 ,
3,7% , 2,35000-00% ,
4,00 , 1,B3000°001 |,
5000 ' 6.74000.002 ]
6,75 , 1,17000e002
8,00 , 3,360000003 |,
9,00 , 1,230000035
9,75 , 5,83000e004 |,
11,50 ) 1,01000004 ,
14,00 ' B,32000=0086 ,
16,50 , 6,830000007
25,33 , 1,00000%010 |,

GNE LETHARGY INTERVAL ® 0,28y

FLLX FRACTIGA

PER GREUP

sab bt bl ranenre

2,753%003
9,101=003
1.487'002
1.432'002
1,6639002
2,520e002
1,952+002
1,8884002
1.683.002
1.508'002
1.763'002
1.417'002
1,077+002
1,137«002
8,2954003
50183'003
2,530e002
3,042e002
1,8450002
1.599'002
1.019'002
2,600e002
3,819+002
J,921e002
5,727+0014

4,000¢000

109

Co(n,y)6°Co reaction or Ag-Co technique (11)

NORMALJZED FLUX
PER LETHARGY
INTERVAL

[ N NN NN NN N NN NN NN ]
3:99083+¢000
1,30191+001
2,10914+¢001
2,05387+00%
2,38761004
3,564404001
2,80703001
2,655674001
2,38787+001
2,18702+001
2,50735+001
2,028404001
1,53991+001
1,649344004
1,18016¢001
1,16772+001
9,04085+000
6,200524000
5,278434000
5,8677644000
4,870874000
5,29248+000
5,459314000
5,596914000
2,314794001
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Reactor Description

Name : Industrial Reactor Laboratories, Inc.

Type:

Pool, research

Coolant:_pight water

Location:pPlainsboro, New Jersey

Power Level:

4,84 MWt

Moderator: Liggt water

Spectrum Facility Description

Simulated vessel wall experiment; vessel wall surveillance

location; steel and water.,

Spectrum Code

Code: DTF-IV Calculation: BNW 232, 30
Lower Energy Neutron Flux* Spectrum-Averaged
Limit n/cmz-sec-l Cross-Section
s mb
>1 MeV 1.07 x 100! 147.8
>0.5 MeV 1.56 (47 ,244) 101.4
>0.1 MeV 2.20 71.9
Thermal, 49 °C 1.25 -

)
Fast flux_based on 54Fe(n,p)54un reaction (8); Thermal flux

based on

Co(n,y)

+In series of spectra 51D through 57D

SP52C IRL=3 V WALL SURV, LTFs=]V

LETHARGY
(V)

[N NN NN
0,25
0,50
0,75
1,00
1,25
1,50
1.7
2,00
2.2%
2,50
2,78
3,00
3,28
3,50
3,75
4,00
%.00
6,75
8,00
9.00
9,75
11,50
14,00
16,50
25,33

LOKER ENERGY
LIMIT (MEV)

Cetgetgagetetene
7,79000¢000
6,07000+000
4,72000+000
3,68000%000
2,87000%000
2:23000%000
1,74000¢000
1,35000%000
1,05000%000
8,21000°00¢
6,39000+001
4,98000°00%
3,88000001
3,02000°00%
2:35000°001
1,83000°00¢
6,74000°002
1,17000*002
3,36000°003
1,23000°003
5,83000°004
1,01000°004
8,32000*006
6,83000°007
1,00000=010

FLUX FRACTI@A
PER GREUP

sr b hatasnbonnrtne

]

]

]

[ ]

. 3,876003
' 1.2449002
[] 2.005'002
' 1,94%=002
] 2.326'002
' 3,5059002
. 2,9569002
[ 3.033'002
' 2,920s002
L} 2.950'002
. 3,573«002
[] 3|435'002
' 2,82%s002
' 2,686e002
' 1,904#002
' 1,654+002
] 5.763'002
' 6,137%002
' 3,595.002
' 2,577+002
' 1,542+002
' 4.237'002
] 6|31"002
' 6,055¢002
' 2,4402001

1,000e¢000

GNE LETHARGY INTERVAL = 0,25

1

Co reaction or Ag-Co technique (11)

¢+ NORMALJZED FLUX
PER LETHARGY
INTERVAL
[ E N N NN NN
4,04329+000
1,298634001
2,076464001
2,03149+001
2,436914001
3,648714001
3,14574¢001
3,1138000%
3,02667001
3,124034001
3,7141%004
3,59193+4001
2,9445%+001
2,791984004
1,97409+001
1,722424001
1,50303¢001
9,12987+000
7,506804000
6,680384000
5,38097+000
6,295934000
6,58879+000
6,309514000
7,198804000
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Reactor Description

Name:_Indystrial Reactor Laboratories, Inc,
Power Level: 4,84 MWt

Type: _pool, research

Coolant: yjight water

Location: plajnshoro, New Jersey

Moderator: Light water

Spectrum Facility Description

Simulated vessel wall experiment: Jlocation ope inch jnside

vesgel. steel
Spectrum Code

Code:__ pTF-1V Calculation: BNW 28,230

Lower Energy ‘ﬂéutrgﬁ‘Flg§* Spgctzgﬂgzvziaged
Limit n/cm”.sec ro -, mg on
>1 MeV 0.66 x 1011 132,2

20.5 Mev 1.08 (38,78%) 81.5
>0.1 Mev 1.62 54,2
hermal, 49°C 0,202 =

% Y

Fast flux sed on 4Fe(n,p)54un reaction (8); Thermal flux
Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 51D through 57D

based on

SP530 IRL=3 1=INCH INSIDE DTFely

LETHARGY ,
(U

(AN RN NN
0.25

0.50
0,78
1.00
1,25
1,50
1,75
2,00
2,25
2.,5%0

(2]
-
o
o
> ® B ® e e e R e e e e ® e "8 ® 8" ® e ® e

LOWER ENERGY
LIMIT (MEV)

7,79000%000
6,07000+000
4,72000%000
3,680004000
2,87000%000
2,23000%000
1,740004000
1,35000%000
1,05000%000
8,21000=001
6,39000%004
4,98000=003
3,88000°004
3,02000=004
2,35000°004
1,83000=00¢
6,74000°002
1,17000e002
3,36000=003
1,23000003
5,83000°004
1,01000°004
8,32000=006
6,83000%007
1,00000°010

FLLX FRACTIGN
PER GREUP

(]

(]

(]

L

] 3.716'003
[ 1.18‘.002
. 1,936=002
] 10937'002
' 2,428+002
' 3,687e002
[} 3.‘,1.002
[ ] 3.613.002
' 3,800e002
' 4,2340002
' 5,159%002
' 5,5840002
' 4,638e002
[} 4.116'002
' 2.8%7.002
' 2,114=002
' 8,628¢002
' 8,5430002
' 4,6600002
[} 3.713.002
’ 1.456'002
' J,406e002
' 6,276=002
] 5.198'002
. 7,011=002
ewPoempBowew

1,000+000

@NE LETHARGY INTERVAL ® 0,2%U

113

« NORMALIZED FLUX
PER LETHARGY
INTERVAL
te 0 gedo gttt
3,904124000
1,245594004
2,0188840014
2,0413%40014
2,5648840014
3,034044004
3,648894004
3,73%5024004
3,967224001
4,51478¢001
5,400494001
5,876674001
4,8753640014
4,30937+0014
2,5878240014
2,2175640014
2,26619+0014
1,280054004
9,799504000
9,694894000
5,117194000
5,09713+000
6,595794000
5,455464000
2,083284000
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Reactor Description
Name:_ Industrial Reactor laboratories, Inc,

Type:_pool, research Power Level: 4,84 MWt
Coolant: Jjght water Moderator: [ight water

Location: plajnsboro, New Jersey
Spectrum Facility Description

sse]l wall experiment;: location two inches inside
vessel; steel
Spectrum Code

Code: DTF-1IV Calculation: BNW 29,30
Lower Encrey PR Bt
Limit n/cm” sec -
O mb
>1 MeV 0.46 x 10'1 120.8
>0.5 MeV 0.79 (29.784¢) 71.4
>0.1 MeV 1.28 43,9
Thermal, 44C 0.077 -
X
Fast fluxsgased on Fe(n,p)sqﬁn reaction (8); Thermal flux
based on Co(n Co reaction or Ag-Co technique (11)

4+In series of spectra 51D through 57D

SPS54L [RL~=% 2~INCH INSIDE DIFfelV

LETHARGY , LOWER ENERGY , FLLX FRACTIGN , NORMALJZED FLUX

(n o LIMIT (MEV) ' PER CGREUP + PER LETHARGY
' ' ' INTERVAL

B0 000 g o g 00 a0t el ot oot oot oo oot lotgotnnentannee [}
0.28' ', ''3,790004000" ", 3,0%4e003 ', ' '3,78600e000 "'
0,50 ' 6,070004000 , 9,715003 ' 1,20876004
0,78 ' 4,72000%000 , 1,601002 ' 1:97104+001
1,00 ' 3,68000%000 1,6440002 ' 2,04578+001
1.25 ' 2.87000.000 ’ 2.1!1.002 ] 2.65436‘001
1,50 ' 2.23000+000 3,280e002 ' 4,025764004
1,75  ,  1,74000%000 |, 3,2%4e002 4,060604001
2,00 ' 1,350004000 |, 3.,513e002 ' 4,286724004
2.25% . 1,05000%000 3,934=002 ' 4,846944004
2,50 .  8,21000000% . 4,7020002 5,91787+001
2,75 . 8,39000°00% , 5,606e002 ' 6,928%94001
3,00 . 4,98000.004 , 5,204=002 ' 6,46317¢001
3,28 ' 3,88000-00L , 5,6680002 [ 7.034%6400%
3,50 ' 3,02000004 , 5,007e002 ' 6,186924001
3.7% ' 2,35000°004 , 3,452-002 ' 4,261284001
4,00 R 1,83000=00¢ , 2,4120002 ' 2,98592+4004
5,00 ' 6,74000°002 , 1,0430001 ' 3,23257+001
6,75 , 4,17000e002 9,987«002 1,765974004
8,00 ' 3,36000°003 , 5,200e002 ' 1,290484001
9,00 ' 1,23000°003 , 4,514002 ' 1,39072«00%
$,7% ., 5,83000-004 , 1.,315=002 5,455484000

11,50 ' 1,01000%004 , 2,607=002 ' 4,604024000

14,00 ' 8,32000%008 , 5,506e002 ' 6,828749000

16.50 ] 6.83000.007 [} 4.2!9.002 [] 5.25078‘000

25,33 ' 4,00000e010 , 3,917.002 ' 1,233414000

(ALK LA AR 2.2 X J
$,0004000

ONE LETMARGY INTERVAL » 0,25y
115
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Reactor Description

Name: JIndustrial Reactor [aboratories, Inc,
Type:_Pool, research

Power Level:

Coolant:jjight water

Location: plainsboro, New Jersey

4,84 MWt

Moderator: Light water

Spectrum Facility Description

Sinulated vessel wall experiment; location four inches inside

vessel; steel

Spectrum Code

Code: DTF-IV Calculation: BNW 29, 30
Lower Energy Neutrgn Flgqi SpgctruTgAv:Eaged
Limit n/cm”.sec ross-Section
g, mb
>1 MeV 0.22 x 1011 102.6
>0.5 MeV 0.45 (18.954) 49.0
>0.1 MeV 0.82 27.1
hermal, 49°C 0.035 -

*Fast flux

based on

5

ased on 4Fe(n,p)

54

+In series of spectra 51D through 57D

SP53C [R_=5 4=]NCH INSIDE DTFelyV

LETHARGY , LGWER ENERGY

') e LIMIT (MEV)
]

R R
0,25 ' 7,79000+000
0.50 ‘ 6,07000+000
0,75 ' 4,72000+000
1,00 ' 3,680004000
1,28 . 2,87000*000
1.50 ‘ 2:,23000¢000
1,75 ' 1,74000¢%000
2,00 ‘ 1,350004000
2,25 , 1,050004000
2,50 . 8,21000%00%
2,75 . 6,39000=004
3,00 . 4,98000=004
3,29 ' 3,88000=00%
350 ,  3.02000001
3,79 ' 2,35000=004
4.00 ' 1.83000'001
5,00 ' 6,74000=002
6,7% , 1,17000=002
8,00 ' 3,36000=003
9.00 N 1.23000'003
9,79 . 5,83000.004

11,50 ' 1,01000=004

14,00 ‘ 8,32000=006

16,50 . 6,83000=007

25,33 , 1,00000%030

FLLX FRACTIGN
FER GReyr

]

[ ]

]

[ ]

' 1,751=003
] 50703'003
' 9.554a003
' 1,022«002
' 1,398e002
' 2,219e002
' 2,401e002
' 2,740e002
' 3,368=002
] 4.5‘6.002
. 5.755'002
] 70463'002
' 6,446e002
' 5.660-002
] 40063'002
] 2.’20-002
' 1,249e001
' 1.173-001
(] 5.7‘2-002
' 5.943-002
' 1,118«002
' 1,6740002
' 40095'002
] 2.939'002
' 2,504=002
SsGpogivewn

1,000+000

ONE LETHARGY INTERVAL ® 0,23y

17

Mn reaction (8); Thermal flux
Co(n,y)%0Co reaction or Ag-Co technique (11)

¢ NORMALIZED FLUX
¢+ PER LETHARGY
' INTERVAL
S22 00000 g0 0000080
' 3,572264000
1,13859¢001
1,89175+001
2,04418¢001
2,80442+¢001
4,38009¢001
4,820364001
5,378414001
6,733484001
9,207394001
1,143694002
1,49%044002
1,286364002
1,164794002
8,0666844001
5,41601001
6,229314001
3,:,336934001
2,292444001
2,94553400¢
7.460024000
4,756484000
8,17632¢000
5,856474000
1,412824000
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Reactor Description

Name:_ Industrial Reactor l.aboratories, Inc,

Type:

Pool, research

Moderator

Coolant: Light water

Location: plainsboro, New Jersey
Spectrum Facility Description

Power Level: 4,84 MWt
:_Light water

Simulated vessel wall experiment; location six inches inside

ssel: steel

Spectrum Code

Code: DTF=1V_ Calculation: BNW 29,30
— N 3 ~qpe p
Lower Energy eutron FIlux pectrum-Average
2 -1 Cross-Section
Limit n/cm”.sec =
s mb
>1 MeV 0,096 x 1011 89.9
20.5 MeV 0,23 (10.52%) 37.3
20.1 MeV 0.46 18.6
hermal,  49°C 0.016 -

*Fast flux_pased on—sqgé(n,p)54un reaction (8); Thermal flux
based on 5 Co(n,y)GOCo reaction or Ag-Co technique (11)
+In series of spectra 51D through 57D

SP54L [RL=5 6=]NCH INSIDE DYFe]V

LETHARGY
(2]

(A EEENNEN]
1 ]
0,50
0,75
1,00
1,28
1.%0
1,78
2,00
2.2,
.50
2,7%
3,00
3,29
3,50
3,78
4,00
5,00
6,7%
8,00
9,00
9,78
11,50
14,00
16,50
25,33

LBWER ENERGY
LIMIT (MEV)

e sttt ottt

7,79000#000
6,070004000
4,720004000
3,68000000
2,870004000
2,23000000
1,740004000
1,35000¢000
1,050004000
8,210002004
6,390002001
4,98000°001
3,88000001
3,02000=004
2,35000°001
1,830002001
6,74000002
1,17000°002
$,36000°003
1,23000003
5,830002004
1,02000=004
8,320002006
6,83000°007
1,00000°040

FLLX FRACTION
PEF GREUP

1,071e003
3,409003
5'7’2.003
6,335003
9,033+003
104’5'002
10694'002
2,02%«002
2,704«002
3.977'002
5,084e002
7.,195002
6,186002
%,841=p02
4|111'002
2:7070028
1,346=001
1.320'001
6,3%8e002
8.058-002
1,336e002
201!8'002
40655'002
3,39%002
10790'002

SevPesndugem

1,0004000

GNE LETHARGY INTERVAL 8 ,2%y

119

« NORMALIZED FLUX
« PER LETHARGY
' INTERVAL
teeo0gegogonoototorn
3,422994000
1,091104001
1,832054001
21032224004
2,901144001
4,66812001
5,4%201+001
6,35811001
8,591154001
1,290844002
1,61968+002
2,30421¢002
1,:9788684002
1,86117e002
1,3084%4002
8,640860001
1,07590e002
6,020994001
4,068800001
6,401900001
1,42907¢001¢
9,963364000
1,488724001
1,084290018
1,61919000
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Reactor Description

Name: _ Ipdustrial Reactor Laboratorjes. Inc.
Type:__ poql, research Power Level:
Coolant: 1ight water
Location: p1ginshorg, New Jersey

Spectrum Facility Description
Simulated vessel wall experiment; location seven inches inside
vessel; steel

Spectrum Code

4,84 MWt
Moderator: [ight water

Code: prF=1v Calculation: BNW 2¢, 80
Lower Energy ‘Neutrgn Figﬁ* SigéfruT;Av:;aged
Limit n/cm” - sec rosg-section
s mb
>1 MeV 0,063 86.1
20.5 MeVv 0.16  (7,194) 34,1
>0.1 MeV 0.33 16,4
hermal, 49°C 5 -
) "5Z‘Jl“93"3
Fast flux5 ased on Fe(n,p) 4Mn reaction (8); Thermal flux
based on Co(n,y)6°Co reaction or Ag-Co technique (11)

+In series of spectra 51D through 57D

SP57C [RL=5 7=]NCH INSIDE DTFelV

LETHARGY ,
(u)

[ B A

0,25
0.50
0,75
1,00
1.2%
1,50
1.7
2,00
2,2%
2,50
2,75
3,00
3,50
3,75
4,00
5,00
6,75
8,00
9,00
9,75
11,50
14,00
16,50
25,33

ONE LETMARGY INTERVAL ® 0,25y

LEWER ENERGY
LIMIT (MEV)

NN EEE RN NN NN N N

9,790004000
6,07000¢000
4,720004000
3,680004000
2,87000+000
2,23000+000
1.74000¢000
1,35000000
1,05000¢000
8,21000-00%
6,39000°00%
4,98000°008
3,88000=004
3,02000%001
2,35000=004
1.83000'001
6,74000=002
1,17000=002
3,36000=003
1,23000=003
5,83000=004
1,04000=00¢
8,320009006
6,83000°007
1,00000%010

FLLX FRACTIGN

PER GREUP

Pl bttt e

7,932004
2,519003
4,259003
4,688003
6,768003
1,121.002
1.305'002
1,585.002
2,175-002
3,332.002
4,164+002
6,179.002
5,187.002
$,032-002
3.574-002
2,323e002
1,260-001
1,315.001
6,4%7s002
9,213.002
1,753=002
3,435.002
6,011=002
4,725=002
4,743.002

1,0004000

121

+ NOSRMALIZED FLUX

PER LETHARGY

INTERVAL

Sttt errnetgton e

3,40083¢000
1,08136+001%
1,81304¢001
2,02105001
2,92807¢001
4,75638¢001
5,63250¢00%
6,6888%40014
9,2655640014
1,45027002
1,79178¢002
2,653974002
2,22537002
2,150414002
1,925764002
9,94827+001
1.350‘50002
8,04312¢001
5,541784004
9,817044001
2,51381¢00¢
2,097954001¢
2,57845¢001
2,02406¢004
5,75300¢000



SP515SA IRL-5 ACCEL SURV SAND-I1 -
sl -
| B
i
T I I i T T v
25 20 15 10 S o
LETHARGY )
ml'm 5.83:(10"7 1.,23>|<m"5 | 016 ‘ 1“'55' 10
ENERGY  (MeV) RO8 A9 e

122

10 15 20 25 300 35 %D %5 5D 55 6D
NEUTRON FLUX @ (U} DU

D:5

D. D

(PERCENT)



Reactor Description
Name:_ Industrial Reactor Laboratories, Inc,

Type:_ Pool, research Power Level:

Coolant:_pight water'
Location: plainsboro, New Jersey

4.84 MWt
Light water

Moderator:

Spectrum Facility Description

Simulated vessel wall experiment; accelerated-irradiation rate

surveillance location; steel and water.

