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Thermal and Hydraulic Test Plan of TRU Fuel Element

for Transmutation Process

Ryutaro HINO, Katsuhiro HAGA, Takakazu TAKIZUKA ™
Hideki AITA and Kenji SEKITA

Department of High Temperature Engineering
Tokai Research Establishment
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JAERI is developing processes to partition long-lived transuranic elements
(TRU) from high-level radioactive waste and transmutation processes to transform
TRU into shorter-lived or stable nuclides under the OMEGA pfogram. To promote
developments of transmutation processes, thermal and hydraulic tests were planed
to optimize a fuel element of an actinide burner fast reactor (ABR) cooled by
helium gas. Along the test plan, a simulated fuel element in which simulated
fuel particles were filled up in the porous annular space of 11.7mm in gap width
and of 600mm in length was manufactured experimentally, and also a test apparatus
which could circulate helium gas or nitrogen gas at a maximum flow rate of
400w’ /h under 1MPa was designed and fabricated. Hydraulic performance of the
test apparatus was confirmed through preliminary operations. This paper presents
mainly a thermal and hydraulic test plan of the fuel element for developing ABR
core design, outlines of the simulated fuel element and the test apparatus, and

preliminary operation results,

Keywords-: Transuranic Elements, OMEGA Program, Transmutation Process, Actinide
Burner Reactor, Fuel Element, Thermal and Hydraulic Test, Test Plan,

Test Apparatus, Preliminary Operation
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Table 2.1 Specification of MA burner reactor cooled by helium gas
PERL T i = BENT
HyEE 1.47nm _
MR (66% Np Am Cm-34% Pu)i. o Ni. o
HEE R TiN
BHEES 0.135mm
REHER A ZA_EBRBRAKFRERE
AUy P RE/BE 14mm / tmm
ST Uy AR /BE 42mm / 1mm
BEHERE v F 44 1mm
BTk, WEHEE 6000mm / 7400mm
BEHERK 930
TRUYIABHEESE Np-237 765kg
An and Cm 598kg
Pu T02kg
Totat 2065kg
#itiAh 12004¥th
MM AR ~U L
g 1088kg/s
AOEHD 10Mpa
Eh#E%x (F28) 13kPa
HHBSRE 722°C
JUv bRER 560°C
AHHEE AD/HO 127°c / 340°C
eplFR (FOoFH) 8.4%x10'° n/cm2-s
MHRIGI R LF — 743keV
FHEFEIS (> 1MeV) 22%
A4 ok, 2h5HH 300
181 7B ICUMAKRE 25.3%
[ IR~ el K -3 3 4 17.3%
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Table 3.1 Schedule of thermal and hydraulic tests
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Table 4. 1 Dimensions and flow conditions of TRU fuel element and test section
be:] 8 - 4 ;] BEBRHER
B EROTiE _
E& (BHRTER) 600 mm 600 mm |
mE 7YY FAR/ AR 14 am/1 om 14mm/ ) om
A@TUy rABSRAE 42 gn/1 mm 42.7 mm / 1.65 mm
HyEEs 12 mm 11.7 om
B FE 1.47 mm 1.5 mm
ER (RR) &4
P d & HeHR N:H 2% (GEmMREER)
He#HA (MARR)
ANDRE 127 °Cc ~40 °C
PHHORE 340 °c ~40 °C (N2)
~(240)°C (He)
23 i 10 WPa ~1.0 MPa
b4 5 ~284 m%/h ~120 m*/h (N2)
~400 m*/h {(He)
HMB(EHERBY) ~1.0 WW {100 kW)
mEBBERAD) ~511 m/s ~216 m/s (N2)
{127°C) ~720 m/s {He)
{20°C)
FE(BHEFAY)? ~3 n/s ~1.3m/s (Nz)
(127°C¢) ~4.2 m/s (He)
(20°c)
pFERAEMEE ~21.8 kPa ~5.1 kPa (N2)
{127°c) ~11.3 kPa (He)
(20°C)
HFLALsNITE ~ 1460 ~1188 (N2}
(127°¢C) ~517 {He)
(20°c)
= = 1212 m/s 355 m/s (Nz2)
(127°¢) 1021 m/s (He)
(27°C)

GURETU v FADRE, G2)RM7 U v FEEORTFRYE
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Fig. 4.9 Arrangement of differential pressure gauges
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BOREE (=FHOLENHEE) OW60% 2 EHBICE T3,
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BHEPSHLT ZH AABOAMAFEOET T, FAFRREIE P — &Ik 3% Lt
BAEKIZLZbOTH D, HOMTIERE UARSEMT2EMICH D, ZhEFI TENR
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