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Sensitivity and UQ Methodology

Classical perturbation theory, GPT (Generalized Perturbation
Theory), and EGPT (Equivalent Generalized Perturbation
Theory) are used for calculating importance functions
associated to different type of integral parameters: K.,
reaction rate ratios, reactivity coefficients.

Importance functions are then integrated with forward
solutions to obtain sensitivity coefficients.

Sensitivity coefficients are folded with covariance data in order
to evaluate uncertainties on the integral parameters

The ERANOS code system is used for solving the related
equations (Boltzmann) and perform the perturbation integrals
In the neutron field.

The NUTS code is used for calculating sensitivities in the
nuclide (Bateman equation) field.
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Sensitivity for Reaction Rate Ratios

For a critical system, only reaction rate ratio can be calculated,
otherwise there is no solution to the generalized importance
equation. The source has to be orthogonal to the direct flux and
give no contribution to the total balance:
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If we, for instance, consider the power peak, this parameter can be
expressed as the ratio:
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with 2, the power cross-section, essentially represented by Eq;,
__Wwhere E; is the average energy released per fission.




Sensitivity for Reaction Rate Ratios

The direct effect sensitivity coefficient for £, are (numerator and
denominator) defined as:
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The indirect sensitivity coefficients are defined as:
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and ¥*is the importance function solution of:
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The Case of Reactivity Coefficients (EGPT)

For the Equivalent Generalized Perturbation Theory the integral
parameter is defined as:
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Where (OA—0OF) characterizes the reactivity coefficient and

the sensitivity coefficients are calculated using the fact that

changing the order of the derivatives does not change the
results:
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The Case of Reactivity Coefficients (EGPT)

A reactivity coefficient (like the Doppler effect) can be expressed:

PRI R
K, K) K K,

where K, corresponds to a variation of the Boltzmann operator such
that :
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The sensitivity coefficients (at first order) for Ap to variations of the
o; are given as :
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The Case of Nuclide Transmutation

The generic nuclide K transmutation during Iirradiation can be
represented as the nuclide density variation between time t, and t.. If

K 1T 11 th H . ey s
we denote N the “final” density, the appropriate sensitivity
coefficients are given by :

where the time dependent equations to obtain n* and n are the
classical Bateman equation and its adjoint equation, with
appropriate boundary conditions:

dnk(t) chjn (t)-Cun(t)




Target Accuracy Assessments

« Target accuracy assessments are the inverse problem of the
uncertainty evaluation.

« In order to establish priorities and target accuracies on data
uncertainty reduction, a formal approach can be adopted by
defining target accuracy on design parameter and finding out
required accuracy on data.

« The unknown uncertainty data requirements can be obtained by
solving a minimization problem where the sensitivity coefficients
In conjunction with the existing constraints provide the needed
guantities to find the solutions:

D 2, /d? =min i=1..1

Z Srzﬂdiz<Q;1r n=1..N

where d, are the uncertainties to be found, S, are the sensitivity
coefficients for the integral parameter Q,, Q' are the target
accuracies on the N integral parameters, and A, are cost

pegparameters.
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Representativity

A further use of sensitivity coefficients is, in conjunction with a
covariance maitrix, a representativity analysis of proposed or
existing experiments.

The calculation of correlations among the design and experiments
allow to determine how representative is the latter of the former,
and consequently, to optimize the experiments and to reduce their
numbers.
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Formally one can reduce the estimated uncertainty on a design
parameter by a quantity that represents the knowledge gained by
performing the experiment:

AR{ = AR (1)




Representativity

If more than one experiment is available, the Eqg. (50) can be
generalized. In the case of two experiments, characterized by
sensitivity matrices Sg; and Sg, the following expression:
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Statistical Adjustment Method

The method makes use of:
- “a priori” nuclear data covariance information,
* integral experiments analysis to define C/E values
* integral experiment uncertainties
* sensitivity coefficients
If we define: y,=(o2%-0,)lo; and yy®*P=( Q*P-Q)/ Q;,
they, are given by:
-1
yi=(S"Dgs+D ) S'DY yu™®

where Dy Is the covariance matrix of the experiments, D the
covariance matrix of the cross sections and S is the sensitivity

vector. It will also result an adjusted covariance matrix for the
nuclear data.




