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On September 11, 2003, U.S. Nuclear Regulatory Commission (NRC) staff met with

Duke Cogema Stone & Webster (DCS), the mixed oxide fuel fabrication facility (MFFF)

applicant, to discuss the validation of nuclear criticality safety computer codes related to the

revised construction authorization request (CAR or revised CAR) submitted to NRC on October

31, 2002. The meeting agenda, summary, DCS handouts, attendance list, and NRC handouts

are attached (Attachments 1, 2, 3, 4, and 5 respectively).
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MEETING AGENDA
MIXED OXIDE FUEL FABRICATION FACILITY
September 11, 2003

Introduction

Discussions of nuclear criticality safety validation report
Lunch

Discussions of nuclear criticality safety validation report
Summary / Actions

Adjourn
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MEETING SUMMARY
MIXED OXIDE FUEL FABRICATION FACILITY
September 11, 2003

Purpose:

The purpose of the meeting was to discuss the unresolved nuclear criticality safety issue
related to the Mixed Oxide (MOX) Fuel Fabrication Facility Construction Authorization Request
(CAR) submitted by DCS on October 31, 2002, identified as NCS-4 in the NRC staff’s Draft
Safety Evaluation Report (DSER) dated April 30, 2003.

Summary:

The meeting was a technical, working level meeting that covered the remaining nuclear
criticality safety unresolved issue, NCS-4, in detail. Handouts were provided by DCS as the
basis for discussion. The handouts are provided in Attachment 3.

A summary of the issues discussed is provided below:

Nuclear Criticality Safety

NRC opened the meeting by asking DCS what methodology or methodologies it wants to use in
its criticality validation report, and cited staff's memorandum dated September 10, 2003, that
documented a phone call with DCS. The memorandum can be accessed in NRC'S ADAMS
document system under ML032530534.

DCS stated that it proposes to place less reliance on the sensitivity/uncertainty (S/U) method
and rely on a more traditional validation approach. Doing so would make many of the NRC
questions regarding the S/U method moot. DCS, however, stated that it may rely on the S/U
method at some future time as the method matures. The traditional methodology will be based
on NUREG/CR- 6698, “Guide for Validation of Nuclear Criticality Safety Calculational
Methodology.” DCS'’s proposed approach, consisting of six steps, is described further in
Attachment 3. During the meeting, DCS discussed these six steps.

With regard to steps 2 and 3, step 2 is to develop screening criteria and step 3 is to identify
experiments within the screening criteria. NRC requested that DCS provide the bases for its
screening criteria and justification for benchmark experiments that DCS intends to include even
though they fall outside the screening criteria. NRC staff questioned the difference between
“primary” and “secondary” parameters on slide 8. DCS responded that primary parameters can
be quantified whereas secondary parameters are not, and are of lesser importance. DCS
stated that it considers secondary criteria in addition to primary criteria in identifying key
parameters. NRC questioned whether both the primary and secondary criteria had to be met to
conclude that a benchmark should be included. DCS responded that mainly the primary
screening criteria were used to select applicable benchmarks.

On slide 11, NRC staff stated that it appears that the screening criteria (including H/Pu ratio of
0-50) appear to be overly broad and not in agreement with NUREG/CR-6698. DCS responded
that it did not literally apply the NUREG - - it followed the steps in the NUREG, but not

Attachment 2



DUKE COGEMA STONE&WEBSTER SLIDES
MOX FUEL FABRICATION FACILITY
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" STONE & WEBSTER

1.
2
3.
4
5

“FF Validation Report, Part
Background

. - Approach

AOA(3)
AOA(4)
Results/Conclusions

11 Sep 2003 DCS NRC Meeting on Criticality Safety Open Items
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/3 Background (1 of 2)

STONE & WEBSTER

MFFF VélidatiCm Report, Part II, (Rev. 0) initially submitted, Dec, 2001.
Relatively small number of benchmarks were selected manually and
analyzed by standard statistical methods (USLSTATS).

NRC informal comments were that the benchmark data was not normally

distributed and, in the case of AOA(4), only 14 benchma1ks were
selected.

During late 2001-early 2002, DCS contracted with ORNL to USe new

Sensitivity and Uncertainty (S/U) methodology to 1dent1fy applicable
experiments.

ORNL study identified a number of additional ’benchmarks.

Of these, DCS used 90 benchmarks for AOA(3) and 66 benchmarks for
AOA(4), submitting rev1sed Vahdatlon Report Part II, January, 2003
(Rev. 1).

