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Evaluation on Radioactive Waste for the Decommissioning
of Deuterium Critical Assembly (DCA)
(Technical Document)
S.Konno*, S.Fukuda*, S.Yoshizawa**

T.Hazama***, K. Endou***, M.Hashimoto****

Abstract

Deuterium Critical Assembly (DCA) is a critical facility with 1 kW maximum thermal output reached its initial
criticality in 1969. DCA operations were stopped on 26™ September 2001, then it has been planed to submit a
legal application for decommissioning of DCA to MEXT and to shift to decommissioning phase.

In this work, we have evaluated the calculation value of neutron flux by comparison with an actual
measurement in biological shield and the amount of contaminated radioactive materials etc. to make a document
on estimation of the inventories and the wastes quantity etc. in the legal application. Results are as follows.

1. Fast, epithermal and thermal neutron flux calculated have exceeded the measurement data at almost all location.
Therefore concentration of activated materials calculated by neutron ﬂux calculation value is estimated higher
than actual that.

2. The amount of radioactive materials that contaminated by nuclides other than tritium is estimated about 3.0 X
107Bq. The concentration of tritium-contaminated radioacﬁve materials is estimated about 4.1X 10'Bg/g at the
maximum in concrete, about 7.6 X 10”Bg/g in the surface of aluminum plumbing.

3. Consequential waste quantity(solid waste) to radioactive waste generated in total process of dismantling is
estimated about 30ton. As for Radioactive liquid waste quantity, moderator for specimen is estimated about
1.4m’ , consequential liquid wastes is estimated about 300m”.

4. The amount of Tritium generated in dismantling (radioactive gas waste) is estimated about 7.25 X IOSBq in

dismantling of heavy water system facility, measurement control system facility and neutron reactor.

* Waste Management Section, Irradiation Center, Oarai Engineering Center
**Kawasaki Heavy Industries, Ltd.
***Criticality Engineering Section, Experimental Reactor Division, Iiradiation center, Oarai Engineering Center

***+*Radiation control section, Health and Safety Division, Oarai Engineering Center
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& 2.2 BFsEKEFHEE OMLHk

B LND27057
R EE BF3 (19B 96% # #)
HAE N 200torr (266.9hPa)
i Jae kP 50.8mm (2.00inch)
- REHEER 115.3mm (4.54inch)
BHMESRE 49.78mm (1.96inch)
Mg 25 v 2
Pl A SHV
B EIR B -50C ~100C
B {EE E & 700V~ 950V
KEBEERE 800V
77— <3%/100V
BRARK | FWHM 5.144%
HERE 4.0pF
BEASLZAER | 1mV
EENALZER 1X10°13C

& 2.3 BFsEHREHBEORBEM ORM &L 1EE
4 7 R L

3cmPE ScmtAR U = F L v

3emt R Y = F L (NJE)
6cmPBP | lemtZE L& U R (FHE)
2emt R Y = F L (4hB)
et R Y =F L (NE)
10cmPBP | lemt EfbH U EM (FEE)
emt R Y = F L v (4 B)
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%95 MO X

<BlE > _

- : TrILF—HaEH (MeV)
FES|ITAY R FRIRILE~[FREIRILE—
1 1.49E+01 1.22E+01
2 1.22E+01 1.00E+01
3 1.00E+01 8.18E+00
4 8.18E+00 6.36E+00
5 6.36E+00 4.96E+00
6 L. | 496E+00 4.06E+00
7 PR EF R k00 3.01E+00
8 3.01E+00 2.46E+00
9 2.46E+00 2.35E+00
10 2.35E+00 1.83E+00
11 1.83E+00 1.11E+00
12 1.11E+00 5.50E-01
13 5.50E-01 1.11E-01
14 1.11E-01 3.35E-03
15 3.35E-03 5.83E-04
16 5.83E-04 1.01E-04
17 BShhEF3R 1.01E-04 2 90E-05
18 2.90E-05 1.01E~05
19 1.01E-05 3.06E-06
20 3.06E-06 1.12E-06
21 1.12E-06 4.14E-07
22 | EAChEFER 4.14E-07 1.00E-09

<EE> =
= I )L —5pH (MeV)
BES|ITRIILY—H IR I R
1 1.49E+01 1.22E+01
2 1.22E+01 1.00E+01
3 1.00E+01 8.19E+00
4 8.19E+00 6.38E+00
5 6.38E+00 4.97E+00
6 | «|  4.97E+00 4.07E+00
7 SRR TN 4.07E+00 3.01E+00
8 3.01E+00 2.47E+00
9 2 47E+00 2.23E+00
10 2.23E+00 1.83E+00
11 1.83E+00 1.11E+00
12 1.11E+00 5.50E-01
13 5.50E-01 1.11E-01
14 1.11E-01 3.36E-03
15 3.36E-03 5.83E-04
16 5.83E-04 1.01E-04
17 B hEFR 1.01E-04 2.90E-05
18 2.90E-05 1.00E-05
19 1.00E-05 3.06E-06
20 3.06E-06 1.13E-06
21 1.13E-06 4.14E-07
22 | Beh{EFR [ 4.14E-07 1.00E-11
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1. ATRER -KREREKRFLOPEFROLE -FEH

DCA . ATR hZ 0O RBERAFRRICFLEUEEZIT-TRY, MEZTTOEEH
HiZx T3 ATRAERHBAOBEGIEHN 4% TH DV, ZTOZ h b, HELENED
ZEOBEHIZCAWETHTFROFEIZ, ATRERTIToTW3, LML, HEOR
YHOHBICAWEFEFERBEEIRERERTCHELNLLDOTHD, £ T,
ATR A%, REARGCROTHEFHRAEBEILUBRT I LI0L- T, FREOERK
T AEELFIMLE, 2B, ~RICEATHEFROBKFELHFEESIRENI L2 b,
PEMG B R FRICE L TIT o 7z,

1.1 HEFROFEFIE
FHEFERSMAOFGFEIZ, 2RTEMEFHHE = — F DOT3 XV EH L, &
AL~z uolimfEil. DCA TEEDH D SCALE =2 — FY AT A IEHWNT
fERR L 72,

1.1.1 = 7 o Wi & 58 O 1E AL
SCALE 22— K X7 A(SCALE4 )2 AVWT, =X AX 22O~ 7 ulii|@
BMEUTOX I ICER L,
(1) REFEEEDER
REFRERFLILFEHEFROBEL EM L7 S4-8F L ATR BRF LIT.
ELEEMRFELTHZ AL FLOERT —F 2 ETBRE, BEM. EX.
a7 U= R EFLAOHEPOFEICESIETOEERYWEIIOVWTER
FHEEZEH L,
O S4-8FL(RBEFEHE FTI A AN—FEE» S D 2 FBIEF L)

- ABR A EE
BREE 2. TwWtRBE _EBib Y T e
140 R ERH

BFYyF 2.4cm
W B - K 200cm
- FZ A4 NN —fEK
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