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Case Study for One-piece Removal Method of
Reactor Vessel of Nuclear Ship “Mutsu”
Satoru NAGANE, Katsumi KITAHARA,
Seiji YOSHIKAWA, Yasuhiko MIYASAKA,
Nobuo FUKUMURA, Ichiou NISIZAWA
JRANDEC, No.42 (Sept.2010) page2—~10, 6 Figures, 5
Tables

A reactor installed at the center part of the nuclear
ship “Mutsu” has been stored safely and exhibited in a
reactor room building since 1996. The reactor vessel
and its internals are key components because of main
radioactive wastes for the reasonable decommissioning
plan in the future.

This report describes the one-piece removal method
as the one package of the reactor vessel with its
internals intact with a shipping container or additional
shields. The reactor vessel package (Max.100ton) will
be classified acceptable for burial at the low level
radioactive waste (LLW) ,which will be buried at a LLW
pit facility under waste disposal regulations. And also,
the package will be classified as an [P -2 -equivalent
package according to the requirement for Shipments
and Packagings.

Feasibility Study on Equipment of LLW
Management Business System

Takafumi SHIMIZU
J.RANDEC, No.42 (Sept.2010) pagell ~19, 9 Figures,
8 Tables

LLW from university and private company has been
kept in their own nuclear facilities in Japan. RANDEC
has been studying business system for the treatment
and conditioning of LLW before disposal. Reference to
proven waste treatment process used in Nuclear Power
Plant, it was studied that the appropriate treatment
process for the LLW from university and private
company. The waste will be collected from the
university and private company to a central treatment
facility. After operations such as unpacking,
classification, compression, incineration and others,
the waste will be treated to waste form. Most

equipment are adopted by the process technology
used in Nuclear Power Plant. But some equipment
such as measurement of radio activity and
solidification of powder need to be studied for the
treatment of LLW from university and private company.

Decommissioning Techniques of Toshiba Group
Hitoshi SAKAI, Tadashi FUKUSHIMA,
Yuumi NAKANE, Masamichi OBATA,
Yukio YOSHIMURA, Nobuto OGAKI,
Hajime HIRASAWA, Kenji KURIHARA,
Masahiko KUROSAWA, Takaki KATOU,
Shinichiro MARUKI, Joseph BOUCAU
J.RANDEC, No.42 (Sept.2010) page20—~ 31, 24 Figures

Development of Decommissioning Techniques by
Toshiba was started in 1980th based on Techniques of
Engineering, Construction and Maintenance of
Nuclear Power Plant. During this term, Toshiba was
introduced Decommissioning Techniques to “Journal
of RANDEC” three times and this is fourth time. The
past three times, mainly under development
Techniques were introduced. This time, mainly
applicable Techniques to Decommissioning Plant such
as Tokai, Fugen and Hamaoka unit 1 & 2 will
introduce. Westinghouse Electric Company was joined
Toshiba Group in 2006. They have many experience of
Decommissioning in the foreign countries. We
introduce their Techniques which were applicable in
Japan.

Toshiba  will make a  contribution to
Decommissioning Planning and Application based on
introduce Techniques.

Clearance of Materials from Uranium Fuel Re-
conversion and Fabrication Facilities

Shinji ARAI
JRANDEC, No.42 (Sept.2010) page32—~ 40, 4 Figures,
6 Tables

The equipment in uranium fuel re-conversion and
fabrication facilities have been renewed and repaired

iii —



in order to correspond to fuel design change,
obsolecence of equipment and cost reduction since
start of operation in 1970’s. Removed equipment and
parts contain certain amount of metals. It is desirable
to recycle those metals as useful resource and to
reduce amount of radioactive waste to he disposed of.
In the JAEA document, clearance is defined as the
removal of radioactive materials or radioactive objects
within authorized practices from any further regulatory
control by the regulatory body, and is entrance to
metal recycle.

Clearance at uranium fuel re-conversion and
fabrication facilities is addressed here, based on on-
going practices of clearance at nuclear reactor
facilities, and on works by Nuclear Safety Commission
and regulatory bodies concerning clearance at
uranium facilities.

Decommissioning Program and Future Plan for
Research Hot Laboratory (ll)
Toshio KOYA, Yukio NOZAWA Yasushi HANADA,
Katsuto ONO, Hiroyuki KANAZAWA,
Yasuo NIHEI, Isao OWADA
J.RANDEC, No.42 (Sept.2010) paged4l—~ 48, 2 Figures,
4 Tables, 3 Photos

The Research Hot Laboratory (RHL) in Japan
Atomic Energy Agency (JAEA) was constructed in
1961, as the first one in JAPAN, to perform the
examinations of irradiated fuels and materials. RHL
consists of 10 heavy concrete cells and 38 lead cells,
which had been contributed to research and
development program in or out of JAEA for the
investigation of irradiation behavior for fuels and
nuclear materials. However, RHL is the one of target as
the rationalization program for decrepit facilities in
former Tokai institute. Therefore the decommissioning
works of RHL have been started on April 2003.

The decommissioning work will be progressing,
dismantling the lead cells and decontamination of
concrete caves then release in the regulation of
controlled area. The 18 lead cells (including semi—-hot
cell and junior —cell) had been dismantled. Removal of
the applause from the cells, survey of the
contamination revel in the lead cells and prediction of
radio active waste have been finished as the preparing
work for dismantling of the remained 20 lead cells. The
future plan of decommissioning work has been
prepared to incarnate the basic vision and dismantling
procedure.

