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JRR-2 Decommissioning Activity (1)
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and Nagamitsu Oba *

Department of Decommissioning and Waste Management
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(Received July 11, 2003)

The Japan Research Reactor No2 (JRR-2) was a 10MW, heavy water moderated and cooled,
multi purpose research reactor which used enriched uranium fuel. Since the first criticality in October
1960, JRR-2 had been operated about 36 years for various experiments, such as irradiation of fuel and
materials, neutron beam experiment, radioisotope production and Boron Neutron Capture Therapy
(BNCT) . However, JRR-2 was permanent shutdown in December 1996 based on JAERI's long term
plan, and the decommissioning of the JRR-2 was started in August 1997 after submission of the legal
application for decommissioning to the Science and Technology Agency (STA) .

Decommissioning of the JRR-2 was planed for 11 years from 1997 to 2007 and the program was
divided into 4 phases. Decommissioning activity started in August 1997 according to the program that
reactor building remained after one piece removal of the reactor at the phase-4 would be used for
effective demand. The decommissioning activities of the phase-1 (permanent reactor shutdown) , phase-2
(isolation of cooling system and seal of reactor) and the first half of phase-3 (decontamination test of
tritium) had already completed as planned in March 1998, February 2000, March 2002, respectively.

The decommissioning activities of the later half of Phase-3 (dismantling of the reactor cooling
systems) are carrying out at present with plan during 2002 and 2003 fiscal years.

In this report, the decommissioning activities from the phase-1 to the first half of phase-3,

radioactive wastes and exposure dose of workers are described.

Keywords: JRR-2, Heavy Water Reactor, Decommissioning, Legal Application for Decommissioning,

Decommissioning Program and Activity, Radioactive Wastes, Exposure Dose, Tritium
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Fig.2.1 Conceptual Figure of JRR-Z
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Table 3.1 JRR-2 Decommissioning Schedule
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Table 3.3 Submit of Dismantling Plan
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Table 3.4 Change of Safety Reguration of JRR-2
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Table 3.5 Change of Management Guide of JRR-2
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Table 4.2 Progress Report to STA (MEXT) and IBARAKI Prefecture
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Table 43 Check by STA (MEXT)
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Fig.4.2 Seal Cover of Reactor Top
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Fig.4.4 Transportation Dram of Heavy Water
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Fig.4.6 Outline of Modification for Heavy Water Storage Facility
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Fig.4.7 Dismantling of Pump

Fig.4.9 Inspection of Heavy Water Storage Tank
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Fig.4.11 Sampling Point of Reactor Body and VT-1
for Irradiation Inventory Measurement
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Fig.4.13 Sampling of Specimens from VT-1 for Irradiation
Inventory Measurement



JAERI-Tech 2003-072

JUSWIAMSEIN AIOJUSAU] UOLBUIWEIUO,) 10]
WR)sAS Jurjoo) Arewiid o jurog Surjdwes 41481

BN Y < A o W 1N
BRI — )

V(G &7 NANE) S~ LA

QEE- .2/1

e — )

100-0aQ~- .01




JAERI-Tech 2003-072

Fig.4.15 Sampling of Specimens from Emergency Cooling
System for Contamination Inventory Measurement
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Fig.4.19 Aluminum Shield for Heavy Water Pipe
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Fig.4.21 Heavy Water Pipes after Isolation
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Fig.4.23 Pipes after Seal by Welding
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Fig.4.25 Refueling Cask after Sealing



Fig.4.28 Transpc>rtati9r318 Contaner of Heavy Water
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Fig.4.29 Dismantled Experiment Facilities
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Fig.4.31 Dismantling of BNCT Irradiation Room
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Fig.4.32 Sealing of Reactor Top and Guide Tube
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Fig.4.34 Guide Tube for Radiation Measurement
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Fig.4.37 Seal Welding of Reactor Body (2)



JAERI-Tech 2003-072

Fig.4.38 Reactor Body after Sealing
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Fig.4.40 Cooling Tower after Dismantling
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Fig.4.41 Dismantling of Cooling Water Supply Tank (1)

Fig.4.42 Dismantling of Cooling Water Supply Tank (2)
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Fig.4.46 Cutting of Sample
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Fig.4.49 Decontamination Test of Main Pump(DP-2)
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Fig.4.51 Removal of Nutron

Area Monitor

Suplly
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Fig.4.53 Seal of Oil Dumper Pipes
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Table 5.1 Comparison of Exposure Dose of Phase 1 between Results and Estimate
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Table 5.3 Comparison of Exposure Dose of the First Half of Phase 3 between Results and Estimate
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Table 6.2 Radioactive Liquid Wast Quantity
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Table 6.3 Level Classification of Radioactive Solid Waste
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Table 7.1 Classification of JRR-2 Operation History

