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JASPER Experimental Data Book (II)

— Fission Gas Plenum Streaming Experiment —

International Cooperation and Technology Development Center,

Tsuruga Head Office”
Nobuo Ohtani

Abstract

This data book has been conpiker for Fission Gas Plenum Streaming Experiment
performed as part of the joint PNC and US DOE research program sntitled JASPER for
Japanese-American Shielding Probram of Experimental Researches.

The streaming experiment performed in JASPER includes five configurations comprisung
typical fission gas plenum concepts of large FBR’s.

This data book is to cover full experimental data pertinent to the following items:
experimental configurations, shield slabs, detectors, and measured data. This data book is
also to cover detailed experimental program plan enabling all the information necessary to
analyze the experiment and its underlying fundamentals to be available in a handy form.

* Plant Engineering Section, Technology Development Division, O-arai engineering Center
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Figure 2. Schematic of radial blanket slab containing U0,.
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£4-1 BRIERB{EBE&OER

Table 1. Analysis of iron slabs
used in spectrum modifier (P = 7.86 g/cnd)

Elenment wt %
Fe 98.4
Cc .25
Cr .15
Cu .03
Mn 1.0
Mo .02
Ni ' .05
Si .25

- (ORNL/TH-10422i= & %, )

£4-2 T =Y AR EDMEK
Table 2. Analysis of aluminum slabs
used in spectrur modifier (p = 2.70 g/cms)

Element wt % Ppm
Al 97.5
Cr .22
Cu .23
Fe .47
Mg .86
Mn .01
Si .63
Ti .042
Zn .07
Li 3
Ni. 50
Sn <10
v 150

(ORNL/TM-10422i= & . )
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£4-3 Fry-rftrkod i

Table 3. Composition of boral slabs used
in spectium modifier

(B4C - 40-43 vol % in B4C-Al mixture)

Elemental With
Density Composition Al Cladding
Component (g/cm3) (wt %) (wt %)
B,C 2.3 _
Ai 2.70 65 ~75
B 27.5 “19.6
c 7.5 5.4

(ORNL/TM-10422i= & %, )
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E4-4 X(BFBMITS VI o PREEOHRK
Table 4. Composition of uoz radial blanket

Component vol X Density
(g/cm3)
uo, (pellets) 64.6 10.28
Al (8001) 11.2 2.8
Na 23.2 0.92
Void 1.0 ———

UO2 content 88.18 wt %

Isotope. %
234 .0053 236y --
2335y .713 238y 99.28

Metallic Impurities in UO, {ppm)

Al <20 Cu 1 Na <20
B <1 F <2 Ni <10
Be <2 Fe <20 Pb <4
8i <2 azo 2.1 Si <20
c <10 Li <« Sn <2
Ca <20 Mg <10 Ta <25
cd <.5 Mn <4 Tu <4
cl <3.3 Mo <10 W <25
Co <2 N 54 Zr <25
Cr <10

(ORNL/TM-10422¢= & %, )
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£4-5 REHWT S Vv MEREKO T =9 AO-EK
Table 5. Analysis of aluminum used in uoz radial blanket cladding

Element wt ¥ ppnm
Fe .59

Ni 1.13

B <6
Be <20
cd <20
Co <20
Cr <6
Cu 52.9
Li 6
Ng 3.04
Mn 11.2
Mo <6
Pb <20
Si 27.5
Sn <60
Ta <2000
Ti 65.5
\ 44.2
W <60
ir <20

(ORNL/TM-10422i= & %, )

£4-6 YFOL-NF374vT 0y OER
Table 6. Composition of lithiated-paraffin bricks (p = 1.15 g/cns)

Component wt%
CnHop.2 zg
L12003

(ORNL/TM-104221= & . )
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x4-7 avs2Y—r7ou0lR

Table 7. Analysis of 61-cm x 61-ce x 30.5-cm
concrete blocks used to surround configuration (P = 2.4 2/6!3)

Component wt % Component wt ¥

Cogq 41.9 Al,0, 2.2
Ca 27.4 Fe,04 .60
sio, 18.1 S04 .32
H,0 4.0 P,0g .035
Mg 3.66 K .30
0, 1.4

(ORNL/TM-10422¢= & %, )

#4-8 2 vy Y — FEZSESEY O™
' Table 7A. Analysis of concrete slabs

used to contain the fission gas plenums (P = 2.44 g/cna)

Element wt %
A1203 2.43
Ca0 36.78
003 44.3
Fe203 0.92
H,0 {Bound) 2.10
HZO (Free) 0.26
K20 0.57
LOI* 35.62%
Mg0 13.78
Nazo 0.13
Paos 0.0285
SiOz 8.54
503 0.53

*Includes free and bound H,0, coz. and S0, values shown in the table.
(ORNL/TM-10422i1c & 3, )
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£4-9 SS304HmDMEBK

Table 8. Analysis of type 304 stainless steel sheets
used in fission gas plenums

Element wtX
Co <0.001
Cr 19.2
Cu 0.15
Fe 69.0
Mn 1.7
Mo 0.21
Ni 9.2
Si 0.46
Ti <0.02