11 Sep 2003 DCS NRC Meeting on Criticality Safety Open Items
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<3) Background (2 of 2) |

DUKE COGEMA
STONE & WEBSTER

» To address NRC concern about non-normality, the non-parametric
method (NPM) was used. |

»  Meeting held at NRC offices, March 2003, in which NRC requested
clear definition of Vahdated AOA and justification for details of the

report.
» DCS revised Validation Report, Part II (Rev 2) and provided it on 2
-~ July, 2003.
« NRC questions received in late June, were responded to on 28 July
2003.

» Responses discussed in public meeting on 31 July 2003.

o NRC said Parts I and III would be approved essentially as submitted.

« However, NRC stated that it would need additional margin to be
included on AOAs for Part II (AOA(3) and AOA (4)).

* DCS responded with a letter on 26 August 2003.

11 Sep 2003 DCS NRC Meeting on Criticality Safety Open Items
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DUKE COGEMA
STONE & WEBSTER

1.

Provide more justiﬁcation of ValiditY/correctness of S/U work
performed by ORNL for DCS.

Provide information about the QA of the ORNL work.

Provide justification of the selection criteria used in the ORNL work
(S/U) to select the experiments.

Provide information as to how example experiments in Tables 3 and
4 of the letter were identified and determined as being appropriate.

Explain how the bounding values shown below Figures 1 and 2 were
obtained.

11 Sep 2003
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/j‘ Status of Validation Report, Part IT
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STONE & WEBSTER

* As discussed i the DCS letter of 26 Aug 2003,
the selection of benchmark experiments can be
performed in several ways with essentially the
same result. | |

e As aresult of NRC questions as to the validity and
justifications of the ORNL work on S/U for the
selection of experiments, DCS is using a
traditional technique for benchmark selection.

> The experiments have already been described in
previous reports.

11 Sep 2003 DCS NRC Meeting on Criticality Safety Open Items



(3 ]DCS Process Outline

DUKE COGEMA I AR NI T AN L e
STONE & WEBSTER

» DCS will describe the approach, expected
benchmark seleouon including justification, and
results. -

o Methodology based on NUREG 6698 Section 2.5

— Step 1: Identify key parameters of system.

— Step 2: Develop screening criteria.

— Step 3: Identify experimehts within screening criteria.
— Step 4: Determine AOA based on experiments.

— Step 5: Show that the system falls within the AOA.

— Step 6: Document the results for the AOA.

A R

11 Sep 2003 DCS NRC Meeting on Criticality Safety Open Items
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STONE & WEBSTER

> AOA identification approach (NUREG 6698

oectlon 2.5, Step 1)
~ Primary

a. Fissile Matenal: Pu

b. Isotopic composition of fissile material: 239Pu: 96%, 24%Pu: 4%
c. Pu content: 100%

d. Moderator: hydrogen

e

. H/Pu: 0-6
f. EALF: 0.5-65,000 eV
Secondary

a. Physical form: PuO, powder and water mixtures -
b. Reflector: Bare, Water, cadmium and boron absorbers
c. Density: 11.46 g/cc max

d. Geomctry: arrays of cylinders, spheres, isolated cyhnders complex units
of non uniform slabs and cylinders

11 Sep 2003 DCS NRC Meeting on Criticality Safety Open Items




- AOA(3) Justification of Primary and Secondary
(ﬂ . . .
£ Classifications
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STONE & WEBSTER

 Primary parameters, such as fissile material,
 moderator, and EALF, have a major and direct
influence on the reactivity of a benchmark
» Secondary parameters such as physical form and
geometry are well modeled in the code and thus
have a less important influence

11 Sep 2003 " DCS NRC Meeting on Criticality Safety Open Items 9
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STONE & WEBSTER

318 Pu Benchmarks
1.06 : l a , . - 1.06
N R .
PR R BT
1021 - ..;%{T._ “L'E%’Z o ud: . i.. é, o e | 4,02
ﬂl b % - } ' i l sy I '
9 1.00 - ?}E‘ 9_?,‘..diw. o e g aesp bt —~——1 1,00
2 .‘Z%}‘:"ﬂ;m ; L S
9 098 {——F— ] -1 0.98
S R i
2 0,96 fer - Ao e e ~§-— - 0.96
i { :
094 |- - ,———‘ — - ; f 1~ 0.94
. L _, ,
0.92 R _.% J SR B : N S ke e e 0.92
§ :
0.90 ‘ ] 0.90

Comparison of Kk, Data for 318 Experiments
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EALF (ev)

1e-2 161 1e+0 1e+1 1et2 1e+3 1e+4 1e+5 1e+6 1e+7

KENO V k-effectives
-------- Averagje k of 318 Benchmarks

— 0.9815 AOA-3 & AOA-4 NPM - Uncertainty

— Proposed 0,9315 USL

k-effective
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Summary

» All candidate benchmarks before
selection

* Even though all would not be
expected to meet screening
criteria, they nevertheless show

that all KENO results are clearly
bounded by 0.93 (and essentially
by 0.98).

