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Outline

Publication of the 2010 Edition of the ICSBEP Handbook

25 newly approved benchmark evaluations
12 from the United States
13 from outside the United States

Upgrades to ICSBEP database and user interface, DICE
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International Handbook of Evaluated Criticality
Safety Benchmark Experiments

- September 2010 Edition
— 20 Contributing Countries
— Spans nearly 55,000 Pages

— Evaluation of 516 Experimental
Series

— 4 .405Ceritical or Subcritical
Configurations

— 24 Criticality-Alarm/Shielding 1 - '.., |
Benchmark Configurations — o

numerous dose points each I " (= m
— 155 fission rate and transmission LR ol I \\1‘»

measurements and reaction rate ol °F

ratios for 45 different materials

— 25 New Evaluations in 2010

— http://icsbep.inl.gov
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ORALLOY (93.15 233U) Metal Annuli with
Beryllium Core (HEU-MET-FAST-059) — INL

D 33.02 cm (13in.)

}< D 17.78 cm (7 in.) .{

12.7 cm
(5in.) HEU




0
wl.) Idaho National Laboratory

ORALLOY (93.2 235U) Metal Cylinder with
Beryllium Top Reflector (HEU-MET-FAST-069) —

INL

D 17.78 cm (7 in.)

»
o

24.60625 cm
(9.6875in.)

Be

|

14.12875 cm
(5.5625 in.)

|

T

10.4775 cm
(4.1251in.)

'
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Polyethylene-Reflected Arrays of HEU(93.2) Metal Units
Separated by Vermiculite (HEU-MET-FAST-056) — INL /

ISU

Polyethylene (15 cm on all sides)

75.72
= 45.72

Vermiculite
0.32—» =

Vermiculite l

ZT R 5.76,H 10.8
X

Dimensions in cm
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Concrete Reflected Arra—ys ng(93.2) Metal
(HEU-MET-FAST-054) — INL / ISU

142.24 >

A

Concrete

Uranium cylinder
R 5.76, H 13.5
Steel support 5.1

Air space ‘
60.96 x 61.44 x 61.92

Uranium cylinders

R 5.76, H 10.8
Aluminum tubing

7.9375 x 7.9375 x 19.6

Aluminum shelf 0.3175 thick all sides

60.96 x 60.96 x 0.08 143.68

Aluminum shelf
60.96 x 60.96 x 0.08

Aluminum shelf
60.96 x 60.96 x 0.08

Aluminum tubing
7.9375 x 7.9375 x 9.68

z T 0.3175 thick all sides

X
10-GA50002-119-2

Dimensions in cm
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Water-Moderated and -flec abs of Uranium
Oxyfluoride (HEU-SOL-THERM-034) — INL / University of
Utah

A
9.505 -»|—|=- 1 |
I |
o 1.905 I 1.905
Lucite box |
|
- 30 | 30 >
Wat .

UO,F, with
homogenized

Lucite supports

Section A-A Dimensions in cm
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2 x 2 Polyethylene Reflected and Moderated Highly Enriched
Uranium System with Rhenium (HEU-ME T-THERM-033) ENE

30.8610

28.3210

257810

23.2410

— 20.7010

19.6469

— 18.5928

— 17.5387

— 16.4846

15.4305

14.3764

13.3223

12.2682

1.2141

10.16

7.62

5.08

Void
[l Laminated
HEU foil -

Re
Polyethylene

I Poly insert

D rawing not to scale
nnnnnnnnnnnn
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2 x 2 x 13 Array of Highly Enriched Uranium with NI-CR-MO-GD
Alloy, Moderated and Reflected by Polyethylene
(HEU-MET-THERM-034) — WSMS

32.9692
Reflector plate
30.4292
Reflector plate
27.8892
Reflector plate
25.3492
Reflector plate
22.8092
Large moderator plate [
e —— 21.7551
Large moderator plate =5
. 20.701
Large moderator plate [ [
— 19.6469
Large moderator plate | [ i
18.5928
Large moderator plate [
S — 17.5387
Large moderator plate ]
16.4846
Large moderator plate [
) Small | — ———————— 15.4305
moderator plate I
(Sl e
moderator plate
) Small | —_——— 13.3223
moderator plate e —
N ez
moderator plate
T smal|| —_—_—_— 11.2141
moderator plate — [ S— 10.16
Reflector plate
7.62
Reflector plat
[] Polyethylene SIERELRER
: ; 5.08
B Laminated HEU foil
B Gdalloy plate Reflector plate
I Polyethylene insert &5
Void Reflector plate
0

Drawing not to scale 10-GAS0002-46
Dimensions in cm
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ZPR-3 Assembly 6F: A Spherical Assembly of Highly Enriched
Uranium, Depleted Uranium, Aluminum and Steel with an Average
235U Enrichment of 47 Atom % (IEU-MET-FAST-015) — ANL

Reflector
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ZPR-3 Assembly 11: A Cylindrical Assembly of Highly Enriched
Uranium and Depleted Uranium with an Average ?°°U Enrichment of
12 Atom % and a Depleted Uranium Reflector (IEU-MET-FAST-016) —

ANL

(Refl. B. C. )

T (Vacuum B. C.)
85.09000 — |
|
|
|
|
56.58722 1 | Drawer gap
55.88000 L | /_
| Axial blanket ©
o
| E
38.80722 | =
38.18128 =1 §
l =
 Axial blanket
! Radial blanket Matrix
25.48128 — |
|
! Core
|
|
0.0—}| » R
! | | |
¢ 29.34289 65.31094 96.82257

(Refl. B. C.)