Spectrum Code

Code: SAND-II Calculation:_ BNW 39,31
Lower Energy ‘Neutrgn E?Tﬁ Siggzz:TQQZ:ﬁgﬁed
Limit n/cm” . sec -
s mb
>1 MeV 2,78 x 10012 140.8
50,5 MeV 3.61 (48.85%) 108.6
>0.1 MeV 4.77 82.2
hermal, 49°C 10.03 -

%

Fast flux_hased on 54Fe(n,p)54Mn reaction (8); Thermal flux
based on Co(n,y)6°Co reaction or Ag-Co technique (11)

+In series of spectra 51SA through 57SA '

SP51SA IRL=5 ACCEL SURY SANDsII

LETHARGY
(V)

RN B B A B )

0,25
0.50
0,75
1,00
1.25
1.50
1.75
2,00
2,25
2,50
2.75
3,00
3.25
3$.%0
3,75
4,00
5.00
6.75
8,00
9.00
9.75
11.50
14.00
16,50
25,33

® B e W W e W e W B W e e s W e W' o WW e ® ww e W™ W ow

ONE LETHARGY INTERVAL s 0,25y

LOWER ENERGY
LIMIT (MEV)

P eg e s st pteegeye

7:79:00+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1.,74000+000
1,35000+000
1,05000+000
8,21000~-001
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,35000-001
1,83000-001
6,74000-002
1.17000~002
3,36000-003
1,23000-003
5,83000-004
1,01000-004
8,32000-006
6,83000-007
1,00000-010

*® @ 8 8 ¢ @ @ B W e S & e e e W e ® e .S e e e e e e

FLUX FRACTIEN

PER GRaYP

-

1 et poeg ettty

2,662~003
7.223-003
4,288.002
10217'002
1,823-002
3,102-002
2,274-002
2.,129-002
1.812-002
10‘21'002
1.773-002
1.,404-002
1.287-002
1.363-002
8,598-003
1,034~-002
2.851~-002
3.224-002
1.883-002
2v°18'°°2
1,230-002
2.550-002
5,239-002
3.876-002
5,331-001

1,000+000

123

NeRMALIZED FLUX
PER LETHARGY

INTERVAL

LR I N B AN RN BN BX BN I LN NUIN BN )

4,07292+000
1,10620+001
1,95684+004
1,86862+001
27801084001
4,69799+001
3;50092+001
3,20554+001
2,75424+001
2,20722+004
2,70282+0014
2,15128+001
1796993+00%
2,07891+001
1730959+004
1,57435+001
1,09054+001
7,03532+000
5,76479+000
7:67113+000
6,55009+000
5.55648+000
8,01749+000
5,92298+000
27306844001
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Reactor Description

Name: 1pdustrial Reactor lLaboratorijes, Inc.

Type:_pool, research

Coolant: Lignt water

Location:plajnsboro, New Jersey

Power Level: 4,84 MWt
Moderator: jjoht water

Spectrum Facility Description

Simulated vessel wall experiment; vessel wall surveillance

lacation; steel and water

Spectrum Code

Code: _gAND-TT Calculation:__gyy 30, 31

Lower Energy ‘Neutrgﬁ‘FIhiT*' Sigéfrum;Av:iaged

Limit n/cm“-sec” rosi:ﬁ:g on
>1 MeV 1,42 x 101 111.3

>0.5 MeV 1.97 (30.694) 80,2

>0.1 MeV 2,98 53.0

hermal, 49°C -
*Fast flustased on60 Fe(n,p) 4Mn reaction (8);‘Therma1 flux
based on Co(n,y) Co reaction or Ag-Co technique (11)

+In series of spectra 51SA through 57 SA

SP52SA IRL-5 V wALL

LETHARGY , L OWER ENERQY

u) s LIMIT (MEV)
L}

Cegr e et P e et sty ey
0.25 , 7,79000+000
0150 ' 6.07000’000
0.7 , 4,72000+000
1.00 ' 3,68000+000
1.25 . 2,870004000
1.50 N 2,23000+000
1.75 . 1,74000+000
2,00 ' 1,35000+000
2,25 ' 1,05000+000
2,90 . 8,21000-00¢
2,75 . 6,39000-001
3,00 . 4,98000-001
3,25 . 3,88000-001
3,90 ' 3,02000-002
3,75 , 2,33000-00%
4,00 ' 1,83000~004
5,00 . 6,74000-002
6.75 .  1,17000-002
8,00 ' 3,36000-003
9.00 ' 1,23000-003
9.7% .  5,83000-004

11,50 ' 1,01000-004

14,00 ' 8,32000-006

16,50 ' 6,83000-0907

25,33 ' 1,00000-010

SURV SAND-I!

FLUX FRACTION
PER GROUP

2,897-003
7,790-003
1 0250'002
1,203-002
2,122-002
4,547-002
3,420-002
3,685-002
3,207-002
2,414-002
3,015-0082
3,013-002
3,114-002
3,246-002
2,335-002
6,978-002
5v392'°°2
3,113-002
3,317-002
2,663-002
3,849-002
1,174-004
4,274-002
1.3‘2'001

Pegencpacay

1,000+000

ONE LETHARGY INTERVAL = 0,25y
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+ N@RMALJZED FLUX
PER LETWARGY
INTERVAL
* PPttty
3;96756+000
1,06784+0014
1569967+001
1,68262+001%
27918714001
6,16343+001
47714544001
4,96646+001
47364304001
3,35635+004
47114124004
47133534001
47266434001
4,43003+008
2,89130+001
37192274001
27389034004
1,15075+00%
8,53217+000
171287240014
17219944001
7,90928+000
1;60761+001
5,84667+000
77134484000
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Reactor Description

Name: Industrial Reactor lLaboratories, Inc.

Type:_pool, research

Power Level:

Coolant: pight water

Locationzg]gjngpgzg, New Jersey
Spectrum Facility Description

4,84 MWt

Moderator: 1ight water

S a

xessel; steel

experiment;

location one inch inside

Spectrum Code

Code: SAND-11I Calculation: _pNWw 30,31

Neutron Flux#* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” . sec = b
g, m
>1 MeV 1.13 x 1012 77.5
20.5 Mev 1.61 (23,07%) 54.4
>0.1 MeV _2.36 37.1
hermal, 49°C 202 -
*Fast flux_pased on Fe(n,p) 4Hn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 51SA through 57SA

SP53SA IRL+=5 1 INCH

LETHARGY
)

T e g vu e g0

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2,00
2.25
2.50
2,75
3.00
3.25
3.90
3.75
4.00
5,00
6,75
8,00
9.00
9.75
11.50
14,00
16,50
25,33

ias @ ® w®» & @ ® >

*> o B B B e e e e S e e e wie s e =.a

LGWER ENERGY
LIMIT (MEV)

ot ot o9 gt as g

7.79-00+4000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2.23000+000
1.,74000+000
1,35000+000
1,05000+000
8,21000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-00%
2,35000-001
1,83000-001
6,74000-002
1.17v90-002
3,36000-003
1,23000-003
5,83000-004
1,01000-004
8,32000-006
6,83U00-007
1.00000-010

INSIDE SAND-~II

FLUX FRACTION
PER GR8UP

-
te s g g grdote bty

2.733-003
6,719-003
1,036-~002
1|063"°°2
2,147-002
4,731-002
4,898-002
5.2‘5"002
5,229-002
4,295-002
4,2%7-002
3,866-002
3.,814-002
3.852-002
2.569-002
2.561-002
9,883-002
80956'002
3|996'°°2
3.531-002
2,048-002
3.740-002
1.064-003
4,815-002
1.8’9'002

LA T X EXE X ]

1.000+000

ONE LETHARGY INTERVAL '8 0,25y
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N@RMALIZED FLUX
PER LETHARGY
INTERVAL

'9'0’;0000.000'0"00
3,99306+000
9,82805+000
1,50283+001
1,55843+001
37151464004
6,84319+001
7.20343+001
7,54145+001
7.59295+001
67370464001
6,19891+001
5,65935+004
5,%7589+001
5,60944+00%
3,73763+00L
3,73663+004
3,61064+4001
1,86646+001
1,16877+001
1,28224+004
1,00114400%
7,78%96+000
1,55560+001
7102897+000
7:76803-004
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Reactor Description

Name: Industrial Reactor Laboratories, Inc.
Type:__ Pool, research Power Level: 4,84 MWt
Coolant:_Light water Moderator: Light water

Location: plainsboro, New Jersey

Spectrum Facility Description
Simylated vessel wall experiment; location four inches inside
vessel; steel

Spectrum Code .
Code: SAND-II Calculation: BNW 30,31

Lover Enorey Newtron Flaxs [ Speotam Averaged
Limit n/em”. sec =
a mb
>1 MeV 0.41 x 101 53.6
>0.5 MeV 0.61 (8.72%) 36.4
>0.1 MeV 1.20 18.4
Thermal, 49°C 0,035 -
x
Fast fluxsgased on Fe(n,p) “Mn reaction (8); Thermal flux
based on Co(n,y 60co reaction or Ag-Co technique (11)

+In series of spectra.SISA through 57SA

SP58SA IRL-5 4 INCH INSIDE SAND-I!

LETHARGY , L[G@WER ENERGY , FLUX FRACTION , NGRMALIZED FLUX

(W o LIMIT (MEV) ' PER GROUP « PER LETHARGY
' . ] ' INTERVAL

"Q'.O'..Q."."".....l'O"'O.'..!".""'..O".':..O".""'..
0.25 ' 7,7900+000 , 1.,024-003 ' 3,23286+000
0.50 ' 6,07000+000 , 3,003-003 ' 9,49197+000
0.75 ' 4,72000+000 6,326-003 1 17983004008
1.00 ' 3,68000+000 6,270-003 ' 17986434004
1.25 . 2,87000+000 , 9,087-003 ' 27882544008
1.50 . 2,23000+000 3.,585-002 ' 47952704001
1.75 . 1,74000+000 , 1.626-002 ' 597166744002
2,00 . 1.3%000+000 , 1,765-002 ' 5,48513+001
2,25 ' 1,03000+000 , 2,020-002 ' 6,33894+001
2,50 ' 8,21000-001 , 2.,019-002 ' 6,472454+001
2,75 R 6,39000-00¢ , 2,980~-002 ' 97375614001
3,00 ' 4,98000-002 , 4,257-002 ' 17346614002
3,25 . 3,88000-001 , 4,818-002 ' 1752213+002
3,50 R 3,02000-001 , 5,170-002 ' 1,62708+002
3,75 ' 2,35000-00% , 3,485-002 ' 1,09873+002
4,00 ' 1,83000-00L , 3,315-002 . 17043124002
5.00 . 6,74000-002 1,767-001 ' 17395064002
6.75 ' 1,17000-002 , 1,993-001 ' 8,97479+004
8,00 ' 3,36000-003 , 8,001-002 ' 5,05715+00%
9.00 ' 1,23000-003 , 2,366-002 ' 17856514004
9,75 ' 5,83000-004 1,099-002 ' 17160644001

11,50 ' 1,01000-004 ., 3,468.002 ' 1755997+001

14,00 ' 8,32000-006 . 6,141 -002 ' 1,93990+001

16.50 . 6,83000-007 4,139-002 ' 17305464008

25,33 ' i,00000-010 , 1,576-002 ' 17407634000

1,000+000

ONE LETHARGY INTERVAL ® 0.25y
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Reactor Description

Name: JIpdustrial Beactor Laboratories, Inc.

Type:_ Pool, research

Power Level:

Coolant:_1ight water

Location: plainsboro, New Jersey
Spectrum Facility Description

4.84 MWt

Modaxator Light water

Simulated vessel wall experiment; location seven inches inside

yessel; steel
Spectrum Code
Code: _ SAND-II Calculation: BNwW 30, 21
Neutron FIux* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” . 8ec =
g, mb
>1 MeV 0,095 x 103 56.6
20.5 MeV 0.16 (2.194) 33.4
>0.1 MeV 0.28 19.5
Thermal, 44C 0.035 -
* 54 54
Fast flux_hased on Fe(n,p)" Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 51SA through 57SA

SP57SA IRL»5 7 INCH

LETHARGY , L OWER ENERGY

(U} « LIMIT (MEV)
]

L I A I N N B B I B A S
0.2% ' 7,79%00+000
0.50 . 6,07000+000
6.75 , 4,72000+000
1.00 ' 3,68000+000
1.25 . 2,87000+000
1,50 . 2,23000+000
1075 ' 1074000*000
2.00 . 1,35000+000
2.25 ' 1,05000+000
2,50 . 8,21000-001
2.75 ' 6,39000-001
3.00 ' 4,98000-001
3,25 . 3,88000-001
3.50 ' 3.,02000-001
3.75 ' 2,35000-001
4.00 ' 1,83000-001
5«00 ' 607‘000'002
6.75 ' 1,17000-002
8'00 [] 3036000'003
9.00 ' 1,23000-003
9.75 . 5,83000-004
11.50 . 1,01000-004
14'00 ] 8032000'006
16,20 . 6,83000-007
25.33 ' 1,00000-010

INSIDE SAND-1I

FLUX FRACTIGN

NORMAL1ZED FLUX

. PER GROUP + PER LETHARGY
. . ' INTERVAL
L L A R L O B A B B U L I B I BTN I I NI IR NI B}
. 1.166-003 53466874000
. 2.476-003 ' 9.,65361+000
. 3,868-003 . 1,70243+001
. 3,839-003 , 1770736+00%
. 3,014-003 . 1,34249+001
. 1,849-002 87110334001
. 2|097”002 [} 9.35‘9“'001
. 2,813-002 . 1,226804+002
. 3.756-002 . 1,65424+002
. 3.653-002 1,64343+002
. 2.847-002 1,25793+002
. 2,695-002 ’ 1719655+002
. 2,251-002 , 9,98326+001
. 2.261-002 , 9:98993+001
. 1.524-002 , 6,72632+001
] 1|561'002 ] 6‘.‘90896‘001
' 1.285-00% ' 1742374+002
‘ 2.113-001 . 1,33548+002
. 8.286-002 7,346314+001
. 2,377-002 2,61777+001
. 5,138-002 , 3,24418+001
. 8.735-002 3,87294+004
. 6.,849-002 3,03273+001
. 4,501-002 5,64330+000
1.000+000

ONE LETHARGY INTERVAL = 0,25y
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Reactor Description

Name: Industrial Reactor Laboratories, Inc.