Statistical Adjustment Method

If we define B, the “a priori” nuclear data covariance matrix, S; the
sensitivity matrix of the performance parameters B (B=1.....B,;) to the
J nuclear data, the “a priori” covariance matrix of the performance

parameters is given by:
T
B, =SgB,Ss

It can be shown that, using a set of | integral experiments A,
characterized by a sensitivity matrix S,, besides a set of statistically
adjusted cross-section data, a new (“a posteriori”’) covariance matrix

can be obtained:

-1
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where B, is the integral experiment uncertainty matrix.




Statistical Adjustment Method

This matrix can then be used to define a new (“a posteriori”)
covariance matrix for the performance parameters B:

(B)-S15,5, 15,
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From this expression, it results that in order to reduce the performance

parameter “a priori” uncertainties, the most effective integral experiments
are those:

m with “representative” sensitivity profiles (S,~Sg) and
m small experimental uncertainties (B,~0).
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Statistical Adjustment Method

If we consider only one performance parameter B and only one

experiment “1”’, and if we put B, =0, we obtain the expression of the
“representativity” of one integral experiment:

. sTB,S; )
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Then, we can consider the previous equation as a generalized
expression for the reference parameter uncertainty reduction. This
generalized expression accounts for more than one experiment
and allows estimating the impact of any new experiment in the

reduction of the “a priori” uncertainty of the design performance
parameters.




GLOBAL ADJUSTMENT




Adjustment Criteria

» Reference system is the Advanced Burner Reactor (metal
and oxide fuel) as considered within GNEP

» The selected integral experiments meet a series of
requirements: a) low and well documented experimental
uncertainties; b) enabling to separate effects (e.g., capture
and fission); and c) allowing validating global energy and
space dependent effects.

E irradiation experiment for b)

E “representative experiments” for c)

I specific spatial effects are singled out with appropriate
experiments (e.g. experiments with or without blankets)

> Global statistical adjustment: B, =B, -B,S,(S1B,S, +B,)'SIB,

» Four bands of energy: 20 MeV, 0.5 MeV, 67 KeV, 2 KeV
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List of integral experiments used in the adjustment

|| Parameter to be analyzed
Experiment | Critical [Reaction] Irradiation | Fuel Type | Pu/(U+Pu)
mass Rates | Experiment
GODIVA Yes Yes - U Metal 0.0
JEZEBEL® Yes Yes - Pu Metal 1.0
JEZEBEL“" Yes - - Pu Metal 1.0
ZPR-3/53 Yes Yes - PuC-UC 0.42
ZPR-3/54 Yes Yes - PuC-UC 0.42
ZPPR-15 Yes Yes Pu-U Metal 0.13
COSMO® - Yes - PuO,-UO> 0.27
CIRANO® Yes - - PuO,-UO> 0.27
PROFIL - - Yes PuO,-UO; 0.27
TRAPU® - Yes PuO,-UO, 0.27

a) experiments performed In the MASURCA facility
b) irradiation experiments performed in the PHENIX reactor
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C/E and Associated Uncertainties (o) Before and After Adjustment

Type of Experiment | old C/Exc | new C/Ex o | Type of Experiment| old C/Exc | newC/Ex o
Lfvzsgé‘iiplt%e 0.977 +0.020 | 1.009 + 0.009 TFSAWI'DZSS @ | 0872£0.023 | 0.978+0.021
e ey | 100440023 | 1005+ 0,010 | YXBTISORRAE | 0,985+ 0,015 | 1.006 +0.010

PL238 Captee | 17440040 | 10150086 | NP2OT FIMORRAC 10960 10,015 | 0.979 % 0,011
Ty (W28 | 0.752£0.150 | 0.949x0.133 | PU230FISORRA | 1 0g3 40,025 | 1.005 + 0,023
nggﬁgtg{e 0.963 + 0.030 | 1.021 + 0.015 Puzigogiijg’r}fate 0.983 +0.013 | 0.984 + 0.003
P SASe | 100140022 | 0,995+ 0,013 | PUAE) ISMORRAE |1 0344 0,023 | 1.016 + 0.016
PLail CaPte | 0.847£0041 | 0.87120,013 | TUPE ORI 10,998 +0.020 | 1.013 %0017
Pu2e2 Captie | 1.002+0035 | 11280019 | T2 ISNORRAE 11000 £ 0,023 | 1,002+ 0022
ATl VU 1100040020 | 1.003% 0015 | AL SORRAE ) 0744 0,023 | 1,003+ 0,022
NP237 CaPET® | 0.988+0.036 | 1.000: 0.022 | AM2A3 EISIOARAE |1 059 4 0,023 | 1.008 + 0,021

PROFIL2 ®
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C/E and Associated Uncertainties (o) Before and After Adjustment (cont.)