* Average of the data actually
slightly above 1

- *No apparent trend

* Large margin between all data
and proposed USL

11 Sep 2003
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AOA (3) Screening Area of Applicability for
Benchmark Experiments
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DUKE COGEMA
- STONE & WEBSTER

Screening AOA selected (based on NUREG 6698,

Section 2.5, Step 2)
Primary

a. Fissile Material: Pu

'b. Isotopic composition of fissile material: 23°Pu:86%-100%, 240Pu:0- 8%
* ¢. Pu content: 90-100% |

d. Moderator: hydrogen

¢. H/Pu: 0-50

f. EALF: 0-10 eV

Secondary

a. Physical form: PuO, powder, Pu Metal and hydrogenous matcnal mixtures
b. Reflector: Bare or hydrogenous, neutron absorbers

c. Density: 11.46 g/c¢ max

d. Geometry: arrays and contiguous units

11 Sep 2003 | DCS NRC Meeting on Criticality Safety Open Items 11




DUKE COGEMA
STONE & WEBSTER

AOA(3) Critical Benchmarks Selected
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Table of selected benchmarks that meet the criteria (NUREG

6698, Section 2.5, Step 3)

Experiment Num Fissile Pu Hopy Moderator H/Pu EALF Description Comment
Exp Mat'l Confent | [wt. %] [eV]
Selection Criteria ) Pu 90-100% 0-8% Ilydrogen 0-50 0-10¢
1.548- High **Pu content justified since little
PU-COMP-MIXED-001 5 Pu 100% - |2.2-18.35| Hydrogen 5.0-49.6 957,000 PuO;- polystyrene compacts to no trend observed
. High **Pu content justified since little
PU-COMP-MIXED-002 29 o 100% |2.2-18.35 Hydrogen 0.04-49.6 | 0.685-4,900 |PuO;- polystyrene compacts 10 10 trend observed
. Cylinders of plutonium metal sealed |Hydrogen is interspersed within the
PU-MET-FAST-016 6 Pu _100% 397 . Hydrogen 0 7760-11,700 in an alumimm can with a steel lid  |cylinders (similar to MFFF storage)
. 93,500- [Cylinders of plutonium metal sealed |Hydrogen is interspersed within the
.M E I - g 0,
PU TAST-017 5 Pu 100% 5.97 Hydrogen 0 782,000 |inanaluminum can withasteel lid |cylinders (similar to MFTF storage)
- 18,200- |Cylinders of plutonium contained in a|Hydrogen is interspersed within the
PU-MET-FAST-037 7 Pu 100% 591 Hydrogen ] 0 148000 |[seamless aluminum cans cylinders (similar to MFFF storage)
628,000- - |No moderation (similar to MFFF
PU-MET-FAST-00, 8
AST-003 2 Pu 100% 6 N/A 0 694,000 Unmoderated metal button arrays storage evaluated w/o moderation)
. g Hydrogen and . . . ‘|Carbon has very small reactivity
PU-COMP mR-OOI 1 PQ 100% 54 carbon 0.37 308 Plutonium oxide, graphite, and boron effect relative to hydrogen
Total 55

11 Sep 2003

DCS NRC Meeting on Criticality Safety Open Items
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55 AOA-3 Benchmarks
Summary
1,04 {—-~! - —t 1.04 |
E *55 applicable benchmarks
- 1.02 {-- A - 1.02 |
) : 2 o® ;' . .
g 100 | e 100 Very similar to AOA (4)
L= | - i I = , . .
3 % | >% 8 +All data (including
& 0961 - 096 £ experimental uncertainty)
004 o : ~———tos bounded by 0.9815
0_92 [ FUUURRR FUTORISIOY IUUNEUDY SR U JUS— 0.92 . .- .
| | ; *No significant trend
0.90 : | — 0.90
1e-1  1e+0 1e+1 1e+2 1 e+:} 1e+4 1e+5 1e+6 ° Large margin b etween data
EALF (ev)
(ev) and proposed USL
KENO Vi k-effectives
—— (.9815 NPM K - Uncertainty
—— Proposed 0.9315 USL
11 Sep 2003 DCS NRC Meeting on Criticality Safety Open Items
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AQOA(3) Validated AOA
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Table 5-3 AOA(3) Comparison of Key Parameters and Definition of Validated AOA