(ORNL/TM-10422ic & 3, )

E4-10 7= irlgodE

Table 9. Analysis of (6061-T6) aluminum sheets
used in fission gas plenums (P = 2.70 g/cns)

Element wtX
Al major
Co <0.001
Cr 0.17
Cu 0.28
Fe 0.42
Li <0.001
Mg 1.04
Mn 0.11
Ni <0.001
Si 0.68
SN <0.001
Ti 0.025
v <0.001
Zn 0.15

(ORNL/TM-10422ic & %, )

— 19_
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£4-11 SS304FOHM

Table 10. Analysis of type 304 stainless steel tubing
used in fission gas plenums

Element wtX
Co <0.001
Cr 19.0
Cu 0.37
Fe 69.97
Mn 1.3
Mo 0.25
Ni 9.2
Si 0.45
Ti <0.02

(ORNL/TM-10422:= X 3, )
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EEBREROWNET -4 £. AESR. AENEBCZ LD TUTORRIRY,
LS 304.8cad BT 91.4cnf X 40.64caEDY FOLNF 7 4 VEOD
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BIAAE -T2~ FARIER (RO E. RV ERAL3.5cm) weveeseeseees #6-8
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kv v 2 K RER (hOERES A §HRVIEES 1. 6cm) oo £6-2
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BIznE—thEF2~<s P VRSER (i E. RV EF43.5cm) wooeememeenee B6-5
i F 2 <2 P VRIER (il b, (kR ViRH43.5cm) cooneenerenrees B6-6

DS b 6 - 3o TR. BERAREIEAD, % Appendix CIZR
P



INC TN9440 99-005

6.2 WERE
FEBOAERZOFEE LT, UTOHEAMELOhTW S,
1) MESHOHE

2 RESOWE LitProgitaz

3 EFFHHORE

4 X %

OS5, WORKEAC L ZBEIBRDFAMEIMLOLEINTNE, X537
OER. Y FILN57 4 YHORFOENEZOFR LB 505 FERTR.
OHRIERTEZLEBIONTWV B, BQIOEFFRAORECHIZ2RERES
NEZEZONTWB, QDREFZOBIE LitBFEOHITRELDVWT. NE-2 1
SEHE. RSP BE DO T RHBBORITREL T V72— AF 4 VIO
BELESET. BUOEEENT ¥ 7+ —AF 4 YIIRBIRIhTH3, £F
—FK—RHBIEBECT - 25 2ZAVTRIEINTE D, §HREII £ 3 %UA
ORELEAONTV S, VOREZONEIIOVTIRFF —F—mighHGHEL
Tit. Rk S OLEFM F 5 — 2T U BE. fEtpkduidl E30cnik A ic
BT FHEFECL T2 BEE. Btk 30l ERBICEOTHRI VEE
THoitFEomitaEcHARNLEbh T 3,

PDEOBBRELZREL. ORNL/TM-104 2 2 2R FF—FK-nikliFo
AERETEI0%DR L HW STV 3,

Fov w2 K2 YCELTR. BEEENFF —F—VRHASL D PPREVA
O X10%OBEICINE B EHEh T3,



JINC TN9440 99-005

£6-1 F¥—F—-riRHENER (il b, k5% I ~ V&7 30cm)

Table 11. Bonner ball measurements on centerline at 30 cm behind a
series of configurations (Items I, II, III, IV, V)

Bonner ball count rates (s’lw'l)

3-inch 5-inch 8-inch 10-inch 12-inch
Configuration® diam ball diam ball diam ball diam ball diam ball

I 6.53 (2)b 3.12 (3) 2.18 (3) 1.16 (3) 5.28 (2)
3.21 (3)

II 5.85 (2) 2.21 (3) 1.41 (3) 7.23 (2) 3.58 (2)

III 3.07 (2) 1.09 (3) 6.98 (2) 3.53 (2) 1.74 (2)

Iv 5.89 (2) 2.19 (3) 1.50 (3) 7.33 (2) 3.49 (2)

v 3.10 (2) 1.09 (3) 7.12 (2) 3.61 (2) 1.73 (2)

2see experimental program pian in Appendix A for description of
configurations.
Dread: 6.53 x 102.