Type of Experiment | old C/E+c | new C/E £ o | Type of Experiment| old C/Exc | newC/Exo
U236 Kett
TRAPUS ® 0.965 + 0.010 | 0.995 + 0.009 CODMTA ® 1.000 £ 0.001 | 0.999 + 0.001
Np237 U238 Fission Rate
TRAPLZ ® 0.880 % 0.033 | 0.954 + 0.026 SODIVA © 0.955 + 0.012 | 0.965 + 0.004
TR?&S% o) 0.942 + 0.010 | 1.000 + 0.006 szgég'f\s}'gn(d?ate 0.991 + 0.016 | 1.003 + 0.010
TR?SS% o) 1.006 + 0.005 | 1.001 + 0.004 Puzg%';f\s}zn(dﬁzate 0.986 + 0.017 | 0.987 £ 0.003
Pu240 0.982 + 0.006 | 1.000 + 0.006 Kett 1.000 % 0.002 | 1.001 + 0.001
TRAPU2 ® wee = S JEZEBEL9 © e e
Pu241 U238 Fission Rate
TRAPLL ® 1.005+0.006 | 1.001+0.003 | 20 Con 0Ty | 0.974+0.009 | 0.984 +0.004
Pu242 Np237 Fission Rate
TRAPUL ® 0.998+0.008 [ 10120004 | P 20 o2 PIGT | 1,009 £ 0,017 | 1.021 £ 0.010
Am241 Kett
TRAPUS © 0.985+0.039 | 0.986+0.005 | - o | 1.000%0.002 |0.999 +0.002
Am242 Ker
TRAPU2 ® 1.029 + 0.043 | 1.032 % 0.013 . 1.007 £ 0.002 | 1.002 + 0.001
Am243 Keft
TRAPUL ® 0.939 + 0.026 | 0.974 + 0.020 O n 15 0.999+ 0.002 | 0.999+ 0.001
Cm242 Ker
TRAPUL® 1.003  0.039 | 0.971 % 0.013 PR NIE3 1.009 + 0.002 | 1.001 % 0.001
Cm243 Ker
0.462 % 0.031 | 0.999 + 0.031 e 1.008 + 0.002 | 1.000 + 0.001

TRAPU2 ®
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Calculated Adjusted Data Change and Original and Adjusted Standard Deviation (%)

Adjus. | Stand. Deviat. % | ..~ [ Adjus. | Stand. Deviat. %

% Orig. | Adj. ' % Orig. | Adj.
m\w.o 21 | "0 | 07 | 140 | 34
674 | p0O | 120 | "7 04 | @0 | 20
607 /500 | 243 | ™29 | 89 | 148 | 93

S — S fis

116 | 88 | @@ | "0 | 29 | 50 | 60

50 | 89 | 58 |P29% ) 27 | G6g | 54

113 | 126 | 76 |P2257) 71 | B84 | 102
st | 06 | 168 | 26
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Calculated Adjusted Data Change and Original and Adjusted Standard Deviation

(%)(cont.)

Adjus. | Stand. Deviat. % Adjus. | Stand. Deviat. %
Param. o : , Param. o : .
_——r | oig | Ay o [orig. | Adj
Cma242 U238
e | 1B\ 1000 | 707 | 2P| 9 | 50 | 31
o 11305 ()1000 | 265 | 22| 258 | 300 | {4
Cm242 /
\ara | 968/ 1000 | 743
AmM——To | B8 | PH
c gr.l
Am?243 U238 o.ine|
wvgrp | 52 | 60 | 56 | Pl 35 | 171 | 85
Am243 Fe56 Ginel
wogrs | 97 | 85 | 35 | TXT | 79 | 105 | 84

inel

ey | 91 | 56 | 39 | MBI 34 | 167 | 143
am4s | 57 | 61 | 23

c gr.l
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Pu-238 (n,y)

Cross Section (b)

3.36 4

2.52 4

168 4
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 ENDF/B-VI11.0; Red JEFF-3.1; Green JENDL-3.3




Cm-242 (n.y)

Cross Section (b)