All dimensions in cm

10-GA50002-41
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ZPR-3 Assembly 12: A Cylindrical Assembly of Highly Enriched
Uranium, Depleted Uranium and Graphite with an Average 23°U
Enrichment of 21 Atom % (IEU-COMP-FAST-004) — ANL

(Refl. B. C. )

T (Vacuum B. C.)
85.09000 — |
|
l
I
I
54127621 l
53.34000 — .
l . S
+ Axial blanket o
38.88762 | £
38.18247 =¥ <—Drawer gap §
| 3
i Axial blanket
' Radial blanket Matrix
22.94427 |
|
|
i Core
|
0.0—} [ | — R
0] 26.50215 56.99622 96.82257

(Refl. B. C.)

All dimensions in cm

10-GA50002-113
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U(4.89) Metal Rods in Water or Uranyl Fluoride
Solution (LEU-MET-THERM-007) —
DOE-OR / ORNL / University of Tennessee

¢ & @ & 5 6 & O
® & & ¢ % & © ® & 0 ¢
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D,O0 MODERATED LATTICE of #3U0,-%3?ThO,
(U233-COMP-THERM-004) — WSMS

Inner tank
Outer tank
192.405
Test region Driver region
~ Support rods

ALLLLELE LR LD LD R0 L0 10 L L) L L L LY

= THIHIETHE G TR

e e e e e

ol
= ! Y -
233Y0,-ThO, rods TRX rods
182.88
- Test region ‘ Spacer A
base plate, blocks,
2.54 427
29.21
. 66.04 1 > | ~ Double-walled test tank
26.162 ' ' base plates, 0.9525
i Air gap, 1.5875 : 6.985
- Base plate width = 193.04 >

Dimensions in cm
10.GAS000263

15



0
wlb ldaho National Laboratory

One Dimensional Array of Highly Enriched Uranium, Moderated and
Reflected by Polyethylene (HEU-MET-THERM-032) — JSI, Slovenia

37.4650

34.9250

32.3850

29.8450

27.3050

25.4000

23.4950

21.5900

M Poly insert
L] Void

I Laminated
HEU foil

[] Polyethylene

— 19.6850

— 17.7800

15.8750
13.9700

12.0650

10.1600

7.6200

5.0800

2.5400

0.0000

Drawing not to scale
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HEU Cylinders Axially Reflected by Steel
(HEU-MET-FAST-043) or Aluminum (HEU-MET-
FAST-044) — VNIITF, Russia

Top reflector

0.9 : o.e—l
0.6 !

il_l a1 0.995i | R1.75 ;0'20 N

1 1.00 | L:l—Ro,a J '

i
i
. H
Cort I =
|
i
i
|
Bottom reflector ! Hgr
I
!
|
i R9.995 o
] HEeU ' B -
I R14.25
[ ALalloyD 16 i >
: R15.00 .
[ steel 10 | — |
i R16.25 .

Azimuthal symmetry with respect to the Z-axis
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Heterogeneous Iron-Diluted (HEU-MET-FAST-087) or
Aluminum-Diluted (HEU-MET-FAST-089) HEU Cylinder —

VNIITF, Russia

13.365

12.370
11.880

10.885
10.395

9.400
8.910

7.915
7.425

6.430
5.940

4.945
4.455

3.460
2970

1.975
1.485

"Nz

|
i
|
T
|
T

Core

t
|
H

0.8

IR1.765 021 Y
L K |

1.0 t
4

-0.470

-1.465
-1.955

-2.950
-3.440

-4.435
-4.925

-5.920
-6.410

-7.405
-7.895

-8.890
-9.380

-10.375
-10.865

-11.860
-12.350

-13.345
-13.835

Source cavity

y—’|R1.75

Core

[ Heu
El Fe
[J steel 0

[ D16 Duralumin

R9.995

R12.00

R12.50

R13.00

R14.00

R15.00

Azimuthal symmetry with respect to the Z-axis
Dimensions in cm

10.GAS0002-132.7
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Highly Enriched Uranium Cylinder Reflected by
Polyethylene (HEU-MET-FAST-091) — VNIITF, Russia

} R19.44

— R 10.047 —»|
| — 20.530

——R 9.995 —>|
L 12.965
[
|
|
f
|
. |
Side reflector / i
: 2.985
|
H == 0.995 — 0.600
—m (UL i:-‘ R1.75 g4~ 0o
: -1.480
| ~R0.6 2475

Diaphragm / -4.465

[ HEU
/ ‘ [ Steel 30 HSGA
Source cavity | 5 [ steel 3
<15:545
Plate | [ CH,
: I__ — 18,640
| -21.240
Platen — RM.0—>
i -23.840
—}\ . \ E AN -25.240
Ring - R275 -
|
i\ R 38.0 L
i