(ORNL/TH-10422i= & %, )



£6-2 FF—F—igHSAER (bl b, 4k5R T ~V $Fhid ©304. 8em)

Table 12. BDBonner bal] measurements on centerline behind a series
of configurations at 304.8 cm from the center
of the reactor (Items I, 1I, III, IV, V)

Bonner ball count rates (s"u”)

3-inch Diam Ball 5-inch Diam Ball 8-inch Diam Dall 10-inch Diam Ball 12-inch Diam Ball

COnflguratlon‘ Poregroundb packground® Foreground Background Foreground Background ‘Foreground Background Foreground Background

1 1.09 (Z)d 2,04 (1) 4.61 (2) 5.07 (1) 3.20 (2) 2.58 (1) 1.59 (2) 1.20 (1) 7.37 (1) 5.24 (0)
9 1.08 (2) 1.36 (1) 3.10 (2) 2.76 (1) 1.83 (2) 1.25 (1) ~ 9.40 (1) 5.79 (0) 4.56 (1) 2.58 (0)
111 4.29 (1) 4.20 (0) 1.33 (2) 8.66 (0) 8.56 (1) 4.12 (0} 4.38 (1) 1.93 (0) 2.19 (1) 6.77 (-1)
v 1.01 (2) 1.46 (1) 3.13 (2) 2.97 (1) 1.91 (2) 1.37 (1) 9.18 (1) 6.19 (0) 4.44 (1) 2.51 (0O)
v 4.49 (1) q.gg (0) 1.38 (2) 8.79 (0) 8.64 (1) 4.17 (0) 4.53 (1) 1.96 (0) 2.22 (1) 8.77 (-1)

8gee experimental program plan in Appendix A for description of configurations.
byeutron flux without shkadow shield between detector and configurations.
°Neut}on flux with shadow shield between detector and configurations.

dRend: 1.09 x 102,

(ORNL/TH-10422i= & 3, )
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£6—-3 k=rv2Fy e (hOERFEDE, R 1 ~VikHl.6cm)

Table 13. Hornyak button traverses through horizontal midplane
1.6% cm behind a series of mockups (Items I, II, III, IV, V)

Distance from 0.635-cm diam Hurnyak hetton duse rate {ergs/g-h°W)
Centerline

tcm) 1tem 12 Item 11 Item 11218 ltem 1V Item VB
71.28 6.3y (-2)°
70 8.64 (-3)
69.6 9.41 (-3)

[ 4.21 {-2) 3.94 (-2)

60 1.18 (-1) 5.74 (-2 1.69 (-2)

55 1.96 (-2)
50 8.33 (-2)

45 2.14 (-1) 1.08 (-1) 3.41 (-2)

40 3.73 (-2)
a5 1.42 (-1)

30 3.08 (-1) 2.08 (-1} 1.00 (-1)

25 1.19 (-1)
22.5 2.60 (-1) 1.37 {-1)

20 2.59 (-1)

15 3.46 (-1) 2.74 (-1) 1.54 (-1) 2.66 {-1) 1.44 (-1)
13 1.47 (-1)
12.5 2.71 (-1)

11 1.37 (-1)
10 2.84 (-1) 1.60 (-1} 2.73 (-1)

9 1.52 (-1)

7 1.53 (-1)

5 2.80 (-1} 1.54 (-1)

2 1.85 (-1)

0 3.74 (-1) 2.85 (-1) 1.63 (-1) 2.84 (-1 1.5 (-1)

.1 2.82 (-1} 1.56 (-1)
.2 2.80 (-1) 1.55 (-1)
.3 2.73 (-1} 1.53 (-1)
.3 2.83 (-1)

.5 2.83 (-1) 1.55 (-1)
.6 2.83 (-1) 1.59 (-1}
.7 2.80 (-1) 1.53 (-1}
.8 2.76 {-1) 1.54 (-1)
.9 2.80 (-1 1.56 {-1)

1.0 2.79 (-1) 1.57 (- 1)

1.1 2.81 (-1) 1.56 (-1)

1.2 2.80 {-1) 1.57 (-1)

1.3 2.79 (-1}

1.4 2.81 (-1)

1.5 2.80 (-1)

S 2.78 -1} 1.53 (-1)
10 2.85 (-1} 1.61 t-11) 2.70 (-1) 1.50 (-1)
15 3.50 (-1) 2.77 t-1) 1.52 t-1) 2.6 (-1) 1.41 (-1}
20 2.62 (-1)

22.5 2.53 {-1) 1.3¢ (-1}

25 1.18 (-1)
26.5 2.33 (-1)

30 2.78 {-1) 2.02 (-1} 9.81 { 2)

31.5 ) 8.22 1-2)
35 : 1.37 (-})

40 3.67 (-2)
45 1.93 (-1 1.00 (-1} 3.18 (-2}

50 R.62 (-2}

$5 1.99 t )
60 1.05 (-1) 5.43 (-2) 1.64 1-2) .

65 3.98 (-2} 3.90 (-2)

69.6 9.22 (-3)

70 B.797 (-31)
71.9 %8 5.05 (-2)

Asee experimentul program plan in Avpundfx A for description of configurations.

buead: 6.39 x 10°2
(ORNL/TM-10422¢z & 3, )
A3, ERAAMBED, BE%E Appendix C IR,

..26._
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£6—4 t=vvs Ky VAER (thidh b, %R 1 ~Vigh30cn)

Table 14. Hornyak button measurements on cente;line at 30 cm
behind a series of mockups (Items I, II, III, IV, V)

0.635-cm-diam
Hornyak button

Configuration? (erg/g h'W)
1 2.21 (-1)°

II 1.50 (-1)

I11 7.36 (-2)