2.52 -

l1.eE -

0.84 -

-l|:|+‘4 | I | 1':'+5
Incident Energy (eV)

d JEFF-3.1; Green JENDL-3.3




ZPPR-15 k4 correlation with other experiments after adjustment

Type of Experiment ggﬁgfg{;g;i
U-238 Capture, PROFIL1 -0.22
Pu-240 Capture, PROFIL1 0.11
Pu-239, TRAPUZ2 -0.21
U-238 Fission Rate, COSMO 0.18
Np-237 Fission Rate, COSMO 0.11
Pu-241 Fission Rate, COSMO 0.20
Np-237 Fission Rate, GODIVA -0.07
Np-237 Fission Rate, JEZEBEL9 -0.07
Kett, CIRANO 0.30
Kett, ZPR-3/53 0.08
Ketf, ZPR-3/54 -0.05

Nl
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K¢ Uncertainties [pcm] calculated with the BOLNA (BNL;
ORNL,; LANL; NRG; ANL) covariance matrix and
adjusted covariance

| BOLNA | Adjusted
Reactor )
4 groups | Covariance
ABR
Oxide 1439 639
ABR
Metal 1460 639




Summary on Global Adjustment

« A global adjustment has been applied to the uncertainty reduction on
the criticality of the Advanced Burner Reactor, (both metal and oxide
core versions) of the GNEP initiative.

It is remarkable that already at this stage it has been possible to
Indicate a few significant improvements of the present ENDF/B-VII data
file, that have as consequence:

» to reduce by more than a factor of two the present uncertainty,
e.g., of the ABR cores keff and

» to improve significantly the prediction of TRU nuclide densities
during the cycle.
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Interface Effects Adjustment




The Problem

Interface effects (e.g. core/reflector interfaces) are expected to
play an important role in burner type of future fast reactors, Iin
particular for power distribution assessment due to the
existence of severe space and energy neutron flux distribution
transients at interfaces.

A detailed multigroup energy treatment to account for
spectrum transient at interfaces dramatically improves the
agreement with a reference continuous energy Monte Carlo
calculation.

However, when analyzing experimental configurations that

were purposely conceived for studying these types of effects

(replacing blankets with reflectors) still large discrepancies

can be observed for reaction rates gradients in regions close

to boundaries between core and reflector.

An adjustment has been performed using the ENDF/B-VII data
and the AFCI (GNEP).1.0 covariance data in order to better

understand the origin of the discrepancy and provide
feedbacks to nuclear data evaluators.

NUCLEAR SCIENCE AND TECHNOLOGY DIRECTORATE
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ZPR-3 Configurations
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CIRANO Configurations
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Adjustment for Reflector Effect

Core Reflector/Blanket

1.3
195 ZONA2A
= = ZONA2B -
-
0.9 1 1 1 1 1 1
0 10 20 30 40 50 60 70

Radial Distance [cm]

C/E in U235 fission rate distribution in CIRANO 2A (Blanket) and CIRANO 2B (Reflector)




Integrated sensitivity coefficients

F9 gradient F8 gradient
ZPR3-53 (U blkt) | ZPR-54 (Fe refl) | ZPR3-53 (U blkt) | ZPR-54 (Fe refl)

capture 0.0 .32 0.0 0.02
Fe-56 |inelastic 0.1 -0.02 0.0

elastic 0.1 -0.7% 0.04 0.05

capture Q.3® 0.0 0.02 0.0
U238 |inelastic 0.19 0.0 A.I® 0.02

fission -0.09 0.0 -0.11 0.0




Sensitivity profile of Fe56 elastic and capture to B10 n,a slope
in ZPR3-54
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Initial and new C/E from adjustment using original covariance

data.
Experiment oldC/E£c | newC/E+£o Experiment oldC/E£c | newC/E+£o
BI0ML0) S10PE10.913+0.030 | 0.991 20,019 | U235 ISSON BOPE | .893 4 0.030 | 0.963 + 0.015
U235ZFPi§;<31514810pe 0.989 < 0.030 | 1.045 < 0.011 szézlfﬁ%i(‘;“z%l"pe 1.076 = 0.030 | 1.019 + 0.009
B oo P€ [0.937+0.030 | 0.990 + 0.011 | B1I)0Pe | 11974 0,030 (10843 0.002
U238 Niston DIOPC | 1202+ 0.030 | 1019+ 0.020 | P12 Fission S0P | 1 994 0.030 | 1.049  0.004
U238 Fission Slope | 1 51 1 0.030 {10802 0.015 | U238 fisston Slope | 1 3564 0,030 | 0.988 + 0.029
B oo S OP¢ | 0.870+0.030 | 0.940 + 0.014 | U235 FISSIOR BI0P€ | 1 913 4 0.030 | 1.005 + 0.001

CEAND TECHNOLOGY DIREC TORATE




Adjusted multigroup cross section using original covariance
data.