Dimensions in cm
10-GA50002-142-9
19
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RA-6 Reactor: Water Reflected, ﬁﬂ
Water Moderated U(19.77)3Si2-Al e | ]
Fuel Plates | - B
(IEU-COMP-THERM-014) —

CNEA, Argentina

)| | )

Dimensions in cm
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Bare and Water-Reflected Spher and emispheres of Aqueous
Uranyl Fluoride Solutions (30.45% 23°U) (IEU-SOL-THERM-002) —
AWE, United Kingdom

i |
i 1
i
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Early Pioneers

Members of the Dounreay criticality team in front of Cell 1 (with US visitors) — May 1959.
From left: Vic Parker, Eric Thornthwaite, Alan Bray, J. C. Smith, Gordon Hansen, Hugh Paxton,
John Walford, Roy Reider, Jimmy Lyons, Bob Hack, George White.

(Hansen, Paxton and Reider were visiting from LASL.)

ldaho National Laboratory

22



|_— UO, fuel rod
Aluminum box
0.3-cm thick

|~ Grid
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Reflected by Water in a Dry Storage Configuration (IEU-

4.738-WT.%-Enriched Uranium Dioxide Fuel Rod Arrays
COMP-THERM-057)

000000000000000000 000000000000000000 m
000000000000000000 000000000000000000
000000000000000000 000000000000000000 (§
000000000000000000 000000000000000000 (£

— IRSN, France

Aluminum Box Contains
*Polystyrene
*Polyethylene

e Alr
*Water
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VVER Physics Experiments: Reqular Hexagonal (1.27 cm Pitch)
Lattices of Low-Enriched U(3.5 WT.% 23°U)0O, Fuel Rods in Light

Water at Different Core Critical Dimensions (LEU-COMP-
THERM-030) — e

RRC Kurchatov
Institute, Russia

o0

:.;»

2080

D
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Og'
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(252
20
00,0
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Critical Loading Configurations of the IPEN/MB-01 Reactor with
Large Void in the Reflector (LEU-COMP-THERM-058) — IPEN, Brazil

A

Reflector
box
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o]
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00!
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Of

0000000!

10-GAS50002-11
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Drawing not to scale
Dimensions in cm

183

O Fuelrod
@ U0,Gd,0,

o Withdrawn control rod
O Withdrawn safety rod
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STACY: A 60-CM-Diameter Tank Containing 5$%-Enriched UO, Fuel Rods
(2.5-cm Square Lattice Pitch) in 6%-Enriched Uranyl Nitrate Solutions,
Unreflected and Water-Reflected (LEU-MISC-THERM-007) — JAEA, Japan

0.32 0.32

~——30 59.01 30
)
Water 15
or 48
Air
Core tank (S.S.304) 4 6.92
[ D04~ f= _+2_
n—i i 2
LB
0.6 =t == 7
. _v451 Grig plate
39.8 Air
Fuel
rod 142.06
Grid plate
06— |(H
Al 152.25
150 e l«— Cladding
(Zircaloy-4)
OD 0.9492
0.0571 thick
- — Pellet (UO,)
99.4 D 0.8203
Fuel
solution
HC
Grid plate
06— |H F
5 o093
R 1 Toss
2.01
Tie rod (A)J L Safety-blade T
D 3.06 guide pin (8) 30
D1.17 i
Not to scale 00-GA30001

Dimensions in cm
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BFS-61 Assemblies: Critical Experiments of Mixed Plutonium,
Depleted Uranium, Graphite and Lead with Different Reflectors
(MIX-MET-FAST-006) — IPPE. Russia

ldaho National Laboratory
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@50 9202620202026 %6 2R 0R02020R0-
: o: o 38333333 033:38 8:: 8833330'%0'888_
C38-0080¢ 169850886€688088886€ 1830000 CC30 0
o 2202020202020 2R OR0R0LR0
LER20020202020202020 20RO COROI
0305030 005030203020203022026=080808080<13
ORRO2 026 2e 20 2e e e SRR
OS0=05030! o9 0900808080808
R LRI
SRR = Q CLOR0R0=
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SRRO2S 0202 CLERORR
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026 SRR LOR0KS
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Co203020203080R0308080R056808086
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Core (277)

Lead, canned (66)
Lead, uncanned (246)
Stainless steel (222)

All intertubular gaps in the reflector U(d)O; (587)
outside the dotted line were filled Empty tube (77)
with stainless steel bars *  SS bar

Ceoceodce
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MIX-MET-FAST-006 (Continued) — Unit Fuel Cell

[

4.55 >
i< 4.46 =i Al can
A f *
u(d) 1.01| 1.07
Pb
SS can
Pu(95)
Pb
- 4.67 > 4
8.664 Graphite 0.984

u(d)
Pb e
092} 0.98
- 4.5 >
Y vl v
o 4.6 =!
- 4.66 >
Dimensions in cm
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Database for the International Criticality Safety
Benchmark Evaluation Project (DICE)

Upgrades and Corrections

Data Verification Efforts

Workshop Planned for ICNC-2011