Iv 1.46 (-1)

\Y 6.88 (-2)

25ee experimental program plan in
Appendix A for description of
configurations.
Read: 2.21 x 1071,

(ORNL/TM-10422ic & 3, )
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£6-5 Fr—F-LiRHGSNER (hEREST, R 1~V %75 30cm)

Table 15. 5-inch Bonner ball horizontal traverse through midplane
at 30 cm behind a series of configurations (Items II, III, IV, V)

bistance from Bonner Ball count rates (s—lw-l)

°°“f§;}i“e Item 112 Item III2®  Item IVZ  Item V2
76.2 S 1.73 (2)
70 7.17 (2)P  2.09 (2) 7.02 (2)
60 9.51 (2) 2.97 (2) 9.25 (2) 2.85 (2)
45 1.36 (3) 4.97 (2) 1.35 (3) 4.91 (2)
30 1.77 (3) 7.56 (2) 1.78 (3) 7.58 (2)
22.5 1.98 (3) 8.98 (2) 1.94 (3) 9.28 (2)
15 2.11 (3) 9.86 (2) 2.06 (3) 1.03 (3)
13 1.06 (3)
11 . . 1.07 (3)
10 2.16 (3) 1.04 (3) 2.12 (3)
5 1.12 (3)
0 2.30 (3) 1.10 (3) 2.18 (3) 1.13 (3)
10 2.21 (3) 1.05 (3) 2.19 (3) 1.08 (3)
15 2.11 (3) 1.03 (3) 2.13 (3) 1.03 (3)
22.5 1.97 (3) 9.01 (2) 1.88 (3)
30 1.74 (3) 7.74 (2) 1.76 (3) 8.01 (2)
45 1.33 (3) 5.14 (2) 1.33 (3) 5.11 (2)
60 9.19 (2) 2.93 (2) 9.35 (2) 2.97 (2)
70 6.78 (2) 6.94 (2)
76.2 N 1.72 (2)

2see experimental program plan in Appendix A for description of
configurations.

. 2
Read: 7.17 x 10°. (0RNL/TM-10422¢:J:'790 )
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£6-6 BXxAF-—hfEFR~s FARGER  (hodl, @GRIET43.6cn)

Table 16. Spectrum of high-enerzy neutrons (>0.8 MeV)
on centerline 43.6 ck beyond 20-cm homogeneous fission
gas plenum (Item III): Run 7866A

Neutron Flux (neutrons ca 2Mev-lkw=15°1) Neutron Flux (neutrons cm 2Mev-lxw 1s71)
Energy Lower Upper Energy Lower Upper
(MeV) Limit Limit (MeV) Limit Limit
2.11 (-1) 3.60 (41) 3.65 (4) 5.94 (0) 9.73 (2) 1.01 (3)
9.07 {-1) 3.70 (4) 3.73 (4) 6.25 (0) 7.94 (2) 8.42 (2)
1.01 (0) 3.35 (4) 3.38 (4) 6.56 (0) 6.72 (2) 7.11 (2)
1.11 (0) 2.95 (4) 2.97 (4) 6.8¢ (0) $.78 (2) 6.05 (2)
1.20 ({0) 2.61 (4) 2.63 (4) 7.2¢8 (0) 4.57 (2) 4.78 (2)
1.31 (0) 2.33 (4) 2.35 (4) 7.7¢ (0) 3.38 (2) 3.61 (2)
1.41 (0) 2.11 (4) 2.12 (4) 8.24 (0) 2.56 (2) 2.7 (2)
1.51 (0) 1.91 (4) 1.93 (4) 8.76 (0) 1.98 (2) 2.11 (2)
1.61 (0) 1.72 (4) 1.74 (4) 9.26 (0) 1.50 (2) 1.62 (2)
1.71 (0) 1.57 (4) 1.58 (4) 9.74 (0) 1.08 (2) 1.18 (2)
1.81 (0) 1.45 (4) 1.47 (4) 1.03 (1) 7.74 (1) 8.60 (1)
1.93 (0) 1.38 (4) 1.39 (4) 1.08 (1) 5.84 (1) 6.58 (1)
2.10 (0) 1.30 (4) 1.32 (4) 1.12 (1) 4.55 (1) 5.21 (1)
2.30 (0) 1.16 (1) 1.17 (4) 1.18 (1) 3.8¢ (1) ¢.41 (1)
2.50 (0) 9.71 (3) 9.81 (3) 1.24 (1) 3.40 (1) 3.80 1)
2.70 (0) 7.90 ({3) 8.01 (3) 1.32 (1) 2.12 (1) 2.41 (1)
2.90 (0) 6.41 (3) 6.51 (3) 1.40 (1) 8.55 (0) 1.02 (1)
3.10 (0) $.05 (3) 5.16 (3) 1.48 (1) 3.35 (0) 4.09 (0)
3.30 (0) 3.99 (3) 4.07 (3) 1.56 (1) 1.69 (0) 2.12 (0)
3.50 (0) 3.24 (3) 3.3¢4 (3) 1.65 (1) 1.13 (0) 1.51 (0)
3.71 (0) 2.82 (3) 2.90 (3) 1.7 (1) 7.38 (-1) 1.00 (0)
3.91 (0) 2.59 (3) 2.66 (3) 1.85 (1) 4.08 {-1) 6.10 (-1)
4.15 (0) 2.39 (3) 2.46 (3) 1.95 (1) 1.80 (-1) 3.17 {-1)
4.45 ({0) 2.17 (3) 2.23 (3) 2.06 (1) 5.09 (-2) 1.14 (-1)
4.75 (0) 1.91 (3) 1.96 (3) 2.16 (1) 6.84 (-3) 2.85 (-2)
5.04 (0) 1.63 (3) 1.67 (3) 2.26 (1) -2.92 (-3) 3.54 (-3)
5.3 (0) 1.36 (3) 1.40 (3) 2.35 (1) -3.34 {-3) -1.30 (-3)
$5.65 (0) 1.16 (3) 1.20 (3) o
El E2 Integral Error
(MeV) (MeV) {neutrons cm~2kw~1s71) {neutrons ca~2kw-1571)
0.811 1.000 6.89E (3) 2.95E (1)
1.000 1.200 5.99E (3) 2.21E (1)
1.200 1.600 8.62F . (3) 3.71E (1)
1.600 2.000 S$.99E (3) 3.08E (1)
2.000 3.000 9.78E (3) S.83E (1)
3.000 4.000 3.58E (3) 4.23E (1)
4.000 6.000 3.43E 1(3) 4.69E (1)
6.000 8.000 1.13E (3) 2.98E (1)
8.000 10.000 3.71E (2) 1.34E (1)
10.000 12.000 .1.18E (2) 7.09E (0)
12.000 16.000 S.89E (1) 3.90E (0)
16.000 20.000 3.02E (0) 4.98E (-1)
1.500 15.000 2.63E (4) 2.41E (2)
3.000 10.000 8.52E (3) 1.32E (2)