Stand. Deviat.

Stand. Deviat.

Stand. Deviat.

Param. A(a)us. % Param. A((i)i)us. % Param. A(a)us. %
Initial Adj. Initial Adj. Initial Adj.
ey | 02 |25 |25 ) LGSR, e | 17s | 178 | S0 70 | 200 | 199
oy | 58 | 199 | 198 | 7| e8| 227 | 226 | Ja | 24 | 135 | 132
cots | 28 | 159 | 157 | w0, | 166 | 100 | 56 | W50, | 161 | 100 | 60
v | 161 | 100 | 60 | w0 | 162 | 100 | 60 | wny, | 162 | 100 | 60
s | 162 | 100 | 60 | w50 | 162 | 100 | 59 | G000 | 141 | 86 | 51
sy | 69 | 50 | 36 | A%, | 87 | 38 | 31 | 2% | 132 | 50 | 37
Fe56 Fe56 Fe56
wog | 13 | 30 | 20 | ] e | 32 | 30 | G0 a3 | 30 | 29
grars | 38 | 33 | 32 | i, | 167 | 55 | 34 | LD 127 | 64
g | 497 | 150 | 82 | N[ 523 | 240 | 192 | 2P |(603) | 276 | 221
s | 84 | 302 300 | | 217 | 188 | 70 | B, | 225 | 303 | 269
gy | 260 | 200 | 72 | GBS, 256 | 194 | 40 | PP 242 | 206 | 71
WS 1200 | 169 | 71

G gr.6




Modified Covariance Data

Because of a ~30% uncertainty on Ni58 elastic in the
resonance region, there is a very large adjustment (close to
70%) that results in a significant contribution to the
discrepancy reduction for low energy reaction rates gradients
In the case of CIRANO 2B. The quite large uncertainty
associated to the Ni58 is probably fairly artificial and due to a
lack of modeling of the large resonances for structural
materials.

Moreover, the covariance data for Fe56 were derived directly
from JENDL 3.3 data, and that are probably slightly optimistic
for the elastic (~3% standard deviation) and inelastic (~ 5%
standard deviation) cross sections.

In order to avoid this rather artificial type of effects, we have
tentatively modified a few uncertainty data (namely the
standard deviations in all groups of: Ni58 elastic (set to 8%),
Fe56 elastic (set to 8%), and Fe56 inelastic (set to 15%)). With
these modified covariance data, a new adjustment was

attempted .

L
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Initial and new C/E from adjustment using modified
covariance data.

Experiment oldC/Ex£c | newC/Exo Experiment oldC/Exc | new C/Exo
B1O0L) S19Pe 1 0.913+0.030 | 1.018+0.022 | U235 PISSION BIOPE | 893 2 0.030 | 0.939 = 0.010
U235ZFPi§;<i1514SIOPe 0.989 + 0.030 | 1.054 + 0.012 Nplglffgignzil"l’e 1.076 £ 0.030 | 1.021 = 0.009
Fua3d Liesion S1%P€ | 0,937 +0.030 | 1.002 +0.012 B“’Z(;,‘igg_gg’pe 1.107 £ 0.030 | 1.084 + 0.002
U235 Tssion J1OPC | 1,202+ 0.030 | 0.998+ 0,022 | 1339 ThsSIon SIOP 4 095 4 0,030 | 1.050  0.004
U230 Riesion SIOPC | 1,221 +0.030 | 1.059 2 0.016 | V238 Bosion SIOPE | 4 3564 0,030 | 0.988 = 0.029
Puas) ssion SIOPC | 0.870 +0.030 [ 0.920 +0.010 | U235 FISSOn BOPC | 0134 0,030 | 1.005 + 0.001
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Adjusted multigroup cross section using modified covariance
data.