L 3§ [ HMELA T #rF ] 5 1E R
X5 (MWh) (h) (h)
1 |60-10-01~64-02-28 5, 407 29, 904 0
2 | 64-03-01~65-12-31 18, 125 11, 784 4, 320
3 | 66-01-01~68-12-31 83, 693 22, 152 4, 152
4 169-01-01~76-06-02 | 167, 307 43, 464 21, 576
5 | 76-06-03~80-10-30 | 133, 847 34, 416 4, 248
6 |80-10-31~83-04-10| 53,814 15, 192 6, 216
7 |83-04-11~88-01-24 | 111, 481 35, 448 6, 720
8 |88-01-25~91-03-03 | 82, 806 22, 348 4, 200
9 [91-03-04~92-07-19 13, 463 3,928 8, 568
10 | 92-07-20~94-12-11 60, 173 17, 808 o, 712
11 | 94-12-12~96-04-15 15, 181 6, 408 2, 832
12 | 96-04-16~96-12-25 10, 660 6, 048 0
aat — 726, 011 249, 000 68, 544
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Table 7.2 Chemical Composition of Main Structure

HAfr (Wt %)
|-}
T ¥ |H i MIEKSY >0 |8 E B K
(SUS304) (A1100) (SUS304L) HEES. 0 EHS. 6
H-1 —_ —_— e 0.43 0. 45
H-2 — — — 0. 00007 0. 00007
Li 0. 000013 0. 0001 0.000013 0. 002 0. 002
B _— —_— — 0. 81 )
C 0. 068 0.01 0.015 2.7 0. 32
N 0. 045  — 0. 045 0.012 0.012
0 — —_ 8.7 31.8
Na 0. 00097 — 0. 00097 0.74 —_
Mg — 0. 008 e 0.063 0. 095
Al — 100 — 0.17 0. 28
Si 0. 35 0. 09 0.5 1.3 2.7
P 0. 35 — 0. 02 0. 086 ——
S 0. 05 — 0.015 0.43 11. 6
cl 0. 007 —_— 0. 007 0. 0045 0. 0045
K 0. 0003 _— 0. 0003 0. 75
Ca 0. 0019 0. 001 0.0019 3.7 3.9
Sc 0. 000003 0. 000003 0. 00065 0. 00065
Ti 0. 6 0. 0047 0.6 0.7 0.21
Cr 19.0 19.0 0.13 0.011
Mn 11 0. 003 1.0 0. 17 0. 038
Fe 70. 0 0. 24 68. 0 81.0 0. 32
Co 0.2 0.001 0. 15 0. 008 0. 00098
Ni 0 0. 0034 11.0 0.11 0. 0038
Cu 0. 005 _— —— o
In 0. 046 0. 007 0. 046 0. 0075 0. 0075
Ir — o —
Nb 0. 016 —— 0. 0089 0. 00043 0. 00043
Mo 0. 26 _— 0. 26 0. 022 0. 001
Ag 0. 0002 0.001 0. 0002 0. 00042 0. 00002
Cd R 0. 0004 _— —_
Sn —_ — 0. 0007 0. 0007
Cs 0. 00003 — 0. 00003 0.00013 0. 00013
Ba 0. 05 — 0. 05 0. 095 49. 5
Sn 0. 00001 _ 0. 00001 0. 0002 0. 0002
Eu 0. 000002 — 0. 000002 0. 00006 0. 00006
Ho 0. 0001 R 0. 0001 0. 00009 0. 0009
Hi 0. 0002 — 0. 0002 0. 00022 0. 00022
¥ 0.019 o 0.019 0. 0015 0. 00014
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Table 7.3 Calculated Radioactive Inventory of Reactor Components

(Bifir:Bq. MFFEILE 1FE)