Type: Pool, research Power Level: 4.84 MWt
Coolant:1jght water Moderator: Light water

Location: Plainsboro, New Jersey
Spectrum Facility Description

Simulated vessel wall experiment; accelerated irradiation-rate
surveillance Jlocation: steel and water,

Spectrum Code

Code:__ 2DB_ Calculation:___ BNW 30,32
- Flux* | S =
T I | Porensesecion
Limit n/cm” - sec -
O, mb
>1 Mev 2.73 x 1Qi1 143,8
>0.5 MeV 3.74 (17.24%) 104.7
>0.1 MeV 5.18 75.7
hermal, 49°C 10,03 -

X

Fast flux5 ased on 4Fe(n,p)54Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 51DB through 57DB

SP51L8 |RL-5 ACCEL SyRy 2C8

LETHARGY LOWER ENERGY FLUX FRACTIGN NORMALJZED FLUX

’ A *
(u) o LIMIT (MEV) ' PER GRAUP v+ PER LETHARGY
' ' i v INTERVAL
LA S I B O B A O O T B R OO BN LN U N U BN S N AN IR I R R B IR RC R R YRR B RE BERE BN I I
0.25 , 7,79 00+000 2,401-003 3;86344+000
0.50 ' 6,07000+000 , 7.546-003 ' 17215504001
0.7% . 4,72000+000 , 1,260-002 ' 27012514004
1,00 ' 3,68000+000 , 1,248-002 ’ 2,01518+001
1.25 . 2,87000+000 , 1,557-002 ' 27516554001
1.50 ' 2,23000+000 , 2,651-002 ' 4,22157+004
1,75 ,  1,740004000 |, 1,964.002 37180974001
2,00 ' 1,35000+000 , 2,030-002 ' 37215184001
2.50 ' 8,21000-001 , 1.778-002 ' 2,90490+001
2,79 ' 6,39000-001 , 1.989-002 ' 3;188574001
3,00 . 4,98000-001 1,655-002 ' 2,66708+004
3,50 . 3,02000-001 , 1,578-002 ’ 2,53107+00%
3.75 ' 2,35000-001 , 1,144-002 ' 1783266+001
4,00 . 1,83000-001 , 1.,065-002 ’ 1771061+001
5.00 . 6,74000-002 , 3,455-002 ' 1739002.001
6.75 ' 1,17000-002 , 4,162-002 ' 9755206+000
8,00 ' 3,36000-003 , 2.310~-002 ' 7144101+000
9.00 ' 1,23000-003 , 2.289-002 ' 9,15503+000
9.75 ' 5,83000-004 , {.358-002 ’ 73310644000
11.50 ' 1,01000-004 , 3,321-002 ' 7745337+000
14,00 ' 8,32000-006 , 4.292-002 ' 6,90905+000
16.50 ' 65,83000-007 , 3,955-002 ' 6,35732+000
25,33 ' 1,00000-040 , 5.077-003% ' 2,31107+001
1.000+000

ONE LETHARGY INTERVAL » 0,25y
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Reactor Description

Name:_Industrial Reactor Jaboratories, Inc,

Type:__pogl, research

Coolant: Light water

Location:plainsboro. New Jersey

Power Level: 4 84 Mwt
Moderator: Jight water

Spectrum Facility Description

Simulated vessel wall experiment: vessel wall surveillance
location; steel and water,

Spectrum Code

Code:__ 2DB Calculation: BNW 20 33
* =
Lower Bmergy | Neorgn VLo | SeecTim RS
Limit n/cm”.sec =
a1 mb
>1 MeV 1,26 x 10t1? 125,9
>0.5 MeV 1.84 (14.394) 86.1
>0.1 MeV 2,67 59.2
hermal, 49°C 1.25 -

*Fast fluxSBased on‘54Fe(n.p)E4Mn reaction (8); Thermal flux

based on Co(n,y)GOCo reaction or Ag-Co technique (11)
+In series of spectra 51DB through 57DB

SP5208 IRL-5 V WALL SURV 2DB

LETHARGY , LGWER ENERGY , FLUX FRACTI@N , NORMALIZED FLUX
(V) o LIMIT (MEV) ' PER GROUP + PER LETHARGY
. . i «  INTERVAL
LR B AN O SR R B O A A B O B B N R B A A I LR N BN I B B B D B B B B R NN NS Y RN NN N AN ']
0.25 ' 7,79-00+000 ., 2.766-003 . 3,37476+000
0.50 . 6,07000+000 , 8.,589-003 ' 1704829+004
0.75 ' 4,72000+000 , 1,560-002 ' 1788837+004
1.00 ' 3,68000+000 . 1.734-002 ' 27121944004
1.25 . 2,87000+000 , 2.337-002 ' 2786209+00%
1.50 ' 2,23u00+000 , 3,877-002 ' 4767903+001
1.75 ' 1,74000+000 , 3.229-002 ' 3796219+001
2,00 y 1,35000+000 3,3634-002 ' 4,03294+001
2.25 ' 1,05000+000 , 3.111-002 ' 3776962+001
2.50 ' 8,21000-001 , 3,049-002 ' 3:77343+001
2.7% ' 6,39000-001 , 3,730-002 ’ 47532414001
3.00 ' 4,98000-001 , 3,266-002 ' 3798682+004
3.25 ' 3.88000-0014 ., 2,765-002 ' 3,373714+001
3,50 , 3,02000-001 ., 2.990-002 3:63387+001
3.75 ' 2,35000-001 2.212-002 . 27684664001
4,00 ' 1,83000-001 ] 2.,036-002 ] 2,47933+0014
5.00 ' 6,74000-002 , 6.496-002 . 1,98044+00%
6.78 ' 1,17u00-002 , 6.636-002 ' 1,15391+001
8.00 ' 3,36000-003 4.007-002 ' 9,768047+000
9.00 ' 1,23000-003 , 2.184-002 . 6,61759+000
9.75 ' 5.83000-004 , 1.752~-002 ' 7,14616+000
11.50 ' 1,01000-004 . 4,590-002 ' 7,97346+000
14,00 ' 8,32000-006 6.896~002 ' 0,41146+000
16,50 ' 6,83000-007 , 6.,279-002 ' 77648544000
25,33 ' 1.00000-080 , 2.077-001 ' 771615%0+000
1.000+000

ONE LETHARGY INTERVAL s 0.25y
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Reactor Description

Name:

Industrial Reactor Laboratories, Inc.

Type:

Coolant:

Pool, research

Power Level: 4,84 MWt

Light water

Moderator: Light water

Location: plainsboro, New Jersey

Spectrum Facility Description

Simulated vessel wall experiment; location one_inch inside

vessel;: steel,

Spectrum Code

Code: 2DpB Calculation: BNW 20,83
R B
Limit n/cm” -8ec oss
g, mb
>1 Mev 0.82 x 101! 107.2
0.5 MeV 1.35 (9.8534%) 64.7
>0.1 Mev 2,17 40.3
hermal, 49°C 0.202 =

*
Fast flux_hased on 54Fe(n,p)54Mn reaction (8); Thermal flux

based on 5 Co(n,

y)6°Co reaction or Ag-Co technique (11)

+In series of spectra 51DB through 57DB

SP53DB IRL=~5 1 INCH

LETHARGY
()

$ 0 gt a0 0y

0.25
0.50
0.75
1,00
1.25
1.50
1,75
2.00
2,25
2,50
2,75
3.00
3,25
3,50
3,75
4,00
5,00
6.73
8.00
9.00
9.75
11.50
14'00
16,50
25.33

ONE LETHARGY INTERVAL ® 0.25U

LOWER ENERGY
LIMIT (MEV)

7,79 004000
6,07000+000
4,72000+000
3,680004000
2,87000+000
2,23000+000
1,74U004000
1,35000+000
1,050004000
8,21000-00%
6,39000-001
4,98000-0014
3,88000-001
3,02000-001
2,35000-004
1,83000-00%
6,74000-002
1,17000-002
3,36000-003
1,23000-003
5,83000~004
1,01000~004
8,32000-006
6,83000-007
1.00000-030

IN§IDE 2D8

FLUX FRACTION NORMAL 1ZED FLUX

137

' PER GRBUP v+ PER LETHARGY
' i ' INTERVAL
LR BE IR R N BN N B K N RN I B O BN B AN B SN BERCIUEE Y N BN B AN B BN A )
[} 2.256'003 . 31219460000
' 7,018-003 ' 1,00284+001
. 1.279=-002 . 17812974001
' 1.465-002 ,  2,09887+001
' 2,090-002 ' 21996274001
. 3,510-002 4,989364004
[} 3.375-002 . ‘20‘9560001
. 3,690-002 . 8,18332+001
: 3.833.002 , 57437134001
. 4,138-002 ,  5l99627.001
. 5-060'002 . 7.23’970001
' 4,317-002 ' 6;165680001
. 4,525.002 ' 6,43805+001
' 3,389-002 ' 42815920001
' 2|733'°°2 ] 3'5’511’001
: 1,016-001 , 37626714001
. 9.229=002 " 1187891’001
. 5,264-~002 . 4,80397+001
. 3,233-002 . 17146764001
. 1.728-002 ' 87249344000
. 3.996-00¢2 [ 7]31212’000
. 6,836-002 ' 91761424000
. 5.397-002 ' 7,69623+000

LAl Al Rl Balalal

1.0004000
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Reactor Description

Name:

Industrial Reactor Laboratories,

Inc,

Type:

Pool, research

Power Level:

Coolant:_ rLight water

Location:

ainsboro, New Jersey

4.84 MWt

Moderator: Light water

Spectrum Facility Description

Simulated vessel wall experiment; location two inches inside

vessel; steel
Spectrum Code
Code:  2DB_ Calculation: BNW 29,32
~Neutron Flux* Spectrum-Average
Lower Energy 2 -1 Cross-Section
Limit n/cm”.sec - b
g, m
>1 MeV 0.58 x 1Qt1 _97.3
20.5 MeV 1,04 _ (7,3914) 53.9
>0.1 MeV 1,79 31.3
hermal, 49°C 0.077 =
* o4 o4
Fast flux5 ased on Fe(n,p) Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 51DB through 57DB

SP54LB IRL-5 2 INCH INSIDE 2D8B

LETHARGY
v

0.25
0.50
0.75
1.00
1,25
1.50
1,75
2100
2.25
2,50
2.75
3,00
3,25
3,%0
3,75
4,00
5.00
6,75
8,00
9.00
9.78
11.50
14,00
16,50
25,33

LAWER ENERGY
LIMIT (MEV)

7.79-00+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,0%5000+000
8,21000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,35000-001
1,83000-001
6,74000-002
1,17000-002
3,36000-003
1,23000-003
5,83000-004
1,01000-004
8,32000-006
6,83000-007
1,00000-040

FLUX FRACTION
PER GROUP

1.,780~003
5.566-003
1.013'002
1,174.002
1 '73"002
2,952-002
5.431-002
3.797-002
4,393-002
5.‘17'002
5.806-00¢
5,010.002
5,241-002
3.915'002
3,022-002
1 .1’8'001
1,047-001
5.799'002
; 0670'002
’l 1587"'002
2.867+002
6.131=-002
4,553-002
N 4’9'002

negegr@=—=w

1,000+000

ONE LETHARGY INTERVAL » 0,25y

139

NORMAL[ZED FLUX
PER LETHARGY
INTERVAL

'!'.':'Q'.Qll'."l.
3,;13386+000
9,80676+000
1,76965+004

2,07262+004
' 33;063694+001
8:14312+001
5,40449+004
5,94298+001
6,640724004
7,848844001
9.,5%50083+004
1,02366+002
B,824014+001
9,19370+001
6156080‘001
5,311354+001
5,09666+001
2762761+001

27042984004

1,69264+001

91342674000

71187694000

1507948+0014
8,00499+000
1122417+000

B @ e B W w w B P 4 W e W W T meo@s @ e WP o % w s ow oW w0
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Reactor Description

Name: Industrial Reactor Laboratories, Inc,
Power Level: 4,84 MWt

Typre:_pgol, research

Coolant:_ Light water

Location:Blgjgghgzg. New_Jersey

Moderator: Light water

Spectrum Facility Description

ate

essel wal

vessel: steel.
Spectrum Code

experiment:

location four inches

Code: 2DB Calculation:_ _ BNw 29,33

Lover Enorsy Newtrom YIoxs | Spectrun Kversged

Limit n/cm” . sec 'z, mb
>1 MeV 0.27 x 1012 82.9

>0.5 MeV 0,57 (3.991%) 38.5

>0.1 MeV 1.14 19.4
Thermal, 49°C 0,035 -
*Fast flux_hased on Fe(n,p) 4Mn reaction (8); Thermal flux

based on ° Co(n,7)6°Co reaction or Ag-Co technique (11)

+In series of spectra 51DB through 57DB

SP 55DB IRL-5 4 |NCH INSIDE 20B

LETHARGY
(v

0.25
0.50
0.7%
1.00
1,25
1,50
1.75
2,00
2,28
2.50
2.75
3.00
3.25
3,50
3,75
4.00
5.00
6,75
8,00
9.00
9.75
11,50
14,00
16,50

25,33

ONE LETHARGY INTERVAL » 0,25y

LOWER ENERGY
LIMIT (MEV)

f etV e st gy

7,79000+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,21000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,35000-001
1,83000-001
6,74000-002
1,17000-002
3,36000-003
1,23000-003
5,83000-004
1,01000-004
8,32000-006
6.83000-007
1,00000-010

* e e e e e W W e B e W T e e e W e e e e ww e 6 e ww o

FLUX FRACTI@N

PER GROUP

1.025-003
3,224-003
5.878-003
6,972<003
1.076-002
10895'002
2.179~-002
2,598-002
3.218~002
4,184-002
5.294-002
6,308-002
5,541-002
.5,854-002
4, 477'002
3.542-002
1.,434-001
1,238-001
6.,523-002
5,307-002
1,419-002
2.060-002
3.494-002
1.698-002

1.000+000

141

» NORMALJIZED FLUX

Voot geoeppere ety

@ e * e e m e e e e s e W e ® e % ®e e ® aw

PER LETHARGY

INTERVAL

2,98680+000
9,40757+000
17701194004
2,03921+0014
3,18032+001
5,46734+004
6,39412+0014
7, 4%218+001
9:32093+001
1,23723+002
1,52626+002
1841934002
1761622+002
1,69991+002
1,29934+002
17031158+002
17;04521+002
5,14591+001
3,80806+001
3,844524001¢
1738388+001
8,55391+000
17444724001
1,01654+004
1740012+000
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Reactor Description

Name:_ Industrial Reactor lLaboratories, Inc.

Type:__Pool, research
Coolant:yjight water
Location:plaipsboro, New Jersey

Power Level: 4,84 MWt
Moderator: [jght water

Spectrum Facility Description

xessel wall; steel

Spectrum Code

Code: 2DR Calculation:__pNy 30,33
Lower Energy eUtrg" Ef* sbg::;:f;:ziizﬁed
Limit n/cm” - sec -
g, mb
>1 MeV 0.12 x 101 _69.7
>0.5 MeVv 0.31 (1.912%) _28.1
>0.1 MeV 0,68 12.6
hermal, 49°C =
)
Fast flux5 ased on Fe(n,p) 4un reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 51DB through 57DB

SP56LB IRL«% 6 INCH INSIDE 2DB

NBRMALIZED FLUX
PER | ETHARGY
INTERVAL

LETHARGY , LOGWER ENERGY , FLLX FRACTI®ON
N o LIMIT (MEV) ' PER GROUP
L} L]
0-000-0.0.10loiool'loogo'ooooooogo':’oll"ﬁi
0,25 ' 7.79400+000 5.612-004
0 050 ] 6!07000‘000 [) 107‘6'003
0.75 ' 4,72000+000 3.214-003
1.00 ' 3.68000‘000 " 30856'003
1.25 , 2,870004000 . 6.207-003
1.50 ' 2,23000+000 1,122-002
1,75 ' 1,740004000 1.399-002
2!00 ' 1035000‘000 ' 10752'002
2.25% ' 1.050004000 , 2,392-002
2,50, 8,21000-001 3,468-002
2,75 . 6,39000-001 , 4,330-002
3,00 ' 4,98U00-001 , 5,745-002
3,25 . 3,88000-001 , $.106-002
3.50 . 3,02000-001 , 5.505-002
3,7% , 2,35000-001 4,246.002
4000 ] 1!83000'001 ] 30095'002
5,00 ' 6,74000-002 , 1.528-001
6,78 ' 1,17000-002 , 1,418-004
8.00 ' 3,36000-003 , 7.399-002
9000 ' 1'23000'003 [ 70581'002
9,78 ' 5,83000-004 , 1.849-002
11,50 . 1,01000-004 2.917-002
14,00 ' 8,32000-006 5,83%.002
16,50 ' 6,83000-007 , 4,13%-002
25,33 ' 1,00000-080 , 1,099=-002
SeogeegTe="eg
1,0004000

ONE LETHARGY INTERYAL # 0.25y

143

27900344000
97031124000
1,649454001
1799994+001
31222664001
5.,740884001
7;278576001
8,94008+001
1;22879¢002
2,230174002
2,97432+002
27640834002
2,83%91+002
2,184844002
1799721+002
1;974300002
17045614002
77655164001
9:737344004
3319607¢001
27148124001
37016734001
2,13%26+004
17606124000
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Reactor Description

Name: Industrial Reactor laboratories, Inc.
Type: pool, research Power Level:

Coolant: Jight water
Location:plainsboro, New Jersey
Spectrum Facility Description
Simulated vessel wall experiment:; location seven inches inside
xessel; steel.
Spectrum Code
Code: 2DB Calculation: RNy 30,32

4,84 MWt
Moderator: Light water

Neutron FIux¥ —Spectrum-Averaged
Lower Energy 2, -1 Cross-Section
Limit n/cm”/see =
a; mb
>1 MeV 0,084 x 1082 63.9
>0.5 MeV 0,22 (1.1744) 24.1
>0.1 MeV 0,53 10,1
hermal, 49°C 0,035 -
*
Fast flux5 ased on 57"‘F‘e(n,p)54lﬂn reaction (8); Thermal flux
based on Co(n,y) Co reaction or Ag-Co technique (11)

+In series of spectra 51DB through 57DB

SP57LH

LETHARGY ,
)

0.25
0,50

o
~
At ]

O NV O VI VO
O VO MO o vio

5.00
8,00

- wm e e W e e e e e e ® e e W e ® & e e e e e® » e e

ONE LETHARGY INTERVAL = 0,25y

IRLe«S 7 INCH

LOWER ENERGY
LIMIT (MEV)

et e e gt oo

7,79 004000
6,07000+000
‘.720000000
3.68000+000
2,87000+000
2:23500+000
1,74000+000
1435000+000
1,05000+000
8,21000-001
6,39000-001
4,98000-0014

© 3,88000-001

3,02000-001
2,35000-001
1,83000-001
6,74000-002
1,17000-002
3,36000-003
1.,23000-093
5,83000-004
1.01000-004
8,32000-006
6,83000-007
1,00000-030

INSIDE 2Dp8

FLUX FRACTI®ON

PER GROUP

3.543-004
1.095-003
20051'003
20526'00;
‘0182'003
7:467~003
"9,722-003
1.2634~002
1.810-002
2:767-002
3.309'002
4,666-002
4,155-002
4,532-002
3,505-002
2.5%0-002
1.,427-001
1,450-001
7.681"002
,993-002
+509-002
4 .303'002
7,628-002
5.779=-002
2.543-002
cenecumgerey

1,000+4000

145

- . e e e W e e e ® e e ® e ®ee @ ® ® w % a® e® e ® ae

NORMALIZED FLUX
PER LETHARGY

INTERVAL

2180301+000
866998+000
17610684001
2.00‘92‘001
3;32350+00%
5846664004
7,74126+001
9181750+004
1,42263+002
27222324002
2,60875+002
3,69742+002
3,28881+002
37873364002
21760874002
2,014814002
21822624002
11639984002
1776805+002
61639344001
5;413130001
61036814001
4756699+001
5:69009+000
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Reactor Description
Name:

Industrial Reactor lLaboratories, Inc.