Param. Adjus. | Stand. Deviat. % Param. Adjus. | Stand. Deviat. % Param Adjus. | Stand. Deviat. %
% Initial Adj. % Initial Adj. ' % Initial Adj.
sy | 02 | 25 25 | mm, | 14 | 178 | a7s | SB2 01 102 | 200 | 198
oz |80 | 199 | 199 | T) 04 | 227 | 226 | S| 01 | 135 | 134
oy | o ] use | ass | LSS0 104 | 100 | 95 | w50, | 88 | 100 | 100
s | 89 | 100 | 100 | 0 | 89 | 100 | 100 | 40| 90 | 100 | 99
s |91 | 100 | 99 | 00 1 o | 100 | 99 | a0 | 80 8.6 8.6
vy | 398 5.0 49 | %, | 144 | 80 80 | 00 | 150 | 80 8.0
s | 22 | 80 79 | &% | 29 | 80 80 | 5% | 29 | 80 8.0
oo | 31 ] 80 79 | 495 | 35 | 80 | 79 | S| 65 | 80 8.0
soty | 79 | 80 | AR | s% 78 | 490, | 79 | 80 7.9
sons | 79 | 80 80 | %% | 79 | 80 | 79 | ¥ | 79 | 80 7.6
sos | 79 ] 80 79 | Ao, | 79 | 80 80 | 9% | 79 | 80 7.9
sy | 79 | 80 79 | segs | 79 | 80 80 | 9% | 79 | 80 7.9
sas, | 79 | 80 79 | J49% | 79 | 80 80 | 9% | 79 | 80 7.9
o | 78 | 80 80 | wae, | 64 | 150 | 150 | 0. | 47 | 150 | 146
o 4 Gs.s)| 150 | 131 s |32 150 | 103 | 5% |(as. 150 | 14.0
oSy s | so | 7e | N ] a6 | 302 | 300 | S0 ] o20 | 188 | 187
gy | 213 | 303 | 302 | 00 {(as) | 200 | 192 | | 254 | 194 | 159
orims | 245 | 206 | 142 | ZPF | 200 | 169 | 168




Major contributors to new C/E after adjustment using
modified covariance data

Total Major Contributors
Experiment Relative
Change Parameter Contribution Parameter Contribution Parameter Contribution
B10(n,a) Slope ‘Fe56 Fe56 Fe56
ZPR3-54 11.5 0_mel gr. 6 Oo9 o_el gr. 20 0-9 o_cap gr. 20 0-8
U235 Fission Slope Fe56 Fe56 Fe56
ZPR3-54 6.5 Ginel gr. 6 0.9 0_el gr. 20 0.7 Gcap gr. 20 0.6
Pu239 Fission Slope Fe56 Fe56 Fe56
ZPR3-54 6.9 c’_inel gr. 6 0-8 c)_el gr‘ 20 0-6 O_cap gr. 20 0-6

U238 fission Slope Fe56 . Fe56 . Fe56
ZPR3-54 -17.0 o gr. 5 @ o™ gr. 4 @ o”gr.5 0.8

U238 Fission Slope Fe56 . Fes6 . Fe56
CIRANO 2B -13.2 o gr. 5 @ o gr.4 @ o gr.5 0.9

Puzé?lfrlilig)nzslelope 5.7 cwgfgsfzo 0.6 oe'Fger5.620 0.6 c"ﬂ'egf. 6 0.5

Bloe) Sope 2.0 ey, 5 -0.9 i -0.8 ey 3 -0.4
P2 ssion Slope 4.4 oo 5 1.6 o 4 1.4 a3 -0.8
U235 Rission S\ope -0.8 e 4 -0.3 oo 5 -0.3 o 4 0.1
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Summary on Interface Effects Adjustment

A statistical adjustment has shown that using experimental reaction
rate distributions, measured in different cores with different
reflectors (ZPR3 53 and 54, and CIRANO assemblies), one can put in
evidence nuclear data that should be improved in order to obtain
better calculation-to-experiment agreement.

The results obtained in the study offer some clear indication towards
the improvement needed in the inelastic cross sections both of Fe-56
and of U-238. Another indication is related to the need of

Improvement of the Fe-56 capture cross section in the 1 keV energy
range.

Finally, the study has also underlined that in order to consolidate the
present results and trend indications for data improvement, it is
needed to further strengthen the covariance data that are used in the
uncertainty analysis and subsequent statistical adjustment. In
particular a new reevalaution of covariance matrices for Fe-56, Ni-58,
and Cr-52 will be needed.
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Conclusions

* INL has several capabilities for computing sensitivity coefficients,
perform uncertainty evaluation, select experiments based on
representativity, carry out target accuracy assessment, and make
nuclear data adjustments.

» Several exercises have already been carried out and feedbacks have
been performed to nuclear data evaluators.

= At present INL is very active in an AFCI project for uncertainty
reduction related to nuclear data via data adjustment

» Work has also started in collaboration with BNL for performing a
consistent data adjustment on basic nuclear parameters (optical
model, and resonance parameters) using integral experiments.
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