B (5 @ HEKSS T BERE (k| & R i T oM & &t
235 .
3 | 88x10® | 1.6x10%| 1.2x10° | 6.8x10" | 1.0x10"| 6.1x10% 1.8x 10"
4o | 53%x10° | 2.4x10° | 2.6x10° 8.2x10° | 4.4%10°| 1.9x10% 6.8 10
®cp | 1.8x108 —~ 55%10° | 3.9x10° | 2.0x10° | 8.6x10° |  3.0x10°
¥ ar | a5x10° | 2.4x10° | 1.6x10° | 4.1x10° | 2.7x107 | 3.7x10° 3.7x10°
o, | o2.8x10° | 6.6x107 | B.0x10t | 1.7x107 | 6.8%10°| 1.9Xx10% 8.7X 10"
5ice | 9.0x10° | 4.6%10° | 2.3x10° | 1.7x107 | 7.4x10" | 2.8X10° 1.3%10% -
$4 v | 6.1%x10° | 2.2x107 | 5.2x10° | 5.9%x10" | 1.5x10° | 1.2 X 10'2 1.3x10"
% pe | 59x10% | 2.4x10%| 1.2x10%] 1.6x10" | 3.1X10" | 2.6X 10" 3.3x10%
8 oo | 86x10° | 5.6x10° | 1.1x10° | 1.1x10° | 2.1%x10° | 2.3x10° 1.2x10%
% ro | 1.3%10° | 3.0x10% | 1.4x10% | 1.9x107 | 3.7x10° | 3.6x10°|  4.9x10Y
9N | 42x10° } 4.8x10° | 2.0x10° | 1.4x107 | 3.7x10° | 5.0x10° 5.0 10
80 5o | 7.9x10° | 2.5x10%%| 9.4x10"| 1.3x10" 3.2%102| 1.3x10% 9.8%x10"
63 Ni | 7.9x10% | 6.8x10° | 2.5x10" | 1.8X10° | 47X 10° | 7.1x10" 9.0 X 10"
65 7 | 6.5x10° | 7.6%10°| 7.7x10® | 2.1x10° | 6.7X10" 1.1x10" 1.3x 10"
B 7 | 3.1x10° - ] 1.8x10' - 13.0x10° | 1.4%10° 4.7x10°
BMo | 2.8%x10° - 2.9%x10° | 1.8x10* | 4.7x10°| 1.1x10° 4.7X10"
% Nb. | 3.5%10° . - 2.1x10° | 8.5x10° | 4.6X10 - 4.0x 10
125 g, ~ —~ — | 1sx10® | 32x10® | 3.1x10®| 3.2x10v
g, | 42x10° - 3.0x107 | 6.3%10° | 1.7x10?| 4.0x10" 1.7x 10"
Bes | 5.0%10° - 8.2x107 | 2.6%107 | 1.4x10" | 5.9x10° 1.5x 10t
12py. | 1.9%10 - 3.3%10% | 1.1x10° | 5.4x10%} 3.9x10" 5.7 X 10"
154 gy | 2.2%x10° - 3.1x107 | 8.8%10" | 4.6x10"| 4.2x10" 8.8 X 10"
158 gy | 1.3x10° - 9.9%10° | 1.8x10° | 1.0x10°| 3.7x10" 4.8x109
wsmpa . | 5.0x10° | 2.0x10° | 6.2x10° | 3.8 x10% | 3.3x10° | 5.8x10" 7.9% 10"
19 =g | 6.5%10° | 1.9x10° | 8.1x10 | 1.8x10° | 1.7x10° | 1.4x10° ) 2.2x10Y
Fof | 1.9x10? | 45%x10°| 9.3x107 | 2.2x10° | 2.7X 102} 8.4x10" 5.5 % 10"
& B | nsxiot| 2.1x10® 9.4x10%| 8.6x10"| 1.3x10%| 3.4x10% 6.5 X 104

82 —
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Table 7.5 Estimate Value of Radioactive Liquid Waste

B | BilisseER (Ba)
‘H 6.4X10"'°
*°Co L7TX107
ICT 3.2X10°
*SZn 6.4X10°

17 Cs .5X10°
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Table 7.6 Group Effective Dose of Radiation Worker in Phase 1

13 * £ EEAT | FRIEEOREMER | EORE

(N *h (n Sv/h) (A * mSv)

e EEEEORE 20 0.5 0.01
HHMO | BAOKRERY ROGER 480 25 12.0

HELD

BUERE K DIREL D 480 25 12.0
HAERE KO B H 2,580 25 64.5
a it 3,560 _— 88.5

Table 7.7 Group Effective Dose of Radiation Worker in Phase 2

1E * # HEAT |FRIFHRBYEE | EDER

(N -h) (1 Sv/h) (A + mSv)
PR R | O R O 3R ER 120 27 3.2
B OHEHEE |15 % il B O & B 420 27 114
HEFFRRHRKBERORHERE | 1,030 97.9 100.8
BEXHEFYy A7FEOMEK 900 0.5 0.5
H K D b4 i 420 25 10.5
£ B R B EF O B X | 1660 0.8 1.4
BT &H 40 %M E] 1,62 2.5 4.0
ZRGEHNREE ORME 650 0.2 0.1
moR . ® oo B M 220 0.5 0.1
Gl &t 7,040 — 132.0
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Table 7.8 Group Effective Dose of Radiation Worker in the Fiarst Half of Phase 3

1E E %A EEAT | TRIEHORBRNER| EORE
(AN +h) (12 Sv/h) (A + mSv)
AL BEREY) R 480 0.3 0.14
Wik, R | O—HimETE
OMEILS
R E R D — 60 04 0.02
HmEkIE
& &t 540 _ 0.16
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8. FREFRROMERE R