Typre:_pogl, research Power Level:_ 4,84 MWt
Coolant: Light water Moderator:_ Light water
Location: plainsboro, New Jersey

Spectrum Facility Description
Simulated vessel wall experiment; accelerated irradiation-rate

surveillance location; steel and water.

Spectrum Code

Code: PIMG Calculation:__ Westinghouse 80,332
Neutron Flux* Spectrum-Averaged
Low:imf:ergy n/cmz-sec"l Cros§:8$§tion
>1 MeV 2.45 x 1002 159.7
>0.5 MeVv 3.17 (43.439+ 123.7
>0.1 MeV 4,19 93.6
Thermal, 49°C 10.03 x 1002 -
*Fast flux_hased on 54Fe(n,p)glun reaction (8); Thermal flux
based on Co(n,7)6°Co reaction or Ag-Co technique (11)

+In series of spectra 51PM through S7PM

SP54PM IRL«5 ACCEL SVURY PiMG

LETHARGY
(V)

NOONUY NO NUVINO WU NO
Vo O WUNOo 1o 1o 1O 1o o

LEWER ENERGY
LIMIT (MEV)

[ I NI A O B BN BN BN B A A

7,7900+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+000
1,05000+000
8,21000-001
6,39000-00%
4,98000-001
3,.88000-004
3,02000-001
2,35000-001
1,83000-001
6,74000-002
1,17000-002
3.36V00-003
1,23000-003
5.83000~-004
1001“00'00‘
8,32000-006
6,83000-007
1,00000-0340

FLUX FRACTI®ON
FER GReUP

oo-"i-v-tt'---cv

1001'003
7,675-003
1.491-002
1.535-002
10767'002
212‘&'002
2.197-002
1.,819-002
1,494-002
1,444.002
1-557'002
1.237-002
4.200-002
1.246-002
8,555-003
8,718-003
2.677-002
3,240-002
2.033~002
1.660-002
1.204-002
20915'002
4,093-002
3,825-002
5|633'°°1

ONE LETHARGY INTERYAL ® 0,25y

1,0004000

147

NGRMALIZED FLUX
PER LETMARGY

INTERVAL

4,35611+000
1;115204001
27149204001
2,235314001
2,87661+001
31219804001
37209324001
2598964001
27150454004
271273414001
2,25256+001
17799414001
11743464001
17803204001
17236374001
17263634001
97715084000
6,70837+000
5,90602+000
5,08979+000
5,84607+000
6,02863+000
5,943624000
5,546804000
2,31292+001
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Reactor Description

Name:_ 1pndystrial Reactor Laboratories, Inc,
Type:_pgol, research Power Level: 4,6 84MWt
Coolant:_ldghi_ﬂgigg Moderator:_Jight water

Location: p1ainshoro, New Jersey
Spectrum Facility Description

H ssel wa surveillance
Jdocation; steel and water,
Spectrum Code

Code: __ piug Calculation:_  yegtinghouse 30,33
Neutron Flux* Spectrum-Averaged
Lower Energy - _
Limit n/cmz-sec 1 Cross-Section
o2 mb
>1 MeV 1,23 x 1002 128.8
20.5 Mev 1.79 (23,262+) 88,4
>0.1 MeV 2,69 58,9
hermal 49°C 25 =
. T ST

*Fast flux_hased on Fe(n,p) 4Mn reaction (8); Thermal flux
based on ° Co(n,-y)6°Co reaction or Ag-Co technique (11)
4+In series of spectra 51PM through 57PM

SP52PM [RL=85 V WALL SURV P{MG

LETHARGY , LGWER ENERGY FLUX FRACTIGN , NORMALJZED FLUX

(U o LIMIT (MEV) ' PER GROUP + PER LETHARGY
, . . +  INTERVAL
LU RN R T A B B R B B B B O I A I I T T I O I I I I I B I B B I R B R B I B B B A ]
0.25 ' 7,79 004000 ., 3,106-003 ' 4711140+000
0.50 ' 6,07000+000 7.876-003 ' 1,04357+004
0.75 ' 4,72000+000 , 1.,591-002 ' 2,09044+001
1,00 ' 3,680004000 |, 1,634-002 ' 2,17000+00%
1.25 ' 2,87000+000 . 1.984-002 ' 2:638790001
1.50 ' 2,23000+000 . 2,849-002 ' 3:73298+004
1.75 ' 1,74000+000 . 3.576-002 ' 47763714003
2:.00 ] 1,35000+000 ] 3,084~-002 ] 3.97308’001
2,25 ' 1,05000+000 , 2.442-002 ' 3121283+004
2,50 ' 8+23000-001 , 2,725-002 ' 3,66190+00%
2,75 ' 6,39000-001 ., 3.240-002 ' 4,27356+0014
3,00 ' 4,98000-001 , 3,077-002 ' 4;000&90001
3,25 ' 3,88000-001 2,704-002 ' 3,58155+004
3,50 ' 3,02000-00% , 2,977-002 ' 3;927310001
3,75 ' 2,35000-~001 2,203-002 ' 2,9030640014
4,00 ' 1,83000-001 . 2.000-002 ' 2,643964001
5,00 ' 6,74000-002 , 6,502-002 ' 2,15169+004
6,75 ' 1,17000-002 , 7,566-002 ' 174282840014
8.00 ' 3+36000-003 , 4,269-002 ' 1,13116+00%
9.00 ' 1,23000-003 3.,487-002 ' 1;146930001
9,75 ' 5,83000-004 , 2,424-002 ' 1,07307+001
11,50 , 1,01000-004 . 5,722-002 , 1;07905+004
14,00 ' 8,32000-006 , 7.569-002 ' 1,00229+00¢
16,50 ' 6,83000-007 6,166-002 ' 87153414000
25,33 , 1,00000-0%0 , 1.914-00% 77165894000
oegegrgeney
1.000000

ONE LETHARGY INTERVAL '8 0.25y
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Reactor Description
Name:
Type:_ Pool, research
Coolant:_ Light water
Location: plainsboro, New Jersey

Industrial Reactor Laboratories, Inc.
Power Level:

4,84 MWt
Moderator:_ Light water

Spectrum Facility Description

Simulated vessel wall experiment; location one inch inside
yessel; steel,
Spectrum Code

Code: P1MG Calculation:__Westinghouse 29, 32
Lower Energy ‘Néutrgn Flgg* S?gctruT;sziaged
Limit n/cm” -sec rosg-section
s mb
>1 MeV 0.84 x 10} 104.2
>0.5 MeV 1.45 (17.62¢) 60.6
>0.1 MeV 2.44 35.9
hermal, 49°C 0.202 =

*
Fast flux_hased on 54f‘e(n,p)54un reaction (8); Thermal flux

based on ° Co(n,y)GOCo reaction or Ag-Co technique (11)
+In series of spectra 51PM through 57PM

SP53PM [RLe5 1 INCH INSIDE PiMG

LETHARGY , LOWER ENERGY ., FLUX FRACTION , NGRMALJZED FLUX
V) + LIMIT (MEV) ' PER GROUP + PER LETHARGY
' : i +  INTERVAL
LR R S S B I BN BB BN B B A U B Y BN B RE S o.o'-o0'00..-.0.0:..00|o'0|0|||
0.25 , '7,79v004000 . 2,197-008" ', 37703514000
0.50 N 6,07000+000 ' 5.625-003 ' 9,49236+000
0.75 ,  4,720004000 1,201-002 ,  2;00983+001
1.00 ' 3,68000+000 1.,246-002 ' 2,107684001
1.25 ' 2,87000+000 , 1.619+002 ' 21741310001
1.%0 . 2,23000+000 , 2,608-002 ' 4.35089+0014
1.75 ' 1,74000.000 , 4,045.002 ' 6,863794001
2.00 ' 1,35000+000 , 3,5%99-002 ' 5,903544001
2.25 . 1,05000+000 , 2,803.002 ' 4,89603+001
2.50 . 8,21000-001 , 3.556-002 ' 67084204001
2,75 ' 6,39000-001 , 4,624-002 ' 7,76709+001
3.00 ' 4,98000-00% , 4,947.002 ' 8,35415.001
3.25 . J,88000-001 , 4,094-002 ' 6,90477+004
3.50 ' 3,02000-001 , 4,711-002 ' 7,9151%+001
3.75 . 2,35000-001 3.608-002 ' 6,054704+001
5.00 . 6,74000-002 , 1.,029-00% ' 4,33855+001
6.75 ' 1,17000-002 , 1,106-00% ' 2,845790+001
8.00 ' 3,36000-003 , 4,958-002 ' 1,67295+001
9.00 ' 1,23000-003 , 4,106-002 ' 1,71989+001
9.75 ' 5,83000-004 , 2,569-002 ' 1,44875+001
11.50 ' 1,01000-004¢ ., 5.,807-002 ' 1,394%84001
14.00 , 8,32000-006 . 6,953-002 1,17249+001
16.50 ' 6,83000-007 . 3,539-002 ' 5,95943+000
25,33 ' 1,00000~-030 4,324-002 ' 2,06195+000
meoegeasmgeanae
4,000+000

ONE LETHARGY INTERVAL = 0.25y
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Reactor Description

Name: ndustrial Reactor Laborato. —

Type:__ Pool, research Power Level:__g_gg_un;______
Coolant:_ pight water Moderator:_ Jight water
Location: plajnsboro, New Jersey

Spectrum Facility Description
Simulated vessel wall experiment: location four inches ipmside
xessel: steel
Spectrum Code
Code: P1MG Calculation:_ yestinghouge 39,33

Weutron Flux* Spectrum~Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” - sec =
g, mb
>1 Mev 0,36 x 101 61.1
20.5 MeVv 0.82 (9.314) 27.0
>0.1 MeV 1.77 12,5
hermal, 49 °C 0.035 -

*Fast flux_hased ogislfe(n.p) Mn reaction (8); Thermal flux
based on ° Co(n,y)GOCo reaction or Ag-Co technique (11)
+In series of spectra 51PM through 57PM

SP55PM IRL=5 4 INCH INSIDE PiMG

LETHARGY , LOWER ENERGY , FLUX FRACTION , NORMALJZED FLUX

(V) « bIMIT (MEV) ' PER GROYP + PER LETHARGY

' ' . ' INTERVAL
.l.oon'l'.'.'ulu."l’0'0"!0'0.!’0‘l"l"'l..o'lQl:..o..vll.v."
0.25 ' 7.79000+000 6.508-004 ' 27940234000
0.50 ' 6,07000+000 . 1.680~003 ' 7.:59%61+000
0.75 ' 4,72000+000 |, 4,037-003 ' 1;&10490001
1.00 ' 3,68000+000 , 4,308-003 ' 1,95285+004
1.25 . 2,87000+000 . 6,272-003 ' 2,84620+00¢
1.50 ' 2,23000+000 1.269~002 ' 5,67459+004
1.75 ' 1,74000+000 , 2.934~002 ' 1,33425+002
2.00 ' 1,35000+000 2,664-002 ' 17184494002
2,2% ' 1,0%000+4000 , 2,186-002 ' 9,811689+004
2.50 R 8,21000-001 3,403~002 ' 1;560330002
2475 ' 6,39000-001 5,0134-002 ' 2,255644002
3.00 . 4,98000-004 , 6,400-002 . 2,89624+002
3.25 . 3,88000-004 5.364-002 ' 2,42472+002
3,50 ' 3,02000-004 6,278-002 . 2,826474+002
3,75 ' 2,3%000-004 5.190-002 . 2,33430+002
4,00 N 1,83000-001 , 4,142-002 ' 1,868494+002
5.00 ' 6,74000-002 , 1.456-00% ' 17644844002
6,78 ' 1,17000-002 , 1,513-00% ' 9,75080+004
8,00 ' 3,36000-003 , 5.170~002 ' 4,67543+004
9.00 ' 1,23000-003 , 4,148-002 ' 4,6%9722+004
9.75% ' 5,83000-004 , 2,340-002 ' 3153590‘001
11.50 ] 1!01000‘00‘ . 4.717'002 ' 3'03539‘001
14,00 ' 8,32000-006 , 4,886-002 ' 2,208104004
16,50 ' 6,83000~007 ., 1.429-002 ' 6.485079+000
25,33 ' 1,00090-040 , 1,079-002 ' 1,37820+000
LA E A B LA A A 4
1,000+000

ONE LETHARGY INTERVAL ® 0,25y
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Reactor Description

Name:

Type:_Pool, research

Coolant:_1ight water
Location: plainsboro, New Jersey
Spectrum Facility Description

Industrial Reactor laboratories, Inc.
Power Level:_ 4,84 MWt
Moderator: JLight water

Simulated vessel wall experiment; location seven
vessel; steel

he

Spectrum Code

Code: PIMG Calculation:__Westinghouse 29,33
Neutron Flux* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm”-sec =

g, mb
>1 MeV 0,098 x 1001 54.9
>0,5 MeV 0.35 (3.911) 15.3

>0.1 MeV 0.87 6.2
hermal, 49°C 0.035 -

*Fast flux_hased on 54Fe(n.p)54Mn reaction (8); Thermal flux
Co(n,y)GOCo reaction or Ag-Co technique (11)
4In series of spectra 51PM through 57PM

based on

SP57PM IRL-% 7 INCH INSIDE PIMG

LETHARGY
(v

0,25
0.%0
0.75
1.00
1.25
1.50
1.75%
2.00
2,25
2'50
2,78
3,00
3,25
3,50
3.7%
4.00
5.00
6,75
8.00
9.00
9.7%
11.50
14,00
16,50
25,33

- e e ® @ e ®E® W e YR T @ W@ ® & W W W W W™ Wi ® W e W® o ®

. LAWER ENERGY

LIMIT (MEV)

[ DU RN BN U RE RN BN B Y B Y

7,79 004000
6,07000+000
4,72000+4000
3,68000+000
2,87000+0900
2,23000+000
1,74000+000
1.,35000+000
1,05000+0900
6,21000-001
6,39000-004
4,98000-001
3,88000-001
3,02v00-001
2,3%000-0014
1,83000-001
6,74000-002
1,17000-002
3,36000-003
1,23000-003
5,83000-004
1,03000-004
8,32000-006
6,83000-007
1,00000-040

FLUX FRACTIGN
PER GROUP
Yoo tepr a0 eyt
2.348-004
63153-00‘
1,634-003
1,721-003
2,700-003
6,460-003
2,000-002
1.784-002
1.,602-002
2,836-002
4,190-002
8,935-002
5.019-002
5.945-002
8,119-002
‘0036'002
;0‘22'001
10557'001
6,0%2~-002
4.581-002
2,746-002
5,765-002
6,337-002
3.027-002
1,0898-002

Segegmg=ney

1.000+000

ONE LETHARGY INTERYAL s 0,23y
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+ NORMALIZED FLUX
PER LETHARGY
INTERVAL

'."':'lllll"'l."
27417664000
6,340944000
1,67039+0031
1,77806+001
2179263+001
6,582594001
2;072,7‘002
1,806864+002
1,638634002
2,963644002
4,29821+002
6,120544002
5,170044002
6,099424002
5,246894002
4,14922+002
3,65989+002
2,28678+002
17247134002
1717197+002
9,457324004
B,454994004
6,52600+004
3,11267+00%
5,52568+000
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Reactor Description

Name: Carolinas-Virginia Tube Reactor
Type: Power, pressure tube Power Level: 56 MWt
Coolant: Heavy water Moderator: Heavy water

Location: Parr, South Carolina

Spectrum Facility Description

Position 10-L; unfueled pressure tube location in heavy water

coolant; steel and heavy water,

Spectrum Code

Code:  2DXY Calculation:__ BNW 21,13
Neutron Flux# Spectrum-Averaged
Lower Emnergy 2 -1 Cross-Section
Limit n/cm” . sec -
[+ 8] mb
>1 MeV 311 x 12 _116.7
>0.5 Mev 4.43 81.8
>0.1 MeV 7.48 48.5
Thermal, 49 °C 6.82 x 1002 -

*Fast flux_hased on 5‘fe(n,p)szin reaction (8); Thermal flux
based on 9 Co(nkr)GOCo reaction or Ag-Co technique (11)

Fluxes calculate

SP1 CVTR 10s},

LETHARGY
(u)

[ R EENNNN]

0,29
0,50
0.,7%
1,00
1,25
1,50
3,75
2,00
2,25
2,50
2,78
3,00
3,25
3,50
3.7%
4,00
5,00
9,00
13,00
17,00
25,33

LOWER ENERGY
LIMIT (MEV)

7,790004000
6,07000%000
4,72000¢000
3,680004000
2,87000+000
2,23000%000
1,74000+000
1,35000¢000
1,090004000
8,24000=00¢
8,39000=00¢
4,98000=001%
3,88000+00%
3,02000%00%
2,35000=001
1,83000=001
6,74000=002
4,23000=003
2,26000=005
4,14000=007
1,00000=010

(AN N NN N]

@ 53.2 Mwt

FLLX FRACTIGN
FER GREUP

7,376#003
2,168=004
3,997=004
9,663=004
1,00%+003
1,420-003
1.289‘003
1,403003
1,010.003
8,675=004
102‘5‘003
9.594-004
8,499=004
1,060-003
9,067=004
1,287+003
4,9850003
3,7%2=002
4,689=002
5,913=002
8,372=001