(ORNL/TH-10422:= & %, )
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£6-7 WHRIRA~S b LRTRE

Table 17.

(Item IXI):

(bl b, k5 M#%7543.6cn)

Neutron spectrum (50 keV - 1.4 MeV) on centerline
43.6 cr bzyond 20-cm homogeneous fission gas plenum
Runs 1550A, 1551A, 1551B

N Energy Boundary Flux Error
(MeV) (Neutron cm~2 Mev™! kw™1 s71) (%)
Run 1551B _
1 0.0526 0.0626 1.17E 06 1.16
2 0.626 0.0745 2.00E 06 0.61
3 0.0745 0.0864 1.16E 06 1.11
4 0.0864 0.1023 7.11E 05 1.44
5 0.1023 0.1202 6.79E 05 1.47
6 0.1202 0.1420 6.94E 05 1.25
7 0.1420 0.1659 4.74E 0S5 1.83
8 0.1639 0.1957 3.92E 05 1.87
9 0.1957 0.2314 3.29E 0S5 1.96
Run 1551A
1 0.16865 0.1968 3.89E 05 0.99
2 0.1968 0.2314 3.23E 05 1.15
3 0.2314 0.2747 3.05E 05 1.04
4 0.2747 0.3223 2.66E 05 1.18
S 0.3223 0.3785 1.92E 0S5 1.46
6 0.3785 0.4434 1.40E 03 1.88
7 0.4434 0.5256 1.33E 05 1.61
Run 1550A
1 0.3767 0.4512 1.60E 0S5 0.55
2 0.4512 0.5256 1.22E 05 0.79
3 0.5256 0.6186 1.07E 05 0.75
4 0.6186 0.7302 8.99E 04 0.77
S 0.7302 0.8605 6.04E 04 1.02
6 0.8605 1.0083 3.91E 04 1.45
7 1.0093 1.1860 2.92E 04 1.73
8 1.1860 1.4000 2.32E 04 1.86

(ORNL/TM-10422i= & 3, )
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£6-8 \BIxuF¥F—ufiFaRA~s FARAER (hiEE, &% VigEH43.5m)

Table 19. Spectrum of high-energy neutrons (>0.8 MeV)
on centerline 43.5 ce beyond 20-cme heterogeneous
fission gas plenum (Itex V): Run 7865A