Parameter Design Application Benchmarks Vealidated AOA
Fissile Matcrial Pu Pu Iu
o,

Isotopic composition 4 wt. % 2P 22w, A}?OIISJS wt. % 4 wt. % **°Pu
Pu Content 100% 100% 100%
Moderator ' Hydrogen Hydrogen' Hydrogen
H/Pu 1.16 t0 597 0to 50 1.16 to 5.97

i 5T, 000 .
BALT [eV] 3.1 to 65000 1.5 to 782:669 3.1t0 65000

PuO, Powder and PuO, Powder, Pu metal PuO, Powder and

Physical form hydrogenous mixtures and %‘:z?:sm“s hydrogenous mixtures
Reflector “(’:Zt:::"reclg' Plexiglas, air, water Water or air
Density 11.46 g/cc max 19.5 g/cc max 11.46 g/cc max
. Parallelcpipeds Arrays and contiguous | Arrays and contiguons
Geometric shape Amays of cylinders contiguous ¥s anc contigy
Spheres umts units

1 . .
One experiment also contained carbon

11 Sep 2003 -~ DCS NRC Meeting on Criticality Safety Open Items 14
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AOQA identification approach (NUREG 6698,

Section 2.5, Step 1)

Primary
Fissile Material: Pu o
Isotopic composition of fissile material: 229Pu:96%, 24°Pu:4%
Pu content: 6.5% and 22% -
Moderator: hydrogen
H/(U+Pu): 0-1.6
f. EALF:0.8-175eV
Secondary
a. Physical form: MOX powder and water mixtures
b. Reflector: Bare, Water
“c. Density: 5.5 g/cc max
d

. Geometry: spheres, isolated cylinders, complex units of non uniform slabs and
cylinders

e &0 o P

11 Sep 2003 DCS NRC Meeting on Criticality Safety Open Items 15
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AOA (4) Screening Area of Applicability for
47 Benchmark Experiments

DUKE COGEMA
STONE & WEBSTER

o Screening AOA selected (based on NUREG 6698,
Section 2.5, Step 2)
Primary
Fissile Material: Pu -
Isotopic composition of fissile material: 22°Pu:86%-100%, 24°Pu:0-8%
Pu content: 0-30%
Moderator: hydrogen
H/(U+Pu): 0-10
. EALF: 0-1,000 eV
Secondary

a. Physical form: MOX powder and hydrogenous material mixtures
b. Reflector: Bare or hydrogenous
c