Petomarscay

1,000e000

ENE LETHARGY INTERVAL 3 0,25V

159

N@RMAL]ZED FLUX
PER LETHARGY
INTERVAL

Set godepetontetane
2,89123¢000
8,39763+000
1,5145140014
2,168634001
3,839664001%
5,36363400%
4,95300e00¢
4,14297¢002
3,8290040014
3,36069¢008
4,73859¢001
3:667774001
3,24567+008
4,147554001¢
3,445144004
4,90457¢001
4,757254001
8,932414001
1,118313+002
1,408934002
9,58097¢002
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Reactor Description

Name: eav ater mponents Tes eactor

Type: Test Power Level: 45 MWt
Coolant:lmm&x_ﬂgier Moderator: feayy water
Location: Savapnnah River Laboratories, Aiken, S, Carolina

Spectrum Facility Description

water

Spectrum Code
Code: prquamgs

Calculation:

BNW 13,13

e B Rl B
Limit n/cm“.sec 8
8] mb
>1 MeV 3.34 x 1012 ;§$4§
>0.5 MeV 4.73 88.1
>0.1 MeV 7.35 56 .7
hermal, 2392°C 1.90 x 1014 _

*
Fast flux_hased on 54Fe(n,p)sq‘Mn reaction (8); Thermal flux

based on 5

Flux calculated at 43 Mwt

SP22 HWCTR GRAY R®

LETHARGY , | OGWER ENERQY
(v v LIMIT (MEV)
LN B AR B AN B B AR B R B BN I
0.25 ' 7,.79000+000
0.50 ' 6,07000+000
0.75 ' 4,72000+000
1.00 ' 5,68000+000
1.25 ' 2,87000+000
1,50 ' 2,23000+000
1,75 , 1,740004000
2-00 ' 1.35000#000
2.25 , 1,05000+000
2.20 ' 8,21000-001
2,75 ' 6,39000-001%
3-00 [} 4|98000“001
3.25 (] 3188000’001
3.50 ' 3402000-001
3.75 . 2,35000-001
4,00 . 1,83000-001
5.00 . 6,74000-002
9,00 , 1,23000-003
13100 [y 2'26000’005
17,00 ' 4,14000-007
25,33 ' 1,00000-040

ONE {ETHARGY INTERVAL =

D

PER GROUP

[
1,714-004
4,690-004
8,216-004
1,063-003
1.,777-003
2,696-003
2,009.003
2'041'003
1,934-003
1.,048-003
2,3%6.003
1,729-003
1.628-003
20‘40'003
2,300~003
2,587-003
2,493-003
1,283-002
6,650~002
1,322-003
7.581-001

1,0004000

6.25y

161

FLUX FRACTIGN

Co(n,y)GOCo reaction or Ag-Co technique (11)

+ NGRMAL]ZED FLUX
. PER LETHARGY
v INTERVAL

L I S N B I R R A A N A B B A N A I N N B R R B I 'Y

3,37899+000
9,25758+000
176085%8+001
2,10279+00%
37519344001
5,26287+001
3798825+001
37961274001
37790074001
3,69852+001
4762968+004
37416454001
37241314004
4,79631+001
4.%51938+00%
5,09519+001
1722935+004
1.87796+001
8719417+001
1,62789+002
4,48286+002
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Reactor Description

Name:___ Brookhaven Graphite Reactor

Type: Research, pile Power Level: 20 MWt

Coolant: pir Moderator: gGraphjte

Location: prookhaven National Laboratory, Ipton, 1., 1. New York
Spectrum Facility Description

aluminum,
Spectrum Code

Code:__ 2 Ixy Calculation: BNW 12,13

Lover Energy | Nooogr Ty | SPCCCIRCIeTRESd

mit n/cm“. sec = mb
>1 MeV 3.10 x 1@? 69 7

>0.5 MeV 5,22 41 4

>0.1 MeV 9.74 29 o
Thermal, 49°C Q2 -
*Fast flux_hased on Fe(n,p) 4Mn reaction (8); Thermal flux

based on Co(n,y)GOCo reaction or Ag-Co technique (11)

SP8 BGR hwd4

LETHARGY , LOWER ENERGY , FLLX FRACTIGN , NEBRMALJZED FLUX
(u) o LIMIT (MEV) ' PER GREUP « PER LETHARGY
' [ ) ' INTERVAL
00000 000050800008 0000080200000 000000800 e00seP 00 g0000s000tetosngy
0.25 ' 7:,79000%000 , 9,811-008 ' 1,491864000
0,50 ' 6,07000%000 , 3,780%004 ' 5,753686+000
0075 1 $,720004000 1,077-003 1,62593+001
1,00 ' 3,68000¢000 , 1,475003 ' 2,250249001¢
1'25 N 2.87000.000 N 2.2‘4'003 ' 3.‘2792.001
1.50 ' 2,23000+000 4,417003 ' 6,64770+00%
1.75 ' 1,74000¢000 , 5,710003 ' 8,73904+0014
2,00 ' 1,35000%000 6,8062003 ' 1,01845+002
2,25 ' 1,05000%000 , 7:324-003 ' 1,07647+002
2,50 ' 8,24000~001% , 6,5250003 ' 14007158002
2,7% , 6,3900000% , 7,5032003 1,136894002
3,00 , 4,96000+001 , 6,4%54%003 9,830664001
3,25 ' 3,88000»004 , 7.5472003 ' 1,148194002
3,50 ' 3,02000.001 7,0752003 ' 1,072262002
3,78 ' 2,35000»001 , 5,6112003 ' 8,494384001
4.00 ' 1.83000.001 ' 6.‘65'003 ] 9.81’99&001
17,00 s 4,44000#007 3¢6492001 ' 1,066104002
25,33 ' 4,00000»010 , 5,586#003 ' 2,54683+002
L AS KRB X LN J
1,000000

ONE LETHARGY INTERVAL ®» g,28Y
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Reactor Description

Name:_ K-East

Type:_ Production

Power Level: Not available

Coolant: Light water

Location: Hanford, Washington

Moderator: Graphite

Spectrum Facility Description

Tailored spectrum facility; no thermal neutron shield; flux

SP39 GMWC, KE COLD N& SHIELEL

LETHARGY , LOWER ENERGY

{u) e RIMIT (MEV)
L}

P00 et agetooee
0, ' 7:,79000+000
0,50 ' 6,07000¢000
0,75 ‘ 4,72000+000
1000 '] 3'6§0°0‘000
1,25 ‘ 2,87000+000
1,50 ' 2,23000¢000
1,78 ' 4,74000%000
2,00 ' 1,35000+000
2,25 ' 4,05000¢000
2,50 ¢ 8,21000°00¢%
2,7% ' 6,39000~003%
3,00 ‘ 4,98000+00%
3,2% ' 3,88000°001
3450 ' 3,02000=00%
3,7% ‘ 2435000004
4.00 ' 1'83000'001
5,00 ' 6,74000=002
6,75 . 1,47000#002
8,00 . 3,36000=003
9.00 ' 1,23000-003
9,79 ' 5,83000=004

11,50 ' 1,01000004

14,00 ' 8,320002006

16,50 ' 6,830009007

25,33 , 4,00000%030

@NE LETHARGY INTERVAL ® 0,25V

FLLX FRACTIGA

FER GREUP

1.’24'00‘
5,743=004
1,864+003
1lag3.0Q3
2,857.003
6,3%7=003
7,339=003
8,6080003
8|8129003
8,3872003
9,577003
8,2444003
8,2129003
8,5952003
6,6362003
7,040+003
2,48%0002
3'8,2.002
2,726+002
2,923=002
1,735.002
4,7100002
7,031.002
7.3‘0.002
5,80%2001
(XA X XA A A XX

1,000¢000
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ratio Thermal (49°C): Fast >0.5 MeV = 9:1
Spectrum Code
Code:  DTF-1IV Calculation:; BNW 28, 34
~Neutron Flux® — Spectrum-Averaged
Lower Energy 2 -1 Cross-~-Section
Limit n/cm”.sec =
g, mb
>1 MeV - 77,2
0.5 MeV - 46,3
>0.1 MeV - 30.5
Thermal, 49 C - =
*Fast flux5 ased on E‘l‘l?e(n,p)sfun reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

s+ NORMALJIZED FPLUX
PER LETHARGY
INTERVAL
Pelregogeqartgtann
1,59899¢000
6,032694000
1,97310+001
1,99329+001
34012144001
6,60285+0014
7:75418¢001
8,88852+001
9,18833+004
8,93342+001
1,00444+002
8,665634001
8,621654001
8,98871+001
6,93277+001
7,348454004
6,50956+00%
5'79‘79‘001
5,72633+001
6,87282+001
6,091724004

7,04035+004
7,380254001
7,693994004
1,723584002
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Reactor Description

Name: K-East
Type:__ production
Coolant:_jionht water
Location: Hanford, Washington

Spectrum Facility Description

Power Level:

Moderator:

Not available

Graphite

Tailored spectrum facility;

"intermediate"

thermal neutron

shield: flux ratio Thermal (49°C): Fast >0.5 MeV = 5:1

Spectrum Code

Code: DTF=1V Calculation: BNW 3%
Neutron Flux* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” -sec =
O mb
>1 MeV - 77.2
>0.5 MeV - 46,3
>0.1 MeVv - 30.5
hermal, 49°C - -

*
Fast flux_hased on 54Fe(n,p)54Mn reaction (8); Thermal flux
Co(n,y)6OCo reaction or Ag-Co technique (11)

based on

SP40 GMWC COBLD INTER, SHIELEL

LETHARGY
Uy

[ BN DS AN IR AN )

0,25
0,50
0,75
1.00
1,25
1,50
1,78
2,00
2,25
2.50
2,75
3,00
3,2%
3,50
3,78
4,00
5,00
6,75
8,00
9,00
9,75
11,50
14,00
16,50
25,33

LEWKER ENERGY
LIMIT (MEV)

R R R

7,79000%000
6,07000000
4,720004000
3,680004000
2,870004000
2,23000+000
1,74000+000
1,35000¢000
1,050004000
8,21000+004
6,39000=00%
4,980007004
3,88000=00%
3,02000+00%
2,35000°001
1,83000v001
6,74000%002
1,17000-002
3,36000e003
1,23000+003
5,83000004
1,01000004
8,32000006
6,830000007
1,00000#010

FLLX FRACTIGA
FERF GREUP

1l ot srotrearne
2,054004
7.,742-004
2,553=003
2,5%2»003
3,882=003
8,570003
9,853003
1,160=002
l1,188.002
1,1%1e002
1,251s002
1,111-002
1.1079002
1,15%«002
8,9469003
9,450e003
3,345002
5,220%"002
3,675e002
3,358=002
2|3‘00002
6,3492002
9.479.002
9,8881002
4,3482001

PeRoevemcoes

1,000e000

- m e e mee sE B e e e ® e e e e e e e " e e 5 e

ONE LETNARGY INTERVAL ® ,25Y

169

« NE@RMALIZED FLUX
PER LETHARGY
INTERVAL

I E NN EEN NN
1,59689%000
6,03269¢000
1,97310e001¢
1,99329+001
3,01214004%
6,602854001¢
7:75118001
8,888524001
9,188334001
8,933424001
1,00144+002
8,665634001
8,62165001
8,98871001
6,93277+001
7,.345454001
6,50956+001
5,794794001
5,72633e001
6,57282+001
6,091724001
7,040354001
7,38118+001
7,6688440014
9,57331001
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Reactor Description

Name: K-East
Type: Production Power Level: Not Available
Coolant:_Light water Moderator: Graphite

Location: Hanford, Washington

Spectrum Facility Description
Tailored spectrum facility, "full" thermal neutron shield;flux

ratio Thermal (49°C): Fast >0.5 Mev = 1.8:1
Spectrum Code
Code: DTF-IV Calculation: BNW 34
- FIux¥ | -
Lover Bnergy | Nourgr Tl | Seecrim e
Limit n/cm” - sec =
T mb
>1 MeV = 77.2
>0.5 MeV -~ 46.3
>0.1 MeV -~ 30.5
Thermal, 49C ~ " ~
%
Fast flux_bhased on Fe(n,p)54un reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag~Co technique (11)

SP41 GMWC COLD FULL SHIELL

LETHARGY , LOWER ENERGY , FLLX FRACTI6N , NGRMALJZED FLUX
(n o LIMIT (MEV) FER GREUP v PER LETHARGY
1 ' ’ INTERVAL
(I 2CIE B A A R I B B A B BN O B O B A AU BN N I B B B I I A B R I B B BN B RN B N IR N B N AV BN B Y ]
0,253 ' 7,79000¢000 ] 2.,847+004 ’ 1,59899+000
0,50 ' 6,07000+%000 , 1,073003 ’ 640326%9«000
0,78 . 4,72000¢000 , 3,529-003 ' 1,97310+001
1,00 . 3,68000¢000 , 3,537=003 ' 1,99329+001
1,2% ' 2,87000¢000 , 5,339«003 ' 3,012144001
1,50 ’ 2,23000+#000 , 1,1882002 ' 6,60285+001
1,78 . 1,74000%000 , 1,371=002 ’ 7,75148+001
2,00 ’ 1,35000+000 , 1,608=002 ’ 8,88852¢001
2,28 . 1,05000¢000 , 1,646e002 ' 9,18833«001¢
2,50 , 8,21000°00% , 1,567=002 ' 8,93342+¢001¢
2,75 ’ 6,39000=00¢ , 1,78%9002 ' 4,00144+002
3,00 , 4,98000=001 , 1,540°002 , 8,665634001
3,25 ' 3,88000r00¢ , 1,534+002 ' 8,62165+001
3,50 ' 3,0200000% 1,606=002 ' 8,98871+001
3,75 ' 2,35%000~002 , 1,240»002 ' 6,93277+0014
4,00 ’ 1,83000~00% 1,310-~002 ' 7,345454001
5,00 , 8,74000%002 , 4,6360002 6,50956¢004
6,75 , 1,17000=002 , 7,235«002 5,794794004
5.00 ] 3.36000-003 ' 5.094'002 ' 5.72633‘001
9.00 ’ 1,23000*003 , 4,710e002 ' 6,57282+001
9,78 ’ 5,83000°004 , 3,243¢002 ' 6,09172+00%
11.50 ’ 1.01000-004 ] 8.800‘002 ' 7.0‘035‘001
14,00 ' 8,32000=006 , 1,314«001 ' 7,38274+001
16.50 ' 6.83000-007 ] 1.369'001 ' 7.679690001
25,33 ' 1,00000=010 , 2,167+001 ’ 3,44305¢001
LA X L EJL 2 X2 J
1,000+000

ONE LETHWARGY INTERVAL ® 0,230V
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Reactor Description

Name:
Type:

-East

Production

Power Level:

Coolant: Light water

Moderator:

Location: Hanford, Washington

Not available

Graphite

Spectrum Facility Description

Tailored spectrum facility, 0.040-inch Cd shield; flux ratio

Thermal (49°C): Fast >0.5 MeV = 1.5:1.
Spectrum Code
Code: DTF-IV Calculation: BNW 28

Neutron Flux¥ Spectrum-Averaged
Lower Energy - _
Limit n/cmz-sec 1 Cross-Section
s mb
>1 MeV - 77.2
>0.5 MeV - 46.3
>0.1 MeV - 30.5
Thermal, 49°C - -
* 54 54
Fast flux5 ased on__ Fe(n,p) Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

SP42C KE COLD, CD

LETHARGY ,
(U

EEEEREEE
0,258
0.50
0,75
1,00
1,25
1,50
1,78
2,00
2,25
2,50
2,75
3,00
3,25
3450
3,75
4,00
5,00
6,75
8,00
9,00
9,75

11,50
14,00
16,50
25,33

E@NE LETHARGY INTERVAL = 0,25y

LEWER ENERGY
LIMIT (MEV)

se0 00t ag e

7:790004000
6,07000%000
4,72000+000
3,68000#%000
2,87000¢000
2,230004000
1,740004000
1,35000%000

1,05000%000-

8,21000°00¢
6,39000°001
4,98000"004%
3,88000"001
3,02000°004
2,35000"001%
1,83000°00¢
6,74000°002
1,17000%002
3,36000v003
1,23000%003
5,83000=004
1,04000°004
8,32000=0064
6,83000=007
1,00000°040

FLLX FRACTIEGN

PER GREUP

[ B A BB B BB B I AR ]

2.9549004
1.113'003
3,672#003
3,670=003
5,540«003
1,232-002
1.423'002
1,669=002
1.708'002
1.626'002
1.857'002
1.598'002
1,592=002
1,6¢6%002
1,286-002
1,359e002
4,810%002
7|507'°02
5,285e002
4.886-002
3,364e002
9,1300002
1.364'001
1,420-00¢
1.87‘.001

[T XY ERE RN )

1,0004000

173

« NORMALJZED FLUX

PER LETHARGY

INTERVAL

1ot aatsgstanestannn

1,598994000
6,03269+000
1,97310¢001
1,99329+001
3,01214«001
6,60285¢001
7:75118¢001
8,88852+001
9,18833+4001
8,93342¢001
1,00144002
8,66563¢001
8,62165+001
8,98871¢001
6,93277+001
7.34545¢001
6,509564001
5,794794001
5,72633+001
6,57282+001
6,09172+001
7,040354001
7,38302¢001
7,678314001
2,86R4740014
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Reactor Description

Name: K-East
Type: Production Power Level:Not Available
Coolant:_Light water Moderator:_Graphite
Location: Hanford, Washington
Spectrum Facility Description
. - 10 -
L£d; flux ratio Thermal (49°C): Fast >0.5 MeV = 0.5:1,
Spectrum Code
Code: DTE-1IV Calculation: BNW 3®
eutron Flux [ Spectrum-Averaged |
LO':i-f:ergy n/cm?. sec™1 CrosiIS:gtion
>1 MeV - 77.2
>0.5 MeV - 46,3
>0.1 MeV - 30,5
hermal, 49°C - -