Neutron Flux (neutruns cm 2Mev™lkw~1571) Neutron Flux tneutrons cm 2Mev-Ixw-1s-1)
Energy Lower Upper Energy Lower Upper
{MeV) Limit Limit {(MeV) Limit Limit
8.11 (-1) 3.57 (4) 3.61 (4) 5.94 (0) 9.79 (2) 1.01 (3)
9.07 (-1) 3.69 (4) 3.72 (4) 6.25 (0) 7.96 (2) .38 (2)
1.01 (0) 3.35 (4) 3.37 (4) 6.56 (0) €.72 (2) 7.06 (2)
1.11 (0) 2.95 (4) 2.97 1) 6.84 (0) 5.85 (2) 6.09 (2)
1.20 (0) 2.62 (3) 2.63 (4) 7.29 1(0) 4.71 (2) 4.89 (2)
1.31 (0) 2.32 (4) 2.38 (4) T.74 (0) 3.36 (2) 3.57 (2)
1.41 (0) 2.10 (4) 2.11 (4) .24 1(0) 2.52 (2) 2.69 (2)
1.51 (0) 1.90 (4) 1.92 (4) 8.76 (0) 1.95 (2) 2.07 (2)
1.61 (0) 1.72 (4) 1.73  (4) 9.26 (0) 1.43 (2) 1.52 (2)
1.71 (0} 1.56 (4) 1.58 (4) 9.74 (0] 1.02 (2} 111 (2)
1.81 (0) 1.45 (4) 1.46 (4) 1.03 (1) 7.58 (1) 8.33 (1)
1.93 (0) 1.38 (4) 1.39 {4) 1.08 (1) 5.90 (1) 6.55 (1)
2.10 (0) 1.30 (4) 1.32 (4) 1.12 (1) 4.66 (1) 5.25 (1)
2.30 (0) 1.16 (4) 1.17 (4) 1.18 (1) 4.00 (1) 4.50 (1)
2.50 (0) 9.74 (3) 9.83 (3) 1.249 (1) 3.62 (1) 3.87 (1)
2.70 (0) 7.95 (3) 8.04 (3) 1.32 (1) 2.30 (1) 2.56 (1)
2.90 1(0) 6.41 (3) 6.50 (3) 1.40 (1) 9.45 (0) 1.09 (1)
3.10 (0} 5.01 (3) 5.10 (3) 1.48 (1) 3.73 (0) 4.40 (0)
3.30 (0) 3.89 (3) 3.96 (3) 1.56 (1) 1.87 (0) 2.30 (0)
3.50 (0) 3.17 (3) 3.25 (3) 1.6 (1) 1.26 (0) 1.62 1(0)
3.71 (0) 2.80 (3) 2.86 (3) 1.75 (1) 8.16 (-1) 1.08 (0)
3.91 (0) 2.60 (3) 2.66 (3) 1.85 (1) 4.48 (-1) 6.46 (-1)
4.15 (0) 2.45 (3) 2.51 (3) 1.95 (1) 1.95 (-1) 3.32 {-1)
4.45 (0) 2.24 (3) 2.29 (3) 2.06 (1) 5.48 (-2) 1.17 (-1)
4.7 (0) 1.92 (3) 1.96 (3) 2.16 (1) 7.25 (-3) 2.90 (-2)
5.04 (0} 1.60 (3) 1.64 (3) 2.26 (1) -3.24 (-3) 3.26 (-3)
5.3 (0) 1.35 () 1.38 (3) 2.38 1) -3.63 (-3) -1.53 (-3)
5.65 (0) 1.16 (3) 1.19 (3)
El E2 Imegrgl Error
{MeV) AMeV) {neutrons cr”2kw~1g71) tneatrons cm ?kw~1s71)
0.811 1.000 6.86E (3) 2.53E (1)
1.000 1.200 5.99E (3) 1.90E (1)
1.200 1.600 8.60E (3) 3.21E (1)
1.600 2.000 5.98E (3: 2.65E (1)
2.000 3.000 9.79E (3) 5.02E (1)
3.000 4.000 3.54E (3) 3.65E (1)
4.000 6.000 3.46E (3) 34.06E (1)
6.000 8.000 1.14E (3) 2.60E (1)
8.000 10.000 3.58E (2]} 1.17E (1)
10.000 12.000 1.18E (2) 6.24E (0)
12.000 16.000 6.28E (1)) 3.51E (0)
16.000 20.000 3.27E (0) 4.86E (-1)
1.500 15.000 2.63E (4) 2.09E (2)
3.000 10.000 8.49E (3) 1.15E (2}

(ORNL/TM-10422i= & 3. )
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£6—-9 HhiEFzR~2 FVAEM

Table 20.

(thbdb b, k5 V 7543 5cm)

Neutron spectrum (50 keV - 1.4 MeV) on centerline
43.5 cm beyond 20-cm heterogeneous fission gas plenum