MAEPICBNTHZOMEZHERTRELO L LU TRARIEH INTVSRRIZDWTII,
BT HRRRERE. AR ERE TSI RO HELRFNCEDEEMB EREZE KL L.
X512, ER 12 FEMIE. BORREMREEZZIRL. EeloERET o7, BREMA
FREDER % Table 8.1 12, WX EMRE DFEFE % Table 82 IZENTIURT . /o, HROE
BibxEE LT, ER 13 FECRERERBRO -BESH (HoIHRIIVTEZSIOER Kk
VEABREYOBRERRO—HES (PREEE. 7 VY EH) ZERLZ. WTHBETEH
BROEHEICRAIRFETEOHEOREZZITERKL-. Table 8. R RO TED HIED
B AIFHRZDERERT,
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Table 8.1 Overhoul

EhFEE J A% e S0 B 3k A 5 e 31
Rk 9 B F1041HA 5H~FR104E3HA31H
P10 FEE FR11E1H11H~¥R1 1E3H31H
Rk 1 1R YRkl 14448 1H~¥R12%3HA31H
TRkl 2 FE k1 2%8H 1H~FR1I2F12H15H
TR 1 3FEE TRk 1 349 3HB~¥m134F12H14H
Table 8.2 Periodicl Inspection
=% i 3% AR 2 AR VRREH ELig 230l

F3I0H | ER1R2ESAIH~¥K 124 12H 15 H ER12E12H 158 YRR 12412 B 27H

3 1H | FRIBEIAIH~¥YRI124E 128 14 H Y13 12H 148 TRk 13412 A 26 H

H:EROFICHBERBEZEH L%,

O] ZoEAICHVERENRERIERS NN 0

FR12FEDSE, BFFRHBEOHERICL)BURREIRENEREINDZ L &R 1.

Table 8.3 Approval procedure of the design and construction plan for equipment renewal

1. "BERERRRO—BEH) (r BTV 7 EZIFOEH)

2 0] Bl

1 A HiR A
BRESKE

i ATBR A S

¥R 1248 A9H. 12IEBF20527 5
R 12FE9A29H,. RE(HERR FE157 5
YRk 1211 B7H. REFH20%345
cERR 1343 A8 H

cERR 13463 H 28 H. 12 #SCRIBE 2450 &5

2. "HEMEEVMORERRO —BEH PENRIREEBSOER)

a8 1] HI 5
a8 n]

i AARE
RE QKL

i F AT A 3R

¥R 134423 H, BEW220%ES
¥R I3FESH21H, BEXHBESST S
Rk 1346 HSH. 13FEM205 135
PRk 1349 H 21 H

CERR 13410 H 15 H. 13 3 XXREE 3109 &
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9. HENE

JRR— 2 OATEIISAEEB0E | BEOMRME LEE TR 9 F8 AICHEL, KRR
K2 RS 3 BBEATEO TEABHEO RS TN DA FBEB DR EITKBL TE.
B AR OB T i 5 RO B E TRRE S BV TH - 20 RENTHERZED,
$m9ﬁsﬁ9aﬁwﬁé%mt5:tﬁfétoit\%¢1$mﬁkoru‘ﬁimi$%
@&ﬁé&ii.%3&%ﬁ¥®ﬁ%l§if%@££0fét¥mbtem%ﬁéﬁmmﬂw
Hinblt. BFFAHRHRROMETE2ILDET2E I EREFORETEE, BRIER
FOWNEEBRNEERL TS,

A

JRR— 2 QEELHEEIZN- 0, REOEFHE RUKNEREYOBRENECTHREEZ W
Ny 2 T RS, O DOE LA T ARG R O AT AR EBOS 4. H
TR OEHB RO E ER L TV W REMERO S 2 ITEHER LU ET.

¥ JRR—20OWEKICBNT. BETSCHEESHHZVWZEWETE - SRETHS |
P — (OHEWERRE 13, REyRRER R EREEE | R OPHR S S i e
MENHLIBHMTHEEDIC, JRR-2KAIBL. HICRETEEERL 7277 2 ITBRHMHL
7,

W8Ny 7 T REEHRERE. ME/Ny 7 T2 RERBREICIIHRE CBEZ W ZEH L.
ZZWESBHMBLET.

2% Xk

1) Koyama K., et al. “ANISN-JR. A One-Dimensional Discrete Ordinate Code for Neutron and
Gamma-Ray Transport Caluculation”, JAERI-M6954 (1977)

2) F.RMynattet al.: “The Dot-3 Two-Dimensional Discrete Ordinate Transport Code",
ORNL-TM-4280 (1973)

3) J.C.Evans, et al.: “Longlived activation products in reactor materials", NUREG/CR-3474 (1984)

4)" JRR-2EILEERNY KAy 7 BBRXBEF (1997).

5)" AXETFHREFEEBIZEA ] RR — 2 T RRROBERE" (1997 ~ 2000).
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vy AR g N A : Tz R2DW 7 T) — |25 T
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