*Fast flux_hased on lFe(n,p)s‘iun reaction (8); Thermal flux
based on 5 Co(n,y)eobo reaction or Ag-Co technique (11)

SP43CB KE CoLD, CDeR

LETHARGY
(U)

Vrasaaeee
0,
0,50
0.,7%
1,00
1,25
1,50
1,7%
2,00
2,25
2,50
2,7%
3,00
3.25
3,50
3,75
4,00
5,00
6,7%
8,00
9,00
9,75

11,50
14,00
16,50
25,33

LOWER ENERGY
LIMIT (MEV)

AN R RN RN

7,79000+000
6,07000¢000
4,72000%000
3,68000¢000
2487000¢000
2,23000¢000
1,74000¢000
1,35000¢000
1,05000+000
8,21000"004%
6,39000°001%
4,98000~0014
3,88000+001
3,02000°001
2,35000~001%
1,83000~00%
6,74000%002
1;1470002002
3,36000°003
1,23000003
5,83000°004
1,01000-004
8,32000°006
6,83000007
1400000°040

FLLX FRACTIOA

FEF GREUP

4,810-004
1,622=003
6.027'003
5,95692003
9,001=003
2,003=002
2,319+002
2,730.002
2,802«002
2.672'002
3,0%500002
2,624»002
2,611.002
2.724'002
2,104e002
2.219.002
7,810°002
1,1830001
7,812+002
6,679«002
4,157+002
9.257=002
8,387«002
3,607«002
1,023+«001

PeesveTveas

6NE LETHARGY INTERVAL = 0,25y

1,000+000

175

- e e wE R R e B R E® e e ® e ® " " ® ®om ®ww®

+ NORMALJZED FLUX

PER LETHARGY

INTERVAL

1,59498+4000
6,048364000
1,98421+001
1,99502+0014
2,998264004
6,57359+001
7,73811+001
8,90943+001
9,234084001
8,99485+001
41,00778+002
8,7169040014
8,664284001
9,00303«001
6.9‘665‘001
7,346514001
6,47468+001
5,592354001
5,18820¢001
5,50355+0014
4,61135¢001
4,39162+001%
2,78217+001
1,19478+001
9:59768+000
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Reactor Description

Name: K-East

Type: Production

Coolant: Light water
Location:HanfordI Washington
Spectrum Facility Description

Power level: Not available
Moderator: Graphite

Tailored spectrum facility: no the :

ratio Thermal (288°C): Fast »0.5 MeV = 10.9:1.
Spectrum Code
Code: DTF-1V Calculation: pNw 24
Neutron Flux¥* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” . sec =
Fof) mb
>1 MeV - 77,2
>0.5 MeV - 46,3
>0.1 MeV - 30.5
hermal, 288°¢ - -
* 54 54
Fast flux_hased on Fe(n,p) Mn reaction (8); Thermal flux

based on ° Co(n,y)GOCo reaction or Ag-Co technique (11)

SP39UH KE 550F 0 SWIELD

LETHARGY , LOWER ENERGY , FLLX FRACTIEN , NORMALJZED FLUX

(U , LIMIT (MEV) | PER CREUP , PER LETHARGY

! ' _ ’ INTERVAL
AN NN N N R N N N RN NN ]
0,25 ) 7,79000+000 , 1,089«004 ’ 1:54371¢000
0,50 ' 6,07000+000 , 4,2332004 ' 6,00689¢000
0.75 ’ ‘.72000.000 ¥ 1.404'003 ' 1.97689.001
1,00 ' 3,68000¢000 , 1,253+003 ' 1,83877«00¢
1,25 ' 2,87000¢000 , 2,148+003 ' 3,058744004
1,50 ' 2,23000+000 |, 4,960-003 ) 6,93970+001
1.75 ’ 1.74000‘000 s 5.374"003 s 7.66908‘001
2,00 ' 1,35000+000 , 6,218003 ’ 8,674854001
2,258 ' 1,05000+000 , 6,329-003 ' B8,91622+0014
2,50 ' 8,21000=00% , 5,57%-003 ' 8,0175440014
2,7% , 6,39000#00% 7,0892003 1,00145¢002
3,00 ' 4,98000+00% , 5,894«003 ' 8,37125+001¢
3.25 N 3.88000.001 . 9.460'003 1 1.3‘193.002
3.50 ’ 3.02000'001 [} 1.092'002 [ 1.5‘296‘002
3,75 ' 2,35000001 , 7,329=003 ' 1,034474002
4,00 ' 1,83000.001 , 9.317003 ' 1,31897+002
5,00 ' 4,740002002 , 3,072%002 ’ 1,089054002
6,75 , 1,17000-002 , 4,881.002 9,869584004
8,00 ' 3,36000=003 , 3,406=002 ' 9,66713¢001
9,00 ' 1,23000°003 , 3,249e002 ' 1,144564002
9,75 , 5,850000004 2,173.002 1,030534002
11.50 ¥ 1.01000.00‘ ¥ 5.983'002 1 1.20843.002
14.00 ' 8.32000.006 ' 8.7635002 ' 1.2‘290.002
16,50 , 6,83000%007 9,256002 1,310904002
25,33 ' 1,00000=010 , 5,083e001¢ ' 2,038534002
1,000+000

ONE LETHARGY INTERVAL ® 0,25y

177
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Reactor Description

Name: K-East
Type: Production Power Level: Not available
Coolant:_Light water Moderator: Graphite

Location: Hanford, Washington

Spectrum Facility Description

Tailored spectrum facility; 0.040-inch Cd shield:flux ratio
Thermal (288°C);: Fast >0.5 Mey = 1.4:1,

Spectrum Code

Code:

DTF-1V

Calculation:

BNW 28

Lower Energy

Neutiron Flux#

Spectrum-Averaged

Limit n/cmz-sec-l Cross-Section
: [+#] mb
>1 MeV - 77.2
>0.5 MeV - 46,3
>0.1 MeV - 30,5
Thermal, 288°C - -
* 54 54
Fast flux_based on Fe(n,p)  Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)
SP42UM KE 550F CD SWIELD
LETHARGY , LOWER ENERGY , FLLX FRACTIGON , NORMAL]ZED FLUX
(V) o RIMIT (MEV) ' PER EGREUP ¢« PER LETHARGY
' ' ' INTERVAL
ot erapger ot ottt gojoratrettoteantpoet oot gotogrgogostang
0, ' 7,79000%000 , 3,750e004 ' 2,89517+000
0,50 ' 6,07000%000 , 1,203«003 ' 8,55308+000
0.75 N ‘.72000‘000 ' 2.839.003 ] 2.00482‘001
1.00 ' 3,68000¢000 , 2,3%7-003 ' 1,681984001
1.,2% ' 2.87000¢000 , 3,878003 ' 2:770614001
1.50 ' 2:23000%000 , 8,900e003 ' 6,265%44001
1,78 ' 1,74000#000 , 9,8810003 ' 6,916034+0014
2,00 . 1,35000%000 , 1,121=002 ' 7:84876¢001
2,25 ' 1,05000¢000 , 1,144e002 ' 8,0846040014
2,50 ' 8,21000=004 , 1,009e002 N 71286954001
2,75 ' 6,39000°00¢% , 1,388e002 ' 9,83876+00¢
3,00 ' 4,98000°001 , 1,284.002 ' 9:14740¢004
3,29 ’ 3.88000'001 N 1.923.002 [ 1.36839.002
3.50 N 3|02°°0.001 " 1.963.002 [ 1.3916“002
3.7, 2,35000°001 , 1,292«002 , 9,15122¢001
4,00 ' 1,83000°001 , 1,6460002 ' 1,16867+002
5,00 ' 6,74000°002 , 5.426e002 ' 9:645784001
6,7% ' 1,17000=002 |, 8,621+002 ' 8,74%014004
8,00 , 3,36000°003 , 6,017=002 -, 8,56%844001
9.00 N 1.23000.003 ' 5.738.002 [} 1.01‘1,‘002
9.78 ' 5,83000=004 3,838e002 ' 91131284001
11,5%0 ’ 1.01000'00‘ " 1,0%7+001 s 1,07079s002
14,00 ' 8,32000°006 , 1,349=00¢ ' 1,10227+002
16,50 N 6.83000'007 [ 1,627e001 N 1,1%611¢002
25.33 N 1.00000'010 N 1.23‘.001 ] 2.‘817“001
PuPteovrePang®
1,0004000

6NE LETHARGY INTERVAL ® 0,25y
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Reactor Description

Name: organic Moderated Reactor Experiment.
Type: Power, experimental Power Level: 8 MWt

Coolant: organjic

Location:

Spectrum Facility Description

Moderator: Qrganic

(decommissioned)

JLocation in core center, mid plane: organic, steel, uranium,

Spectrum Code

Code: Program § Calculation:

BNW 12

~—Neutron FIux# Spectrum-Average
Lower Energy 2 -1 Cross-Section
Limit n/cm” . sec =
Oy mb
>1 MeV - 110.4
20.5 Mev (31.474) 64.0
>0.1 MeV - 49.3
herma 1 20'C - -
* 2 54 o4
Fast flux Based on Fe(n,p)  Mn reaction (8); Thermal flux
based on ° Co(n.y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 35, 36 and 35, 37

ONE LETHARGY INTERVAL = 0,25y

183

SP3% QMRE CORE CENTER
LETHARGY , LOWER ENERGY , FLUX FRACTION , NORMAL]2ED FLUX
) v LIMIT (MEV) . PER GRGUP + PER LETHARGY
' ' . ' INTERVAL
o-ooo-o.o..olnl-’oo.o.o.o.oooo00'pooog’.l!07"0|'?°loo~lclll""|
0.25 ' 7.79-00+000 , 1.837-003 ' Zi344004000
0050 v 6.070009000 0 50651'003 * 7.21867’000
0,75 ' 4,72000+000 , 1,3%9-002 . 1772158+001
1.00 ' 3,68000+000 ., 1,798-002 . 27,30170+001
1.25 ' 2,87000+000 2.,654.002 . 3;658350001
1,50 . 2,23000+000 , 4,112-002 ' 57194384001
1.7 , 1,74000.000 , 4,062-002 53218144001
2.00 . 1,38000+000 , 4,005-002 . 8,02918+001
2,25 ' 1,05000+000 , 3,749-002 ' 47753594001
2.50 ' 6,21000-001 , 3.141~002 ' 4,06869+001
2,75 . 6,39000-001 . 3.171-002 ' 47032874001
3,00 ' 4,98000-001 2,%16-002 ' 372158040018
3,25 ' 3,88000-001 , 2.766~002 ' 3,53172+001
3.50 ' 3,02000-001 2,368-002 ' 3,01116+001
3,75 . 2,35000-001 , 1,743-002 . 2,21451+001
4,00 ' 1,83000-001 , 1,853-002 ' 27360944001
5,00 ' 6,74000-002 |, 5.329-002 ' 12700200001
9,00 ' 1,23000-003 , 1.380-00% ' 17098564001
13.00 ' 2,26000-005 1.,220-001 ' 9,72911+000
17,00 ' 4,14000-007 , 1,083-00% ' 8,632514000
25,33 ' 1,00000-010 , 1.759-001 ' 6773152+000
LALES LY LXLR ]
1,000+000
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Reactor Description
Name:

Organic Moderated Reactor Experiment

Type: Pover, experimental Power level: ~8 Myt

Coolant: greganic Moderator: Qrganic

Location: National Reactor Testing Station, Jdaho Falls, Jdaho

(decommissioned)

Spectrum Facility Description
Location 3/4-inch into the 1-1/2-inch thick grid plate; steel.

Spectrum Code

Code:_program S Calculation: BNW 19
Weutron Flux¥ Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” . sec -
o &) mb
>1 MeV 2,30 x 1011 153.2

20.5 MeVv 3.09 (0,1862+) 113.8

>0.1 MeV 4,21 83.6
Thermal, 20°C - -

*Fast flux_hased on 54Fe(n,p)54Mn reaction (8); Thermal flux
based on Co(n, )6°Co reaction or Ag-Co technique (11)
Flux calculated 6 2,76 MWt
+In series of spectra 35, 36

SP3& @MRE GRID PLATE

LETHARGY , LBWER ENERGY , FLLUX FRACTION , NORMALIZED FLUX
(V) v LIMIT (MEV) . PER GRBUP v PER LETHARGY
. : +  INTERVAL
LR B I B A AN BN A A I A R B B A I O BN A B AN SR DR BN B N I 2N I AN B RN RS I B BN BN Y BN '
0.25 ' 7,79 00+000 , 2,428-003 ' 37101044000
0.50 ' 6,07000+000 9.,878-003 ' 1726275+001
0.75 ' 4,72000+000 , 1.875-002 ' 27377224001
1.00 ' 3,68000+000 . 1.,494-002 . 17913794001
1.25 , 2,87000+000 1,864-002 , 27391314001
1.50 . 2,23000+000 2,617-002 . 37308264001
1.75 ' 1,74000+000 , 2,540-002 . 37265124001
2.00 . 1.,35000+000 , 2,417-002 ' 3703732+004
2,25 , 1,05V004000 2,.334.002 27961714001
2.50 ' 8,21000-001 , 2,089-002 ' 2770752+00%
2.75 ' 6,39000-001 ., 2,211-002 ' 2781325+001
3.00 ' 4,98000-001 , 1,931-002 ' 27469934001
3.25 . 3,88000-001 ., 1,871~-002 . 2739032+001
3.50 ' 3,02000-001 . 1.647-002 ' 27095844001
3.75 ' 2,35000-001 . 1.239~002 ' 1757523+001
4,00 ' 1,83000-001 . 1,135-002 ' 1744782+001
5.00 ' 6,74000-002 . 3.872-002 ' 1,23642+001
9.00 , 1,23000-003 ., 8.407-002 , 6,69703+000
13.00 ' 2,26000-005 . 7.877-002 ) 6,28573+000
17.00 ' 4,14000~007 ., 6,988-002 ) 5757201+000
25,33 ’ 1.00000-030 , 4,436-001 ' 176987440014
1,000+000

ONE LETHARGY INTERVAL = 0,25
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Reactor Description

Name:_ Organic Moderated Reactor Experiment

Type: Power, experiment
Coolant:_ QOrganic

Power Level: ~8 MWt
Moderator:_ Qrganic

Location: National Reactor Testing Station, Idaho Falls, Jdaho

Spectrum Facility Description

(decommissioned)

Location 1/4 inch into pressure vessel wall,

Spectrum Code

Code: Program S Calculation: BNW 3¢

tower Tnorgy | Vouogn Tl | Specoamtvernged
Limit n/cm” . s8ec =
ﬂlrmb
>1 MeV 2,08 x 1001 140,2
0.5 MeV 2.88 (0.0783%) 101.4
>0.1 MeV 4,05 72,0
Thermal, 20°C - -

*Fast flux_based ot;ﬁs‘!Fe(n.p)5
based on

4

Flux calculated @ 2.76 MWt
+In series of spectra 35, 37

SRp3?

LETHARGY
()

0.25
0.50
0.75
1.00
1.25
1.%0
1.75
2.00
2,25
2.50
2,75
3.00
3,25
3.%50
$.75
4.00
5,00
9.00
13,00
17.00
25,33

. e e ® e B e e e W B e e e e e e e ® % .e e o

OMRE VESSEL WALL

LBWER ENERGY
LIMIT (MEV)

7.79u00+000
6,07000+000
4,72000+000
3,68000+000
2,87000+000
2,23000+000
1,74000+000
1,35000+4000
1,05000+000
8,21000-001
6:39000-001
4,98000-001
3,88000-001
3,02V00-001
2,35000-001
1.83000-001
6,74000-~002
1,23000-003
2,26000-005
4,14000-007
1,00000-010

FLUX FRACTI®N
PER GROUP

N N NN NN

2,543-003
§|25°‘°°3
1,579-002
1,208-002
1.568-002
2,216-002
2.310~002
2,272-002
2.,104-002
2 u°73-°°2
2,062-002
1,811-002
1.954-002
1.570-002
1.,104-002
1.317-002
3.691-002
9.357-002
9.811-002
1.,241-001
3.823-00%

1,0004000

ONE LETHARGY INTERVAL s .0.25u

187
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Mn reaction (8); Thermal flux
Co(n,y)GOCo reaction or Ag-Co technique (11)

NORMAL1ZED FLUX
PER {ETHARGY
INTERVAL
st vt e ettty
4,12390+000
8,52316+000
27541754001
1796647+001
2,55481+001
3,5%5661+001
3:77007+001
3,626594+001
37391044001
37413454001
3733255+001
27942084001
3717113+008
2;53703+001
1,78311+004
2713258+001
1,496524+001
9,465984000
9,94232+000
17256374004
17887064004
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Reactor Description

Name: __Experimental Rreeder Reactor-II

Type: Fast, test

Coolant:gadium

Power Level: g2 .5 MWt

Moderator:

Location:Natjonal Reactor Testing Station, Idaho Falls, Idaho
Spectrum Facility Description

Spectrum Code

Code: SAND-II Calculation:

WADCO

36

Lover Bperey | Nougn Pl | Seectumtveraged
Limit n/cm” - sec =
g, mb
>1 MeV - 8.5
20.5 MeVv (4.08 X 1004 +) 43.3
>0.1 MeV - 19.3
hermal, - °C - -

)

Fast flux5 ased on 54Fe(n.p)s"un reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 31F24 through 31F26 (aboveq_ 5D3)