(Item V): Runs 1548A, 1549A, 1549B
N Energy Boundary Flux Error
(MeV) (Neutron cm™2 Mev~! kw™1 s71) (%)
Run 15498
1 0.0533 0.0626 1.57E 06 1.10
2 0.0626 0.0739 1.92E 06 0.79
3 0.0739 0.0869 1.16E 06 1.17
4 0.0869 0.1038 6.77E 0S5 1.66
5 0.1038 0.1206 6.84E 0S5 1.85
6 0.1206 0.1430 7.01E 05 1.40
7 0.1430 0.1673 4.49E 05 2.20
8 0.1673 0.1973 3.97E 05 2.14
9 0.1978 0.2328 3.39E 05 2.24
_Run 15494
1 0.1687 0.1986 3.99E 05 1.04
2 0.1986 0.2328 3.27E 05 1.21
3 0.2328 0.2712 3.12E 05 1.22
4 0.2712 0.3182 2.78E 05 1.18
5 0.3182 0.3780 1.97E 0S 1.37
6 0.3780 0.4421 1.45E 05 1.91
T 0.4421 0.5232 1.35E 05 1.68
_Run 15484
1 0.3818 0.4478 1.65E 0§ 0.58
2 0.4478 0.5232 1.28E 05 0.70
3 0.5232 0.6175 1.12E 05 0.66
4 0.6175 0.7306 9.39E 04 0.69
5 0.7306 0.8532 6.26E 04 1.01
6 0.8532 1.0040 4.21E 04 1.26
7 1.0040 1.1832 3.08E 04 1.582
8 1.1832 1.4000 2.42E 04 1.67

(ORNL/TN-10422i= & %, )
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%£6—-10 FFr—F-rBREFAER (hl#h b, #5RM#%543.6cm, Vi%A43.5cm)

Table 18. Bonner ball measurements on centerline at the same location
as the NE-213 spectrometer (Items III, V)

Bonner ball count rates (s’lw'l)

3-inch S5-inch 10~-inch
diam ball diam ball diam ball

Distance
behind plenum
Configuratior? (cm) Foregroundb Foreground Foreground
111 43.6 2.34 (2)¢ 7.92 (2) 2.58 (2)
\Y 43.3 2.40 (2) 8.23 (2} 2.57 (2)

3see experimental program plan in Appendix A for description of
configurations.
Neutron flux without shadow shield between detector and configurations (no
background runs were made).
CRead: 2.34 x 10°.
(ORNL/TM-10422i= & %, )
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Figure 9. Dose rate profile for Hornyak button measurements along
horizontal traverse 1.6 ck beyond 8-cm heterogeneous fission gas plenum
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Figure 12. Dose rate profile for Hornyak button measurements along
horizontal traverse 1.6 cm beyond 20-cm heterogeneous fission gas plenum
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Figure 6. Spectrum of high-energy neutrons (>0.8 MeV) on
centerline 43.6 cm beyond 20-cm homogeneous fission gas plenum (Item
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Figure 10. Spectrum of high-energy neutrons (>0.8 NMeV) on
centerline 43.5 ca beyond 20-cm heterogeneous fission gas plenum (Item
V): Run 7865A. (ORNL/TH-10422i= & %,)
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Figure 11. Neutron spectrum (50 keV - 1.4 MeV) on centerline 43.5
cm beyond 20-cm heterogeneous fission gas plenum (Item V): Runs 1548A,

15494, 1549B. (ORNL/TH-10422 = & 30 )
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(1) FJ.Muckenthaler, "Measurements for the JASPER program Fission Gas Plenum
Experiment,” ORNL/TM-10422, 1987.
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Appendix A HRA7VLF L - APV -2 VvIEROFN

APPENDIX A
EXPERIMENTAL PROGRAM PLAN FOR THE
FISSION GAS PLENUM EXPERIMENT
I. Spectrum Modifier

A. Spectrum Modifier (SM) (10cm Fe + 10cm Al + 2.5cm boral
+ 20.32cm Radial Blanket)

1. 0.635-cm Hornyak button horizontal traverse as
close as possible behind SM

2. CR-39 dosimeter map directly behind SM

3. 3-, 5-, 8-, 10-, 12-in Bonner ball
measurements on centerline:

a. at 30cm behind SM

b. at 304.8cm from reactor centerline
(Foreground and Background)

4. 0.635-cm Hornyak button on centerline at 30cm
behind SM
11. 8-cm Homogeneous Fission Gas Plenum (FGP) Mockup
A. SM + 8-cm Homogeneous FGP Mockup

1. 0.635--cm Hornyak button horizontal traverse as
close as possible behind FGP mockup

2. CR-39 dosimeter map directly behind FGP mockup

3. 3-, 5-, 8-, 10-, 12-in Bonner ball
measurements on centerline:

a. at 30cm behind FGP mockup

b. at 304.8cm from reactor centerline
(Foreground and Background)

4. 0.635-cm Hornyak button on centerline at 30cm
behind FGP mockup

5. 5-in Bonner ball horizontal traverse at 30cm
behind FGP mockup

_39_



JNC TN9440 99-005

III.

20-cm Homogeneous Fission Gas Plenum Mockup

A.

SM + 20-cm Homogeneous FGP Mockup

1.

0.635-cm Hornyak button horizontal traverse as
close as possible behind FGP mockup

CR-39 dosimeter map directly behind FGP mockup

3-, 5-, 8-, 10-, 12-in Bonner ball
measurements on centerline:

a. at 30cm behind FGP mockup

b. at 304.8cm from reactor centerline
(Foreground and Background)

0.635-cm Hornyak button on centerline at 30cm
behind FGP mockup

5-in Bonner ball horizontal traverse at 30cm
behind FGP mockup

NE-213 and Hydrogen counter spectrun
measurements on centerline as close as
feasible behind configuration

3-, 5-, 10-in Bonner ball measurements on
centerline at location of NE-213/H counter
spectrum measurements

Heterogeneous Fission Gas Plenum Mockup

SM + 8-cm Heterogeneous FGP Mockup

1.

