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Number of Fuel Rods at DC vs Pitch

1500

MCNP5.1.60, ENDF/B-VII.0

0 
0.5 1 1.5 2 2.5

Fuel Rod Pitch (cm)

The blue points are for existing grid plates (0.800 and 0.855 cm pitch).
The red points are for new grid plates (0.947 and 1.039 cm pitch)
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The Neutron Spectrum vs Pitch
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We stole the IER-230 concept from
ourselves and used it in some of
the IER-285 experiments
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NCSP lEs at Sandia — p. 8
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IER-452 Inversion Point
40111 f the Isothermal Reactivity Coefficient 
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International Reactor Physics Experiment Evaluation Project:
International Handbook of Evaluated Reactor Physics
Benchmark Experiments

IPEN(MB01)-LWR-RESR-017
THE INVERSION POINT OF THE ISOTHERMAL
REACTIVITY COEFFICIENT OF THE IPEN/MB-01
REACTOR
Adirnir dos Santos et al.
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IER-452 Inversion Point
40111 f the Isothermal Reactivity Coefficient 
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International Reactor Physics Experiment Evaluation Project:
International Handbook of Evaluated Reactor Physics
B en c hm ark Experiments

IPEN(MB01)-LWR-RESR-017
THE INVERSION POINT OF THE ISOTHERMAL
REACTIVITY COEFFICIENT OF THE IPEN/MB-01
REACTOR
Adirnir dos Santos et al.

Adimir and his colleagues measured three systems with Tin, between 14.99 and 22.36 C
NCSP lEs at Sandia — p. 11
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IER-452 Inversion Point
40111 f the Isothermal Reactivity Coefficient 
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International Reactor Physics Experiment Evaluation Project:
International Handbook of Evaluated Reactor Physics
Benchmark Experiments

IPEN(MB01)-LWR-RESR-017
THE INVERSION POINT OF THE ISOTHERMAL
REACTIVITY COEFFICIENT OF THE IPEN/MB-01
REACTOR
Adirnir dos Santos et al.

What IS required:
1. Control element with high-precision position indication

(worth need not be calibrated)
2. Ability to rneasure power changes
3. Accurate knowledge of the temperature in the core

(uniformity — space and tirne — is important)

What IS NOT required:
Knowledge (measurement/calculation/guess) of the
kinetics parameters of the system

Adimir and his colleagues measured three systems with Tin, between 14.99 and 22.36 C
NCSP lEs at Sandia — p. 12
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Thomas Miller (ORNL)

Re-establish the 4.3% Enriched Critical Experi
Capability at Sandia
7uPCX 0.855 cm Pitch, Variable Dep
Moderator
liCharacterize the Thermal Ca Jabilities of the 7uPCX SNL 2
Temperature Dependent Critical Benchmarks ORNL 2

CED

Pure Water
—ITIRL 111.1 

Critical Experiments with UO2 Rods and Molybdenum
Foils

IRSN 1

Critical Experiments with UO, Rods and Rhodium Foils IRSN 1
Epithermal HEX Lattices with SNL 7uPCX Fuel for
Testing Nuclear Data

ORNL 2

Titanium Cross Sections in a Therii.21 Application
(BUCCX Hardware)
ftversion Point of the Isothermal Reactivity C

NCSP lEs at Sandia — p. 14

SRNL 3b

cient SNL 1

Justin Clarity (ORNL)
Sandia
National
Laboratories



416.
Sandia lntegral Experiment Requests

Re-establish the 4.3% Enriched Critical Experiment
Capability at Sandia
7uPCX 0.855 cm Pitch, Variable Depth Pure Water
Moderator
hCharacterize the Thermal Capabilities of the 7uPCX
Temperature Dependent Critical Benchmarks  

CED

71114111

SNL 912
ORNL 2

Critical Experiments with UO2 Rods and Molybdenum
Foils

IRSN 1

Critical Experiments with UO2 Rods and Rhodium Foils IRSN 1
Epithermal HEX Lattices with SNL 7uPCX Fuel for
Testing Nuclear Data
Titanium Cross Sections in a Thermal Application
(BUCCX Hardware)
&version Point of the Isothermal Reactivity Coefficient

NCSP lEs at Sandia — p. 15
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SNL Alm

Nicolas Leclair (IRSN) is the chief analyst
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Re-establish the 4.3% Enriched Critical Experiment I
Capability at Sandia
7uPCX 0.855 cm Pitch, Variable Depth Pure Water
Moderator

arac the Thermal Capabilities of the 7uPCX
Temperature Dependent Critical Benchmarks
Critical Experiments with UO2 Rods and Molybdenum
Foils
Critical Experiments with UO2 Rods and Rhodium Foils
Epithermal HEX Lattices with SNL 7uPCX Fuel for
Testing Nuclear Data
Titanium Cross Sections in a Thermal Application
(BUCCX Hardware)
ftversion Point of the Isothermal Reactivity Coefficient