S31F24 EBR-1] CRS 5D3

LETHARGY , LOWER ENERGY , FLUX FRACTION , NOBRMALIZED FLUX
4VD) o LIMIT (MEV) ' PER GROUP + PER LETHARGY
' . ' INTERVAL
C';llltll|"l.lll'.'l..l.c.'ll""'.."l'.'ll'."‘.-."l"..'.'l
6.25 ' 7:.79000+000 ' 1.128-003 ' 27334764000
0,50 , 6,07000+000 , 2.190-003 , 47539964000
0.7% ' 4,72000+000 , 7.052-003 ' 1744971001
1.00 ' 3,68000+000 1,165-002 ' 2,419864001
1.25 ' 2,870004000 |, 2,04%.002 ' 4:25845¢001
1 n75 [] 1 .74000 *000 . 39363'002 [ 7.019‘1‘001
2,00 ' 1,35%000+000 4,167-002 ' 8,49152+001
2.,2% , 1,05000+000 , 4,696-002 97663944001
2,50 ' 8,21000-00% , 4,199-002 ' 8,82568+004
2,7% ' 6,39000-001 , 5.,123-002 ' 1,057204002
J3.00 ' 4,98000-001 7.954-002 ' 1,649949002
3.25 , 3,88000-001 . 1.038-001 , 2715113¢002
3.50 ' 3,02000-001 1,035-004 ' 2,13505+002
3,75 ; 2,35000-001 7.554-002 ' 1,85679+002
4,00 ' 1,83000-00% 7.569-002 ' 1,%6%07+002
5,00 ' 6,74000~-002 1,605-00% ' 8,311%6+004
6,7% ' 1,17000-002 , 1,068-001 ' 3,15407+004
8,00 ' 3,36000-003 , 1.770-003 ' 7233556'001
9,00 ' 1,23000-003 , 3,825-003 ' 1,96837+000
9.7% , 5,83000-004 , 1.506-008 1,043134000
11.50 ' 1,01000-004 2,911-004 ' 8;5.750'002
14,00 ' 8,32000-006 ., 4,465-004 ' 9,24874=002
16,50 ' 6,83000-007 1,127-005 ' 2133113'003
25,33 ' 1,00000-040 , 8,564-007 ' 5,01422-005
mesceecswec=g
1,000+000

ONE LETHARGY INTERVAL s 0,2%U

19
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Reactor Description
Name: Experimental Breeder Reactor-I1

Type: Fagt, test Power Level: 62,5 MWt
Coolant: gngiyp Moderator: -
Location: Natignal Reactor Testing Station, Idaho Falls, Idaho
Spectrum Facility Description
t e; =18 Z = 431,7¢cm

Spectrum Code

Code: SAND-IL Calculation:__ yADpCQ 35
Lover Bnergy | Newgn YIme [ SPecoTm oS
Limit n/cm”- sec -
O mb
»1 MeV - 66.0
»0.5 MeV (1.41 x 1014 4) 24.9
>0.1 MeV - 10,1
hermal, -°C - -

)
Fast flux5 ased on 54Fe(n,p)T4Mn reaction (8); Thermal flux
based on Co(n,-y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 31F24 through 31F26 (aboveqL 5D3)

S31F25 CRS 803

LETHARGY , LOWER ENERGY , FLUX FRACTION , NORMALIZED FLUX
(V) . LIMIT (MEV) ! PER GRBUP « PER LETHARGY
' ‘ . ' INTERVAL
";'I"l".'."l".'".'.'Ill'll._l’l!"..'.'.'.'..:"Il.'l"l.'.
0.25 . 7.79000+4000 5,532-004 . 1,99206+000
0.50 . 6,07000+000 , 1.065-003 . 3,840114000
0.75 ] 4,72000+000 3,410-003 . 172191940014
1,00 3,68000+000 6.172-003 ; 272302%5+001
1.25 . 2,87000+000 1,262-002 ‘ 478664340014
1,50 . 2,23000+000 1,983-002 ' 7,069264001
1,75 v 1.74000+000 2,310-002 ' 8737177+001
2,00 . 1,35000+000 , 2.,742-002 . 97718494+001
2.50 . 8,21000-001 , 3.996-002 . 17460844002
2,78 \ 6,39000-004 , 8,915-002 ! 3,198944002
3.00 . 4,98000-001 , 1,067<00% ' 37849984002
5.25 ! 3,88000~001 1,422-004 ' 5,12300+002
3.50 ., 3,02000-001 . 1.481-001 ' 57314024002
3,78 . 2,35000-001 1,091-00% . 3,91173+002
4,00 . 1,83000-001 1.,035-00% ' 3772171002
5.00 . 6,74000-002 , 6,364-002 ‘ 3.72736400%
6,75 ) 1,17000-002 , 4,171-002 . 2714193+001
8,00 . 3,36000-003 6,988-003 ] 8,03723+000
9,00 \ 1,23000-003 9,587.003 . 8,57927+000
9,75 . 5,83000-004 4,948-003 ; 57959834000
11,50 ' 1,01000-004 , 2,948-003 . 17512244000
16,50 6,83000-007 , 8,788-005% 3716157002
25,33 1,00000-010 6,297-006 6,41384-004
1.,0004000

@NE LETHARGY INTERVAL a8 0,25y
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Reactor Description
Name : ental

Type:_ Fast, test

reede

actor-11I

Power Level:

Coolant:_gSodjum

62,5 MWt

Moderator: -

Location: National Reactor Testine Station, Jdaho Falls, Idaho
Spectrum Facility Description

Control rod thimble; R = 18cm 27 =

+44.2cm

Spectrum Code

Code:_gaAND-11 Calculation:_wyapco 35

~Neutron Flux¥* Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm”.s8ec -
o ¥ mb
>1 MeV - 57.5

20.5 MeV (5,62 x 1008 +) 18,1

>0.1 MeV - 5.1

hermal, - °C - -
* 54 54

Fast flux5 ased on_~ "Fe(n,p) Mn reaction (8); Thermal flux
based on Co(n,y)6°Co reaction or Ag-Co technique (11)

+In series of spectra 31F24 through 31F26 (aboveq;5D3)

S31F26 CRS 5p3

LETHARGY , LOWER ENERGY , FLUX FRACTI@N , NOGRMALIZED FLUX
(v) v bIMIT (MEV) ' PER GRBUP + PER LETHARGY
_ ' ‘ . « INTERVAL
oo‘l'lioi:.l.'.'io.i'l.i.o"lo"‘o.l'oii!l'||l|'|'£'o'||||||'|'.
0.29 ' 7,79000+000 , 1,706-004 ' 1798201+000
0.50 , 6,07000+000 3.128-004 , 37637744000
0.7% ' 4,72000+000 , 9.181-004 ' 1705884+0014
1.00 ' 3,68000+000 1.774<003 ' 2,06752+004
1,25 . 2,87000+000 3,988-003 ' 4;653250001
1.50 ' 2,23000+000 , 6,877-003 ' 7:90663+001
1.75 ,  1,74000000 8,370-003 .,  9,78642+001
2.00 ' 1,35000+000 , 1.009-002 ' 17153744002
2.25 ' 1,05000+000 1,355-002 ' 1,56353+002
2.50 , 8,21000-00% 1.570-002 1185081+002
2,75 ' 6,39000-001 4,072-002 ' 4,71326+002
3,00 ' 4,98000-001 5.,343-002 ' 6721706+002
3,25 ' 3,88000-00% , 7.755=002 ' 9,01374+002
3,50 ,  3,02000-001 |, 8.973-002 1,03883+003
3.75 ' 2.3%000-001 , 7.019-002 ' 8,11682+002
4,00 ' 1,83000-00L , 7.,383=-002 ' 87563624002
5.00 ' 6.74000-002 , 1,514-001 ' 41398544002
6,75 ' 1.17000-002 , 2.510-00% ' 4,15867+002
§.00 , 3,36000-003 , 3,395-002 ' 7,89333+00%
9.00 ' 1,23000-003 , 3.535-002 ' 1,02036+002
9.7% , 5,83000-004 , 1.799-002 6,98968+001
11,50 ' 1,01000-004 , 2,598-002 ' 4,29904+001
14,00 ' 8,32000-006 . 1.545=002 ' 1,79539+001
16,50 ' 6,83000-007 1.560-003 ' 1781022+000
25,33 ' 1,00000-010 6,414-005 ' 2710732-002
e Gagepesag
1.000+000

GONE LETHARGY INTERVAL = 0.25Y
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Reactor Description

Name: Experimental Breeder Reactor-I1
Type: Fagt, test

Coolant: Sodium

location:

Power Level: 62.5 MWt

Moderator: -

a e

t esting Station

Spectrum Facility Description

daho Falls daho

Control rod thimble; R = 18cm Z =-4.6cm
Spectrum Code
Code:__ SAND-II Calculation:__ WADCQ 2°F

Neutron Flux* — Spectrum-Average
it n/cn?. sec™] Crosg-Section
>1 MeV - 79.8
20.5 MeV (6,75 x 10% 1) 47,8
>0.1 MeV = 24.7
hermal, -°C - -

*Fast flux_hased on 54Fe(n,p)54un reaction (8); Thermal flux
Co(n,y)GOCo reaction or Ag-Co technique (11)
+In series of spectra 31F27 through 31F29 (belowQ:5D3)

based on

S31re7

LETHARGY
()

¢t e gt s et
0.25
0,50
0.75
1,00
1,23
1.50
1,75
2.00
2,25
2.50
2,7%
3,00
3,25
3.50
3.78%
4,00
5,00
6,75
8.00
9.00
9,78
11,30
14,00
16,50
25,33

1 8 w ® e te e W e e ® e @ s ®

e~ t '» '@ . » »

- - g -

CRS 5D3

LOWER ENERGY
LIMIT (MEV)

7:79000+000
6.07000+000
4,72000+000
3,68000+000
2.,87000+000
2,23000+000
1,74000+000
1.,35000+000
1,0%000+000
8,21000-004
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,3%5000-001
1,83000-004
6,74000-002
1,17000-002
3,36000-003
1,23000~-003
5,83000-004
1,01000-004
8,32000-006
6,83000-007
1,00000-010

PER GROUP

1,613-003
3.493-003
9,9%7-003
1,572-002
2,663-002
4,018-002
40 912'002
5.540-002
6.249-002
%,060-002
7.,033-002
7.28%3-002
9.728-002
9.897-002
7.488-002
7,613-002
1,344-00%
50805'002
2.086-003
2.147«004
1.019-005
1.089-008
1,081-003
10095'005
1.,626-006

copme-awsce

1.0004000

*® ® @ ® ® @ ® & & o 6 o O ® S - ® e S S e o L o o C e

GNE LETHARGY INTERVAL 8 0,25y

197

FLUX FRACTIGN

te s e gegr gty

+ NORMALTZED FLUX
PER LETHARGY
INTERVAL

€ P g ettt )ty
27416744000
5,23901+000
1,48102+001
27363024001
4,00879+004
5,95901+004
7,40748+004
8,16855+001
9,30389+001
75693134001
1,05298+002
1,088258+002
1,45842+4002
17477854002
1711249+002
1,13897+002
5,03511+001
1,240464+001
6,25645-001
7,99%28-002
5710606-003
2,32346-003
1,62050-003
1,63967-003
6,89189~005
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Reactor Description

Name: Experimental Breeder Reactor-II

Type: Fast, test Power Level: 62.5 Mwt
Coolant:_gSodium Moderator: -

Location: National Reactor Testing Station, Idaho Falls, Idaho
Spectrum Facility Description

Control rod thimble; R = 18cm Z = -18.3qg

Spectrum Code

Code:_SAND-II Calculation:__ WADCQO 35
Lover Tnexgy | Nologe Tl | Seecon ivereged
Limit n/cm” - sec =
nlrmb

>1 MeV - 78.7
>0.5 Mev (3.86 x 1004 +) 40.1

>0.1 MeVv - 18,1
hermal, °C -

I -
Fast flux_hased on 5747!‘e(n,p) 4Mn reaction (8); Thermal flux
based on Co(n,y)SOCo reaction or Ag-Co technique (11)
+In series of spectra 31F27 through 31F29 (below 5D3)

S31F28 CRS 5D3

LETHARGY , LOWER ENERGY . FPLUX FRACTI@N , NORMALIZED FLUX
(h v LIMIT (MEV) ' PER GROYP + PER LETHARGY
' ’ . ' INTERVAL
00'00Olvlgl0000..o.lv'lo.ov.o'OI'v|0|OOO L IR O LI B RO N A N BN B O BB I I ]
0,259 ] 7-790000000 [ 100‘1'00 ' 2:325‘6‘000
0,50 ., 6,07000+000 , 1,949-003 4,35905+000
0,75 , 4,72000+000 6,386-003 . 1,416684001
1,00 , 3,68000+000 , 1,069-002 . 2:30623+00%
1,25 , 2,87000+000 1,927-002 . 47325964004
1,50 . 2,23000+000 2,738-002 . 6,05%989+00%
1,78 , 1,74000+000 , 3,135-002 ' 77049964004
2,00 , 1,35000e000 |, 3,634-002 71991364004
2,2% 1,080004000 4,388.002 0,742464001
2,50 , 8,21000-00% , 4,179-002 9,47982+004
2,7% ,  6,39000-00% , 7,038-002 , 1,56743+002
3,00 , 4,98000-001 , 7,617-002 17704894002
3.25 , 3,88000-00% ., 1,012-008 . 27263444002
3,50 , 3,02000-00% , 1,013-001 2,256644002
3.7% 2,3%000-008 7.408-002 176408134002
4,00 , 1,83000-00% 7.429-002 1687704002
5,00 , 6,74000-002 1.574-008 8,79169+¢00¢
6,7% ,  1,17000=002 , 1.086=00% 3,46009¢001
8,00 , 3,36000-003 , 7.423-003 31320134000
9.00 , 1,23000-003 4,162-003 2,31133+000
9,7% ,  5,83000-004 , 1,843-003 17377604000
11,50 1,01000-004 2.409-003 7,66918-004
14,00 8,32000=-006 , 6,420-004 1,43%01~004
16,50 ,  6,83000-007 , 1.098-005 2,45117-003
25,33, 1,00000-040 7,5%4-007 4,77427~005
eRpegrg=*oP ’
1,0004000

ONE LETHARGY INTERVAL '8 0,29y
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Reactor Description
Name:_Experimental Breeder Reactor-II
Type:_Fast, test Power Level:
Coolant:_godium
Location: National Reactor Testing Station, Idaho Falls, Tdaho

62,5 MWt

Moderator:

Spectrum Facility Description

= = -39
Spectrum Code
Code:_SAND-II Calculation: WADCO 35
Lover Energy | VeoUgn I | Speccrandveraged
Limit n/cm” . sec -
o 21 mb
>1 MeV - 64.4
20.5 Mev (1.08 x 1084 ¢) 22.7
>0.1 MeV - 7.3
Thermal, -°C - -

)
Fast flux_hased on 54Fe(n,p)54Mn reaction (8); Thermal flux

based on

Co(“,y)

S31F29 CRS 803

Co reaction or Ag-Co technique (11)
+In series of spectra 31F27 through 31F29 (below§ 5D3)

LETHARGY , LOWER ENERGY , FLUX FRACTION , NORMALIZED FLUX
(v s WIMIT (MEV) . PER GROUP + PER LETHMARGY
' ' . INTERVAL
'0.’00'l."l.l.l.qo..".0"0!'l...'g.!,...".l'l'l'loo.l..l...lll
0.25 . 7,79000+000 2,7831-004 ' 1,96104+000
0.75 ' 4,72000+000 , 1.,669-003 ' 1,16821+001
1.00 ' 3,68000+000 3,093-003 ' 27188334001
1.2% . 2.87000+000 , 6,550-003 . 4,639484+00%
1,50 ' 2,23000+000 , 1,046-002 . 7,29937+001
1.75 ' 14740004000 , 1.216-002 ' B8762891+001
2.00 . 1,35000+000 , 1.,436-002 ' 9,96168+001
2,28 ' 1,08000+000 , 1.897-002 ' 17329154002
2,50 ' 8,21000-001 , 2,160~-002 ' 1,54608+002
2,75 ' 6,39000-001 , 5.,205-002 ' J3765736+002
3,00 ' 4,98000-001 , 6.395-002 . 47847384002
3.2 , 3,88000-00% . 8,739-002 , 67165434002
3.50 ' 3,02000-001 , 9,382-002 ' 67593114002
3,78 ' 2.3%000-00¢ , 7.042-002 ' 47943604002
4,00 ' 1,83000-001 ., 7.278-002 ' 5712473+002
5.00 ' 6,74000-002 , 1.770-001 ' 37120484002
6,7 , 1,17000-002 , 2.,048-00% 2,05912+002
8,00 . 3,36000-003 , 2,555-002 ' 3,60679+001
9.00 ' 1,23000~-003 2.308-002 ' 4,04368+4001
9.7% ' 5,83000-004 , 1.215-002 2,86692+004
11,%0 1,01000-004 1.713-002 ' 1772076+004
14.00 . 8,32000-006 9.298~003 ' 6,55874+000
16,50 ' 6,83000-007 9.128-004 ' 6,42987-001
25,33 . 1,00000~-080 , 4,096-005 ' 8,16840-003
rrTReRIREneS
1,0004000

ONE LETHARGY INTERYAL ‘s 0,2%U
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Reactor Description

Name: pxperimental Breeder Reactor-I1

Type: Fast, test Power Level:_ go 5 uwt
Coolant: godiup Moderator: -

Location: National Reactor Testing Station, Idaho Falls, Tdaho

Spectrum Facility Description

Spectrum Code
Code:__gaAND-11 Calculation: WADCQ 26

Neutron Flux¥ Spectrum-Averaged
Lower Energy 2 -1 Cross-Section
Limit n/cm” -sec =
as mb
>1 MeV - 8.0
20.5 MeVv (3.38. % 10'4 ) 40.3
>0.1 MeV - 178
Thermal, - °C - -
* o4 24
Fast flux5 ased on__ Fe(n,p) Mn reaction (8); Thermal flux
based on Co(n,y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 31F30 through 31F32 (aboveQ_SAl)

