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Table 2 Central reaction ratio. (C/E)

QUANTITY SET| JENDL-1|{ JFS |ENDF/B-IV
Table 1 Effective multiplication factor. (C/E) Fission Rate 238U Al 0.999 1.029 1.037
Fission Rate (*°U) B | 0.068 | 0.070 | 0.075
JENDL-1|JFS VIl |ENDF/B-1V cl o076 | o008 | —
Pu Fuel :‘ ;'ggz;’ 2'33::; — Fission Rote *>7py) A | 0.969 | 0.981 | 0.989
15 cases ) ) - Fission Rate (235U) B | 0.044 0.033 | 0.031
C | 0.01055 | 0.01230 | — cl o037 | 003 | —
U Fuel A 1.00714 | 1,00371 — Fission Rate [240P ) Al 1.012 1.068 | 1.084
6coses B | 0.01058 0.00864 | - Fission Rate (235y) B | 0.087 | 0.09% | 0.113
C | 0.01036 |0.00949 | — , c! o.110 0.106 | —
Al 1.00294 |0.99926 | 0.9972 Copture Rate (23°y) A | 0.984 | 0.982 | 0.974
All 21 cases B | 0,00800 |0.00724 | 0.0068 Fission Rote (2°U) B | 0.027 | 0.027 | 0.043
C 0.01083 |0.01190 — c| 0.030 0.031 —
' Capture Rate 2381y A | 1.013 | 0.999 | 0.976
Fission Rate (“>’Pu) B | 0.041 | 0.040 | —
‘ e C| 0.046 | 0.045 | —
Table 3 Central reactivity worth. (C/E)
JENDL-11  JFS _ENDF/B-IV :
235U Al 1.031 1.004 | 1.014 Table 4 Doppler reactivity coefficient. (C/E)
8100511 0.041 | 0.042 Assembly JENDL-1 JFS
C| 0.059 | o, 0.060
238, Al 1.098 ((: (9):: 0.950 Small Sample FCA V-1 1.163 0.812
u ’ ’ ) - 1.038 0.736
B|0.134 | 0,102 | 0.116 ED°'°".'°' v\llf : ?52 0,954
C|0.204 | 0.140 | 0.130 xperiment - '
VI-2 1,049 0.893
10, Al 0.945 | 0.911 | 0.836 P2 NORVALT 1 133 0,957
B |0.09 | 0.102 | 0.165 ZPPR- ) ' o"sza
clono|omz ] olls INa=Voided 0,966 :
G A|0.952 | 1.309 | 1.359 | zp R‘S;éi :“’;‘1‘ ;"Z:‘;
B|0.113 | 0.125 | 0.359 Zone Doppler S : "~
C10.168 | 0.333 | 0,205 Experiment
Fe  A|0.880 | 1.018 | 1.109
B|o0.128 | 0.109 | 0.175
C|0.097 | 0.129 | 0.275 2 | Reactivity Horth
Ni Al1.118 | 1.153 1.167 Table 5 Pu - 9’ Central Reactivity Wort
C/E of absolute value
B|0.154 | 0.153 | 0.191
Cl10.199 | 0.154 0.196 JENDL~1 JFS-II ‘' ENDF/B-IV
Na Al 1.748 1.217 Total A} 1.092 1.103 1.115
B|0.917 | 0.867 C| 0.090 0.109 0.112
C| 1.264 | 1.298 Pu cores A| 1.145 1.161 1.174
Normalized to the worth of 239Pu. C| 0.055 0.085 0.089
U cores A 0.994 0.999 1.007
C| 0.053 0.063 0.055
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Fig. 1 Fission rate distribution in MZB.

Table 6. Radial Traverse of Sodium Void Worth in 9 Elements of MZB Assembly

FP; First Order Perturbation EP; Exact Perturbation

( in unit of 10 A»s)

Perturbation Calculation .
Measured - — Direct
Void Position . Radial |Axial, |FP
. Worth Total | Fission | Absorption|Moderation e Calc
: , Leakage | Leakage EP
#3 +223 —-97 +167 +478 - 2 —-323| FP
+23145 : ' +243
Core Center . +244 102 +162 +498 - 2 —-3121 EP
#4
. + 50%5 +10 - 58 + 94 +269 —103 —-191| FP
I1.C.Edge
w2 -437| -28 + 41 +120. | —450 | -120| FP
- 201 %5 . ’ —335
o.C. —335 —-32 + 40 +126 -360 -109| EP
. #1 —135 - 2 . + 7 +38 —-168 -10{ FP
—129+2 H . —-120
Rad.Bl. -118 - 3 + 7 +39 -151 —-10] EP
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d b &M
Possible vendor Lithium Corporation of America Enargy fn deucaron besn General
33/kg for reactor-grade material puration of cypical cesc 4 monchs
Approximace cost $33/kg to sal of construction 300 s cainless sceel Deuterons
Volume change upon melting 1.5% nerease Pipe stze 5 in. sched. 20 175 Outp c E nergy 15 to 35 MeV 1n A5 MeV Steps
(6 i t pump suction) t on Target 100 mA
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Viscosity 0.455 wPa-s 1.1 1b/fc-he Reynolds number in 5-in. pipe 392,000 Average Energy Gradient 700 keV/m
Synchronous Phase Angle 30°
Electrical resistivity 0.3 u-m 4P per 100 ft of 5-in. pipe 8.274 kPa 1.2 psi Number of Caviti
vities
Thermal conductivity 43.3 W/m-*C 25 Beu/he-fe-"F Lithium velocity at carget area 15 m/s 49.2 ft/sec Number of Tanks Z
. - - Vacuum within deut: bea 1.33 x 10°% P 21077 corr Number of Drift Tubes
Heat capacity 4.18 J/g-*C 1 Btu/1b-"F g:ch 0 decteron beam * 2 © g‘“‘:ycm de Diameter s ft)
Surface tension 0.375 Nfn 0.0257 b /te Lithiun inventory being circu- 2.8 m 100 563 otal Cavity Length (Internal) 520 m (ealah re)
. lated 41273 kg 2800 1b RF Power: Beam 3500 kW
Typical vapor pressure values Tritium production rate in 81 ng/s 270 Ci/day %::;:y je70 K
At 1000°C (1832°F) 5.33 kPa 40 torr 1 ehivn o h 5170 ki
A 33C (649°F) 1.07 nPa 8 x 1076 torr Deuteriun production from &M 2.3 vgls 4.4 x 107 1b/day ower to RF Systen ms
, bean Operating Pressure 1077 Torr
At 288°C (550°F) 53.33 wPa 4 x 1077 eorr ;
7 Evaporation rate of Li ac targec 116 vg/s 0.02 1b/day acuum Pump Type Cryogenic
At 265°C (509°F) 13.33 uPs 1 x 1077 torr aren.
Low Eneray Beam Transport
. Aperture 100 mm
i % .L‘ h Energy Beam Transport
nsport Distance
oy of Tergers o

(DSMBUt arol V. F, Worookops : Theoretical Nuolior Plyaioor9se, o
SohnWilby % Somo, New Yorh) P02
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@ edl. 3. B.Murion and S.L Foudn.: Faot Neubron Phyoico (1960, Intinacionce Fub. TINC. Now k)P

@093 G - MRS LRI QY L. SPAERL-mumo 6938 (1976)
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