e a0 g

. Density: 7 g/cc max
d. Geometry: contiguous units

SN MR AT ML TR DGR I 0 TR AR i

11 Sep 2003 . DCS NRC Meeting on Criticality Safety Open Items



DUKE COGEMA
STONE & WEBSTER

Experiment Num Fissile Pu Hopy, Moderator X EALF Description Comment
Exp Mat'l Content | [wt. %] [eV]
Selection Criteria Pa 0-30 0-8% Ilydrogen 0-10 0-1,000
Rectangular parallelepipeds, . A S
MIX-COMP-INTER-001 13 P | 81293 | 115 | Hydrogen | 2873 | 0.63-41.71 |Compacts of UO#PuO, and L Eh :”U:'d":::;"‘fgs""“ since litde
Polystyrene
H/X >10 justified since no trend
observed and /X not well defined
MIX-COMP-THERM-001 3 Pu 2% 1.5 Hydrogen 3.3-175 0.1-0.9 |MOX fuel pin arrays for pin arrays. High 240Pu content
justified since little to no trend
observed
H/X >10 justified since no trend
. observed and H/X not well defined
MIX-COMP-THERM-005 7 Pu 4% 182 Hydrogen 2.2-119 | 0.09-04 [MOX fuel pin arrays for pin arrays. High 240Pu content
' justified since little to no trend
observed.
. Only experiments with weak
NSE-55, Table 5 w/o stron; MOX polystyrene compacts with absorbers. High 240Pu content
sbsorbers 4 7 Pu 30% 115 Hydrogen . 2.8‘ 38.5-43.9 poison plates ustified since lttle to no trend
observed.
Only experiments with weak
. ‘|absorbers, Similar experimental
DNWL-2129, Table 3, wlo | ;¢ Pu 15% 146 Hydrogen 306 | 014026 [MOXPolystyrene comprctswith |0 R K e, High
strong absorbers poison plates 240Pu content justificd since little to
no trend observed.
BNWL-2129, Table 4 w/o MOX polystyrene compacts with Only experiments with weak
ctromg ahsorbers 10 Pu 27-28% 8 Hydogen | 7.094 | 1561 | o8 b M:’s
MIX-COMP-THERM-002 2 Pu 2% 7.9 Hydrogen 0 0.58  |MOX fuel pin arrays
MIX-COMP-THERM-003 3 Pu 7% 8.6 1ydrogen 0 0.55-0.91 |MOX fuel pin arrays
MIX-COMP-THERM-009 1 Pu 2% 8 Hydrogen 0 0.55 MOX fuel pin array
Carbon has very small reactivity
. . . cffect relative to b ; High Pa
PU-COMP-INTER-001 1 Pu 100% 54 Hydrogen 0.37 308 Plutonium oxide, graphite, and boron content used to mvy:::'g:n ennedgia!c
energy range
High *“Pu content justified since no
PU-COMP-MIXED-001 3 Pn 100% 2.2-11.5 Hydrogen 5-1495 | 32-1740 |PuOg polystyrene compacts trend observed; High Pu content used
to cover intermediate energy range
tigh *°*Pu content justified since no
PU-COMP-MIXED-002 4 Pu 100% 11.5 Hydrogen 5 57-93 PuO, polystyrene compacts trend observed; High Pu content used
to cover intenmediate energy ranpe
Total 70 .
_

11 Sep 2003
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70 AOA-4 Benchmarks

Comparison of K

k-effective
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0.98 - * 0.98
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i
0.92 4 .,.‘E”, SSUSEUURR FUUEUN A - — L 0.92
|
0.90 ; 0.90
0.1 1 10 100 1000

EALF (ev)

KENDO VI k-effectives
—— 0.9815 NPM K - Uncertainty
— Proposed 0.9315 USL

Data for AGA-4
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Summary
«’70 applicable benchmarks
*Very similar to AOA (3)

* All data (including
experimental uncertainty)
bounded by 0.9815

*No significant trend

Large margin between data
~and proposed USL
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AOA(4) Validated AOA
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Table 5-4 AOA(4) Comparison of Key Parameters and Definition of Validated AOA

B TN TR A G RSETTAN I e T S I

Parameter Design Application Benchmarks Validated AOA
Fissile Material Pu Pu Pu
0, 0,
Isotopic composition 4 wt. % 2Py 22wt /‘ngplul 6 w.% 4 wt. % **°Pu
Pu Content 6.5% and 22% 1.5 to 100% 6.5% and 22%
_{Moderator Hydrogen Hydrogen' Hydrogen
H/(U4Pu) Oto 1.6 0to 30.6 0to 1.6
EALF [eV] 0.8t0 175 010 1740 0to1740
MOX Powder, Pu metal
. MOX Powder and ’ MOX Powder and
Physical form hydrogenous mixtures and hydrogenous hydrogenous mixtures
mixtures
Reflector Bare and Water Plexiglas, air, water Water or air
Density 5.5 g/cc max 11 g/cc max - 5.5 g/ec max
. Spheres Arrays and contiguous . .
Geometric shape isolated cylinders, units Contiguous units
complex units :

1 . .
One experiment also contained carbon
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{:ﬁo Preliminary Results/Conclusions
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STONE & WEBSTER

. Based on traditional methods of criticality Benchmark
selection, 55 applicable experiments for AOA(3) and 70
applicable experiments for AOA(4) have been selected.

» The data has been analyzed and found to be non-normal
and thus the NPM has been applied. However, since there
are 55 applicable experiments for AOA(3) and 70

experiments for AOA(4), in accordance with the method of
NUREG-6698 (Table 2.2), there is no NPM margin
applied.

o Preliminary results:

— The bounding k. for both AOA. (3) and AOA (4) 1s 0.9881.

— The resulting USL with a 5% administrative margin including
experimental uncertainty is 0.9315.

- —— ————
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" NRC Concerns with Benchmark S‘election Methodology for MOX
September 11, 2003 Public Meeting

This represents NRC’s initial concerns with the screening criteria and the basis for selected
benchmarks presented in the public meeting. This list is not necessarily an exhaustive list of
guestions or concerns.