S31F30 CRS 3SAL

LETHARGY , L(GWER ENERGY . FLUX FRACTION , NORMALIZED FLUX
(W) e LIMIT (MEV) . PER GRBYP v PER LETHARGY
, : i v INTERVAL
Onl'illlc!.lololttn'!u"lln'!oo.olo|0|otugollltl'l'}u.!ll'l!ltlll
0.2% ' 7.79000+000 1.023-003 ' 2,35088+000
0.50 ' 6,07000+000 , 2.058-003 ' 4,73415+000
0,75 . 4,72000+000 , 6.318-003 ' 1;441’6*001
1,00 ] 3-”50000000 ] 1.030-002 [ 2._37554*001
1.25% ' 2,87000+000 ., 1.818=002 ' 4,19783+001
1.%0 ) 2,23000+000 , 2.,6%2-002 ' 61031520001
2,00 ' 1,3%000.000 , 3,638-~002 ' 8,22768+00%
2,29 ' 1,0%000+000 , 4,333=-002 ' 9,89480+004
2,50 . 8,21000-001 . 3,971-002 ' 9;26332‘001
2,78 . 6,39000-004 6,6%87-002 ' 1,82451+002
3.00 ' 4,98000-001 7.344-002 ' 1,68997+002
3,29 ' 3,88000-001 . 9.919=-002 ' 2,28080¢002
3,50 ' 3,02000-001 . 1.013-001 ' 2,31995+002
3,75 ,  2,3%000-001 , 7.483-002 1174247+002
4000 (] 1|83000‘001 ] 7!615'0)2 (] 1.7‘510‘002
.00 . 6,74000-002 1.637-001 ' 9:40649+001
6,75 ' 1,17000-002 , 1.147=-003% ' 3,75891+0014
8.00 . 3,36000-003 , 7.444-003 ' ‘37424374000
9.00 ! 1,23000~-003 , 3.830-003 ' 2;18745+000
9.7% , %,83000-004 1.525-003 1747223+000
11,90 ,  1,01000-004 , 2.084-003 , 6,81340-001
14,00 . 8,32000-006 3.204=004 ' 7;36678-002
16,50 ,  6,83000-007 ., 1.105-005 2,%3716-003
25,33 ' 1,00000-030 8.,979-007 ' 5,836%2-005
eogmgre=cer
1.000+000

ONE LETHARGY INTERVAL » 0,25y

203



S31F31 CRS SRI -
—L — -
r____“r-——r‘j_—‘—
I ! [ [ T 7T 1 1 o
* * 19 10 5 0
LETHARGY (U]
101:0 5933}00'7 1,231(10*3 I 0,18 I 1035 , 10
ENERGY  (MeV) 0,06 0.9 568

204

=
[
=)
S
<5
20
_
o
™
L
= &
|
o
}__
=
w
=



Reactor Description

Name:_Experimental Breeder Reactor-II

Type:_Fast. test Power Level: 62.5 MWt
Coolant:_gSodium Moderator: -
Location: eactor Testing Station, Idaho Falls, Idaho

Spectrum Facility Description
Control rod thimble; R = 22.5cm _Z = +31.7cm

Spectrum Code

Code:_gAND-II Calculation: WADCQ 3%
Neutron Flux¥ Spectrum-Averaged
Low:imf:ergy n/cmz_sec_l Crosz:S:ﬁtion
>1 MeV - 69.7
>0.5 Mev (1,22 x 104 +) 26.2
>0.1 MeV - 8.9
hermal, - °C - -

%
Fast flux_hased on 54Fe(n,p)s‘Mn reaction (8); Thermal flux

based on ° Co(n,y)GOCo reaction or Ag-Co technique (11)
+In series of spectra 31F30 through 31F32 (aboveq_sAl)

S31F31 CRS BAl

LEIU?RGY + LGWER ENERGY FLLX FRACTI®ON NSRMALIZED FLUX

[] ]
e LIMIT (MEV) . PER GROUP + PER LETHARGY
, . . N INTERVAL
0-:000!0'!|00'l|'0.0-0.||o|voou090.0.0'00"000"0'|00|0|000|'0|.
0.2% ' 7.79000+000 , 3,682-004 ' 2,04815+000
0.50 . 6,07000+000 , 6,982-004 ' 3;508350000
1.00 ' 3,68000+000 4,039-003 ' 2,25448+004
1.2% ' 2,87000+000 8,308-003 ’ 4764313+001
1.50 ' 2,23000+000 , $.260-002 . 6,93978+001
1.78 ' 1.7‘000‘000 ' 1"02'002 . 7.049030001
2.00 ' 1,35000+0C0 1.631-002 ' 8,92995+001
2,25 , 1,0%000e000 , 2,142-002 ' 17184254002
2,90 ' 8,21000-00% 2,403-002 ' 1735792+002
2,75 ' 6,39000-001 , 5,484-002 ' 3,03828+002
3.00 ' 4,98000-001 , 6,647-002 ' 3,70443+002
3,25 . 3,88000-00% , 9.008-002 ' 51010474002
3,90 ' 3,02000-00% , 9,528.002 ' 5,281334002
3,73 , 2,35000-00% 7.097-002 31930824002
4,00 ' 1,83000-001 , 7.,486-002 ' 4,15832+002
5.00 . 6,74000-002 , $.827-00% ' 27541894002
6,78 ¢ 1,17000-002 , 4.,943~00% ' 13341724002
8.00 ' 3,36000-003 , 2,217-002 ' 27468904001
9.00 ' 1,23000-003 1,629-002 ' 2,23209+001
9.75 ' 5,83000-004 9,067-003 ' 1,68729+001
11.50 ' 1.,01000-004 , 1.304-002 ' 1;03096+001
14,00 , 8,32000-006 5.543-003 , 3,08572+000
16,50 ., 6,83000-007 4,530-004 ,  2;51756-004
25,33 ' 1,00000~040 , 2,229-003 . 3,50729~003
Ll A -8 Rl
1.000+000

ONE LETHARGY INTERVAL -» 0,25y
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Reactor Description

Name:_gxperimental Rreeder Reactor-1T

Type:_¥agt . test Power Level: 62.5 MWt
Coolant: gadinm Moderator:

Location: National Reactor Testing Station, Idaho Falls, Idaho

Spectrum Facility Description

Lontrol rod thimble: R = 22.5cm 7 = +44.2cm
Spectrum Code

Code: SAND-11 Calculation: WADCOQ 25

over Tnergy | Nouogr YIop | Swectamaveages

Limit n/cm”.sec =, mb
>1 MeV - 60.3

0.5 MeV (4.97 x 1003 4) 18.9

>0.1 MeV - 6.2
Thermal, -°C - -

£y
Fast flux_hased on 54Fe(n,p)salln reaction (8); Thermal flux

based on ° Co(n,

y)GOCo reaction or Ag-Co technique (11)

+In series of spectra 31F30 through 31F32 (aboveqLSAl)

S31F32 CRS sAl

LETHARGY , LBWER ENERGY , FLUX FRACTION , N@RMALIZED FLUX
(U) v LIMIT (MEV) ' PER GROUP + PER LETHWARGY
' ' . ' INTERVAL
cc.0.-..l,.c.oo'oc|loo.o.aoooi.o.c'o.ol0.00ooo".opogocnlol.o...
0.25 ' 7.79000+000 . 2.,138-004 ' 1,93715+000
0.50 ' 6,07000+000 , 4,077-004 ' 37697354000
0,78 ' 4172000‘000 ’ 1.200'003 ’ 11079‘5’001
1.00 ' 3,680004000 2,328.003 ' 2£115G6¢001
1,50 ' 2,23000+000 , 8,570-003 ' 7,68432+001
1.75 ' 1,74000+000 ., 1.010-002 ' 9:20996+001
2.00 . 1,3%000+000 , 1.,208-002 ' 1;076780002
2,85 . 1,089000+000 , 1.629-002 ' 1,466384002
2,50 , 8,21000-001 , 1,867-002 1,71682+002
2,7% , 6,39000-00% 4,893.002 47416954002
3,00 ' 4,98000-001% , 6,474-002 ' 5,87530+002
3,25 é 3,88000-004 , 9.,590-002 ' 8,69262+002
3,50 ' 3,02000-004¢ , 1,124-001 ' 17014384003
3.7% . 2,35000-001 , 8.811-002 ' 7;946!50002
4000 ] 1'33000'001 ' 90660'002 ' 5.733890002
5,00 . 6,74000-002 , 2,367-001 ' 57361914002
6,75 ' 1,17000-002 , 3,2%1.002 ' 4.20070+001
8,00 . 3,36000.003 , 4,226-002 ' 7,66333+001
9,00 ' 1,23000-003 , 4,025.002 ' 97060464001
9.75 . 5,83000-004 , 2,002-002 ' 4,06730+001%
11,50 , 1,01000-004 2.920-002 37768754001
14,00 . 8,32000-006 , 1.,58%5-002 ' 17418334004
16,50 ' 6,83000-007 , 1.654-003 ' 1;497090000
25033 ' 1000000'010 . 7.09"005 ' 1.‘17,3'002
megepngeney
1,0004000

ONE LETHARGY INTERVAL 8 0,250
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Reactor Description

Name: _Experimental Breeder Reactor-I11

Type:__ Fast, test

Power Level:

Coolant:_gSodium

Moderator:

62.5 MWt

Location: National Reactor Testing Station, Idaho Falls, Idaho

Spectrum Facility Description

Control rod thimble; R = 22.5cm _Z = -4,6cm
Spectrum Code
Code: SAND-II Calculation: WADCO 3%
Lover Enerey NeutroR FIurr | Spectru_Aversted
Limit n/cm” - 8ec =
g, mb
>1 MeV - 8l.4
20.5 Mev (5,59 x 1014 1) 46.1
>0.1 MeV - 22,7
hermal, °C - -
* — 54 5
Fast flux_hased on Fe(n,p) 4un reaction (8); Thermal flux
based on Co(n,y) Oco reaction or Ag-Co technique (11)

+In series of spectra 31F33 through 31F35 (belowq;5A1)

S3I1F33 CRS 5A%

LETHARGY , LGWER ENERGY
(V) , LIMIT (MEV)
L

!o.‘!!!tlI\!.O'Illli.c.o"
0.25 , 7,79000+000
0.50 , 6,07000+000
0.75 . 4,72000+000
1,00 , 3,680004000
1.29 ' 2,87000+000
1.50 ' 2,230Q0+000
1.7% | 1,74000+000
2,00 ' 1,350004000
2,25 . 1,05000+000
2,50 ' 8,21000-0014
2,75 ' 6,39000-001
3,00 ' 4,98000-001
3,25 , 3,88000-001
3.50 . 3,02000-001
3,7 , 2,35000-001
4100 * 1083000'001
5.00 ' 6,74000-002
6,75 , 1.,17000-002
8.00 [] 3.3‘000'003
9,00 , 1,23000-003
9.7% , 5,83000-004
11.%0 ' 1,04000-004
14,00 ' 8,32000-006
16,30 ' 6,83000-007
25,33 ' 1,00000-010

FLUX FRACTIEN
PER GROUP

-
tevetgrpegrer e

g o

. 10486'003
. 3.272-003
' 8,727-003
' 1,404-002
' 2.486-002
' 3,640-002
' 4,244-002
' 4,772-00¢2
' 5,525-002
. 4,822-002
' 7.2%6-002
' 7.538-002
. 1.010-001
' 1.033-004
. 7.814-002
' 7.985-002
' 1,3485-00%
' 6,417-002
[] 21‘5"053
L] 21164'003
' 9.660-006
' 1,092-005
. 1.,085-005
(] 1.099.00,
. 1.632-006
weqeeTgemen

1,0004000

ONE LETHARGY INTERVAL ® 0.25)

209

NORMALJZED FLUX
PER LETHARGY
INTERVAL
clltlzacﬁ:"l'ltlli
2,45910+000
5.421344000
174340940014
2,331644001
4,133454001
53.96257+0014
7,0706%+001%
7,772224004
9:08655+001%
8,10231.001
1719673¢002
1,24987+002
17673184002
17704544002
17287974002
1,31979+002
8,730484001
17514704004
8,14142-001
8,90045-0014
5,34830-003
2,57592-003
1,79630-003
1,81795-003
7,639%50-005%
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Reactor Description

Name:_gxperimental Breeder Reactor=1T
Type: Fast, test Power Level:

Coolant: Sodium
Location: Natjonal Reactor Testing Station, Idaho Falls, Idaho
Spectrum Facility Description

62.5 MWt

Moderator:

Control rod thimble; R = 22.5cm Z = -18.3cm
Spectrum Code
Code:__ gaAND-1I Calculation:_  wADCQ 35

Lowe: Eperey NI TIT | Torenseccion -
Limit n/cm“-sec 5
[+ &) mb
>1 MeV - 77.5
20.5 MeV (3,15 x 104 +) 39.4
>0.1 MeV - 17.2
hermal, - C - _

x
Fast flux_hased on 5‘Ili'e(n,;;v)"r"'q‘l{n reaction (8); Thermal flux

based on

Co(n,7)6°Co reaction or Ag-Co technique (11)

+In series of spectra 31F33 through 31F35 (belowg 5A1)

S31734 CRS BAL

LETHARGY , LOWER ENERGY , FLUX FRACTI®N , NORMALIZED FLUX
() o LIMIT (MEV) PER GROUP , PER LETHARGY
, ' ' ' INTERVAL
e gt et et gl et ot ger g L -I0|o||00|1|'|010|0100l00|0
0.25 ,  7,79000+000 . $.684-004 ", " '2733243+000
0.50 , 6,07000+000 , 1,969-003 4,74462+000
0.7% , 4,72000+000 |, 5,9%59-003 1,42433+001
1.00 , 3,68000+000 |, 9,778-003 2,36237+001
1.2% , 2,87000+000 . 1.748-002 47227984004
1,50 , 2,230004000 , 2,553-002 , 6,0833%+001
1.7% ,  1,74000+000 ., 2.995-002 7,2879%+004
2,00 , 1,3%000+000 , 3,488-002 87265134004
2.2% 1,0%000+000 4,165-002 , 9,96605%+0014
2,90 , §,21000-00% , 3.871-002 9,46083+001
2,7% ,  6,39000-004 ., 6.604-002 1,584530002
3,00 ,  4,98000-001 , 7.30%-002 , 1,76201+002
3,2% , 3,88000-001 ., 9.863-002 , 27376134002
3,50 , 3,02000-00% 1.006-004 27444944002
3,7% , 2,3%5000-001 . 7,449-002 1,78561+002
4,00 , 1,83000-00% . 7.580-002 1,82253+002
5,00 , 6,74000-002 . 1.6%6-001 91968444001
6,7% , 1,17000-002 ., 1.,207-004 , 4,14409+004
8,00 , 3,36000-003 ., 8.549-003 . 4,12017000
9.00 1 1,23000-003 , 4,524-003 ' 21706.1‘000
9.7% , 5,83000-00¢ , 1,965-003 1,508270+000
11.%0 , 1,01000-00¢ , 2,639-003 9,08180-004
14,00 , 8,32000-006 , 5,366-004 1,29241-001
16,%0 , 6,83000-007 ., 1,10%-005 2,65883-003
25,33 ' 1,00000-040 , 7-9?6'007 ' 5:‘18,"005
Pracasg=ree
4.0004000

ONE LETHARNGY INTERYAL '» 0,23y

21N
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Reactor Description

Name:_Experimental Breeder Reactor-I11

Type:__EﬂSI‘_IﬂﬁjL Power Level:
Coolant:_godiym Moderator:

Location: yational Beactor Testing Station, Idaho Falls, Idaho
Spectrum Facility Description

62.5 MWt

Control rod thimble: R = 22 5cm Z = -32.6cm
Spectrum Code
Code: SAND-II Calculation: WADCO 3%

Neutron Flux¥ Spectrum-Averaged
Lower Energy _ _
Limit n/cmz-sec 1 Cross-Section
a, mb
>1 MeV - 67.4
>0.5 MeV (9.02 x 103 ¢4) 22.9
>0.1 MeV - 7.0
hermal, 2c - -
* 54
Fast flux_phased on__Fe(n,p) Mn reaction (8); Thermal flux

based on ° Co(n,y)6°Co reaction or Ag-Co technique (11)
+In series of spectra 31F33 through 31F35 (belowQLSAl)

LETHAR
(n

IR )
0.25
0.50
g.7%
1.00

"
L=

NO O VOO YyUINO N
VOO MOO O WO W

OO OVNAEWLULUWGWNN

11,50
14,00
16,50
25,33

S31F33 CRS %A%

1) LEWER ENERQY

LIMIT (MEV)

L Il L3N R S BN BRI 2 O B AN R BN BN AN

7,79000+000
6,07000+000
4,720004000
3,68000+000
2,87000+000
2,23000+000
1,740004000
1,3%000+000
1,05000+000
8,21000-001
6,39000-001
4,98000-001
3,88000-001
3,02000-001
2,35000-004
1,83000-0014
6,74000-002
1,17000-002
3,36000~008
1,23000-003
5,83000-004
1,01000-004
8,32000-006
6,83000-007
1,00000-040

- e B e Wi e e P e i % ® @ w e ® e & ® e ® ¢ o e »

FLUX FRACTION
PER GRAUP

2.673-004
5.019-004
105,1'003
2,968-003
6,3509-003
9,700-003
10075'002
1,2%92-002
1.681-002
1.,976=002
4,911 -002
6,1%91-002
8,.585-002
9,372-002
7.,068-002
7.334-002
1,843-004
2.1%9-004
20971'002
2.,161-002
101.1'002
1,636-002
7.7‘3-00;
8,013-004
3.730.005
Poegrete~nen

1,000000

ENE LETHARGY INTERVAL '8 0.25%)

213

+ NORMALIZED FLUX
PER LETHARGY
INTERVAL

LI B B B R A I B B I N B ')
171995234000
3,74960+000
17149614004
272226%+001
4,73035+004
77165954004
8,072364004
97198704004
1;24706*002
1,49673+002
3,652684002
41620340002
6,410744002
67971124002
525214002
55478494002
3,442694002
2,29840+002
3,841304001
4,00868+004
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