0.635-cm Hornyak button horizontal traverse as
close as possible behind FGP mockup

CR-39 dosimeter map directly behind FGP mockup

3-, 5-, 8-, 10-, 12-in Bonner ball
measurements on centerline:

a. at 30cm behind FGP mockup

b. at 304.8cm from reactor centerline
(Foreground and Background)

- 0.635-cm Hornyak button on centerline at 30cm

behind FGP mockup
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S. 5-in Bonner ball horizontal traverse at 30cm
behind FGP mockup
V. 20-cm Heterogeneous Fission Gas Plenum Mockup

A. SM + 20-cm Heterogeneous FGP Mockup

1.

0.635-cm Hornyak button horizontal traverse as
close as possible behind FGP mockup

CR-39 dosimeter map directly behind FGP mockup

3-, 5-, 8-, 10-, 12-in Bonner ball
measurements on centerline:

a. at 30cm behind FG? mockup

b. at 304.8cm from reactor centerline
(Foreground and Background)

0.635-cm Hornyak button on centerline at 30cm
behind FGP mockup

S5-in Bonner ball horizontal traverse at 30cm
behind FGP mockup

NE-213 and Hydrogen counter spectrum
measurements on centerline as close as
feasible behind configuration

3-, 5-, 10-in Bonner ball measurements on
centerline at location of NE-213/H counter
spectrum measurements

(ORNL/TH-10422¢ X 3.)
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ORSITREDY, )

- RXARE (20cm Heterogeneous)
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fine structurelXREHRKZH - 2,
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19874 2 A128 (K)

+ Gas Plenum 20cm Homogeneous
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CR-3 9BM
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19874 2 A178 (K)
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IR 37 RE
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MEFROD 5 FLLEOMMIBE S higty,
19874 2 A198 (K)
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Appendix C k=% v 7% VAREH (hUERTEST KR I~Vikd 1.6em (& 6-308E

Table 13. lornyak button traverses through horizontal midplane
1.6* cm behind a series of mockups (ItemsI, I, I, IV, V)
Distance from 0.635-cm diam Hornyak button dose rate (erg/g-h-w)
Centerline
(cm) Item I® Item 02 Item M2 Item V2 [tem V2
71.2 S 6.39 (-2) ®
70 8.64 (-3
69.6 9.41 (-3
65 4.21 (-2) 3.9 (-2
60 1.18 -1 5.1 (-2) 1.69 (-2
5 1.% (-2
30 8.33 (-2)
45 2.14 -D 1.04 (-1) 3.41 (-2)
40 3.713 (-2)
3 1.42 (-1
30 3.08 -1 2.08 -D 1.00 ¢-D
2 1.19 ¢-D
22.5 2.60 (-1 1.31 -1
20 2.59 (-1)
15 3.46 (-D 2.1 (-D 1.9 -1 2.66 (-1 1.44 (-1)
13 1.47 -D
12.5 2.1 -1
11 1.47 -1
10 2.84 (-1 1.60 (-1) 2.13 -1 ,
9 1.52 (-1)
7 1.53 (-1)
5 2.8 -D 1.54 -1)
2 1.55 (-1)
0 3.714 -D 2.85 -D 1.63 (-1 2.84 (-1) 1.54 -1
.1 2.82 (-1) 1.56 (-1)
.2 2.80 (-1 1.55 (-1
.3 2.13 (-1 1.53 ¢-D
4 2.83 (-1)
.9 2.83 (-D 1.55 (-1)
.6 2.83 (-1) 1.59 (-1
N 2.80 (-1 1.53 (-1)
.8 2.716 (-1) 1.54 (-1
9 2.80 -1 1.5 -1
1.0 2.19 (-1 1.57 (-1)
1.1 2.81 (-1) 1.5 (-
1.2 2.80 (-1 1.57 -D
1.3 2.19 (-
1.4 2.81 -1
1.5 2.80 -1
5 2.7 (-1) 1.53 (-1)
10 2.8 -D 1.61 (-1) 2.710 -1 1.50 (-1)
15 3.5 D 2.7 -D 1.52 -1 2.69 (-1 1.41 -1
s ey | Lacn | ZEP
25 1.18 -1
%.5 2.78 (-1 2.02 -D 9.81 (-2 2.3 (D
31.5 8.22 (-2
35 1.37 ¢-D
i LD | 1.00¢D | 3.18 (D 361 62
4H 93 (- 00 - .18 (-
) 8.62 (-2)
% 105D | 543¢2 | 1.64 (2 LoD
60 05 (- .43 (- 64 (-
918' 8.7 (-3)
T1.9N 5.05 (-2
a Gee experimental program plan in Appendix A for description of configurations.
® Read: 6.39%10°%
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