Selection Criteria for AOA(3): Slide 11
Identification of important parameters reasonable. Rénges questioned as below:

H/Pu =0-50 Both low (because no hydrogen, one of most important nuclides)
and high range are of concern. NUREG/CR-6698: +20 at% H.

- EALF =0-10°eV Both low (thermal) and high (fast) range are of concern.
NUREG/CR-6698: intermediate spectrum (1 eV-100 keV). -

Benchmarks for AOA(3): Slide 12

PCMO001: Generally OK (except PCMO001-05: H/Pu appears too high)
PCMO002: Generally OK (H/Pu appearstoo low or high in some cases)
PMF016: Of concern. No hydrogen present.

PMFO017: - Of concern. No hydrogen present, fast spectrum.

PMFQ37: Of concern. No hydrogen present, fast spectrum.

PMFO003: Of concern. No hydrqgen present, fast spectrum.

PCIOO1: Generally OK, but .presence of carbon and boron needs to be justified.

Selection Criteria for AOA(4): Slide 16

Pu content = 0-30% Low (no Pu, one of most important nuclides) range is of concern.
' NUREG/CR-6698 has no guidance for Pu-U systems.

H/(U+Pu) =0-10 Both low (because not hydrogen, one of most important nuclides)
and high range are of concern. NUREG/CR-6698: +20 at% H.

EALF = 0-1000 eV Low (thermal) range is of concern.



NUREG/CR-6698: intermediate spectrum (1 eV-100 keV).

Benchmarks for AOA(4): Slide 17

MCI001:

MCTO001:
MCTO005:
NSESs:

' BNWL2129T3:
BNWL2129T4:
MCT002:
MCT003:
MCTO009:
PCI001:
PCMOO01:

PCMO002:

Pu-15 and Pu-29 cases OK.
Pu-8 cases of concern. H/X somewhat high and thermal spectrum.

Of concern: Heterogeneous lattice and thermal spectrum.

Has not been previously reviewed by NRC staff.

OK.

Has not been previoﬁsly reviewed by NRC staff.

Generally OK (H/X somewhat high, otherwise good).

Of concern. Heterogeneous lattice and thermal spectrum, no hydrogen.
Has not been previously reviewed by NRC staff,

Of concemn. Heterogeheous lattice and thermal spectrum, no hydrqgen.
Of concern. Pu-content high, H/X somewhat low.

Of concern. Pu-;:ontent high, H/X somewhat high for some cases.

Of concern. Pu-content high.



necessarily the criteria given in Table 2.3. NRC staff asked what is the basis for including
plutonium metal experiments and what is the basis for having an H/Pu ratio less than or equal
to 50. NRC staff stated that it would need a technical basis for why screening criteria are
applicable.

NRC staff questioned the Energy of Average Lethargy Causing Fission (EALF) values of 0.0 -
1E®6 electron volts, since such a range would cover thermal, intermediate, and fast neutrons.
DCS stated that most cases fell into the intermediate range.

Regarding slide 11, NRC staff questioned including lattice arrays in the MOX powder areas
defined as AOA (4), and stated that DCS needs to justify the inclusion of lattice arrays. The
SCALE code treats heterogeneous lattices differently from homogeneous systems.

DCS stated that the experiments should be broader than the range covered by design
calculations in order to determine trends in the bias. NRC stated that it was not appropriate to
define the area of applicability very broadly to include a large number of benchmarks; only
experiments that are truly applicable should be included.

Individual benchmarks were then discussed. The NRC staff's preliminary comments on
individual benchmarks are provided in Attachment 5.

In summary, NRC staff stated that DCS should:

1. Justify its screening criteria and justify use of experiments that fall outside of the
screening criteria, and how bias and uncertainty is extrapolated beyond the data.

2. Describe how it is applying NUREG/CR-6698 (including use of primary and secondary
criteria, and ranges in Table 2.3).

NRC staff stated that the questions in its September 10 memorandum are moot based on DCS’
decision to follow a traditional validation methodology, except for questions 4 and 5 which still
apply and need to be answered by DCS. The information contained in DCS’ August 29, 2003,
submittal is also moot, since this is no longer consistent with DCS’ proposed methodology.

NRC staff stated that in its view, revision of Part Il of the Validation Report was necessary to
address the new approach. DCS agreed to evaluate this issue and provide a response.
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