NCSP lEs at Sandia — p. 16
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IER-209 7uPCX 0.855 cm Pitch,
Variable Depth Pure Water Moderator

• This is similar to the experiments completed in
IER-208 that resulted in the benchmark evaluation
LEU-COMP-THERM-096 (2015)

• The difference is in the fuel rod pitch (0.855 vs
0.800 cm)

• The 0.855 cm pitch array is more reactive than the
0.800 cm pitch array (~1060 rods fully reflected vs
~1450)

NCSP lEs at Sandia — p. 17
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-"totow' IER-208 Configuration

NCSP lEs at Sandia — p. 18
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IER-206 Re-establish the 4.3% Enriched
Critical Experiment Capability at Sandia

Al '00 000
fr --rf----"-4,0000**000
f—.„----0000000NO-- 

.4000 000 04D
re—-'0000414400

1,44)•000•04040o0Otb410410410104,4,*0

NCSP lEs at Sandia — p. 21

0041::ite:ri: 4. —.  

-- n00:00000 ri:0 4 *
0 •

• : 
"0::0:e00:00

(5::
00
0 e

0

alief
e 

00000 0000 00 00•10 „
10000 0000000 00000 q ,

0 

•
60000.5066000t 500000000 ,*;

00 000 0. 0e . 60 000 •0006
.00000000000. Z006000000 *

I 

$0000.
00000. 56600.000666o oe06600006',00060o6o606666 00000 eeeeeee0666066it,t 1 eo eeee 66 600 60 0006 00 000 00

lot 50 0000 0000 pope 6606 0004,06600

0600000000000 00000000006000 6006. . , 00000000 806.0 00000000 00000 0
• •00.

000 
00000000000 00000000000000 OOOOO •006660 000 eeo 000000 000 000 .60,0 0000000000 0000000000000 o A0006e, ooeo ooeee0000 0000 00600000 Ao-eoc, 900060 00000 0-000000 00000oe- e0c. 0600000. 0000000-000000 000 .., 0 000 OL 100 00 000 00 0000 00 000 0 ,

00000000, 1660000000060000000$000000 .000-00000 0000000000o0000000000000. ..,.06000000o 000000000 0000044000600..
0000000000000 0000004,046000.0 ',oo oo 0000 00 000.00 0000 ^3t400 ,,D0'600000000060 o'000,0000o 3,Do 900-0000 0 ,00o o c000000. 

17,.
,

, 
.._,,,p,„000oopoo0.0.000 

!a4.4.•,..
0460 0000 oð00000bo 0000 db

• „‘v000p000doQoeumgvzto" ' ' ""3641" V......:emoop o ottoop0000ccoopro

iFIA: aNgOngf,!.;:;:
011,6• 014.114

... • 'WO. 00

Ot0011.
•

0000.

04

II( Pet
••••

. •

V0010

411164161111.1111191MA&A

The cores (fuel, grid plates, etc.) are
different. The balance of the assembly
hardware is the same.
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NCSP lEs at Sandia — p. 23

IER-206 Re-establish the 4.3% Enriched
Critical Experiment Capability at Sandia 

• In 2002, we built a critical assembly in
which we could insert fission product
materials to measure reactivity effects

• We completed a set of experiments with
rhodium between the fuel pellets in
"experiment" elements

• The experiment is documented as LEU-
COMP-THERM-079

• In 2017, we completed approach-to-critical
experiments on all the original
configurations

• Improvements for new experiments:
— We precisely measured the diameter of each

fuel/experiment element (decrease in the
uncertainty)

— We performed the experiments with the
original source away from the assembly

• At the conclusion of the experiments we
rolled into the IER-451 Titanium Sleeve
experiments Sandia

National
Laboratories



The BUCCX core shown at the end
of approach-to-critical experiments
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Re-establish the 4.3% Enriched Critical Experiment I
Capability at Sandia
7uPCX 0.855 cm Pitch, Variable Depth Pure Water
Moderator
hCharacterize the Thermal Capabilities of the 7uPCX
Temperature Dependent Critical Benchmarks
Critical Experiments with UO2 Rods and Molybdenum
Foils
Critical Experiments with UO2 Rods and Rhodium Foils
Epithermal HEX Lattices with SNL 7uPCX Fuel for
Testing Nuclear Data
Titanium Cross Sections in a Thermal Application
(BUCCX Hardware)

CED

-11411
SNL
ORNL 2

IRSN 1

IRSN 1

ORNL 2

SRNL 3b

11761M7Point of the Isothermal Reactivity Coefficient s N L

NCSP lEs at Sandia — p. 25
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