Review of Development of Clearance Inspection
Technology for Uranium Waste

Hideharu ISHIGURO
J.RANDEC, No.42 (Sept.2010) paged49~ 62, 17 igures,
6 Tables

The Nuclear Safety Commission of Japan issued the
report “Clearance level of uranium handling facilities”
in October 2009. Practical application of uranium
clearance measurement will be executed after a while.
However, clearance of uranium is very important issue
because many operators have stored the uranium
waste 1n their radioactive waste storage facilities.

Measurement technologies of low radioactivity
levels in waste from nuclear power plants are now
established because of y nuclides in waste. However
the clearance of uranium waste including « nuclides is
now developing in constitutional system and technical
aspect.

Taking into account the above situation, present
status and future development of uranium clearance
inspection technology are briefly discussed by
studying the past reports about the uranium
measurement technology in the low radioactivity level.

v —



Journal of the RANDEC No 42 (Sept. 2010)

[ ST A DREIFREEOHLD A
— B AKIFE DB RE AN T —

BMIATBUEAN BEREFAMERERS
HEAHR FEFFRELEEMEREE % -

ST S N

WAE . T 3L F —DOREME . EIRE LG IED 220, HRIIZE - HREIT ORZGTE O A 5
FHTED, —ATHTFHREERIZOHEEHELERILLDDH 5, Wi EHE) T Tid, HA
AR (k) BOERERT | SROMEEMEM A LR U TER28F &3 2050m=, BEmE)) () Bl
BT 1 SO 5% OMERR] & 8 % TR 22F LI 10FFLEE & 3 2 i Jy 81 & AR E O v EEME 12O W
TR EIED 5 Z &1L &éhfﬁéouwﬁﬁ%%F IR HIRREICE - TRMAM z2 29 % RIS %
LHBMICERL W ZEid, SHROERELFETH 5.

W@fﬁ%niﬁﬁﬂﬂétyﬁ—(MTF&HAJb&%)?@\ﬁﬂm¢2ﬁtﬁﬂﬁﬁwwﬂﬁ
fitadt DB FE AT O GE T & 520, [EIN ORGSR EEAKF 126 RAT T, ARG (K ok W A H
JIERME) OBEIEREEIRE IINCEDHA TS EZATH 5, BEIR, JHHF Tl & L THiIL 7=
FHAROBIMRL . HERBEFRROENRR A ZE TS & & il, 4 - RHD Th HEARMELES, T
XGRSO ERLH AR ARMESED U F 2 LB L0, JE FRAEROBRIE LSO IEEH T &
bhHhETIHEBL TS, IEMEOERREIE LD, XOREBMEF RO SR W A E A, Z
N SHIML TL 2REAKFOFIEEIZQ T L T 235 &2, [SIFA | DRIFEEE 28D T
WS ZEDNFEHEEFHRLTVWBLEIATH S,

[ ST A OBIEEEICY 7> Tid, b LD, FRE - HRFOZIBAZIE A TED T 2 eH
HEEEZ, PFIE1I2HI, RPREN2HFOEMR» 6 55 EF8 2 ([ ST ABKIEEEIGTEER
2 #REL, BIEEEOIH AL ERHED AREIZOWT IR AW A2 506, EFeilty T
7o EHIT, el CTRE224 4 A) ., &Ml 1 N3EEL, 25 BORILEE 2 T2l F11 2 S Billg L 72
FREE MR & BEIE R E 2B 2 1A DI AR L. B ORILIEE I C 2 = - XS &2 EET 5 2 &
LED. HEOBHZMmEIT> T3,

—Ji. BT T 2BNOBIEERBRAIEEL., Zhot [SFA] ITKM U TAFEMIZH IR R E ¥R %
DTN 728, FR12E2 5%k L CTOECD /NEADFEIFIEE 7 2 ¥ =~ M 21424
B &I, delE, (A, BE% L DM AW iE mékhmmﬁm@&&%@ﬁﬂofﬁb\ﬁu\v
B2 70 0%, SEE OB IEFE EREEE (NDA) 23HE% O MR AR 255 A D T B A XU AR AN
(SGHWR : &5 11100MW, 19911F-4 & BRILIBERME) 1SHEfii& #0B L. [STFA ] LR UCHE SR E
ARIFD A FIF AR O s fa R A LA 4 2l 217> T b, F72, BILHERE ST ToEfR
Wi1e LT, dEIZC® 7 Y 7ikE D 6 BRI RE R EMET S OB L 25 HD [SHITFA] A
ﬁﬁwkh%ﬁ@mrfmbfnék ATH5,

o, AE1HICE, AARBEF 728 [ IiEROFBIEREED G - 2009] 28 [SiFA] OBEIL
RER SO I A B F 2 Tl %ﬂéhfw%# [SITA ] & ZORMBEOEEICWHHD L TE T
%o BUfE, Z O PR E O BUEDSEIFE & U THi g % 720 O3t lifE 51D 5 T
HBEZATH5

GhREY . WARIPFFEORIIEEGROFR 2 HEZ T, HMEOCER, FEREB IS4 E 2T, #C
DJ % LB OS2 5 OGO TR, THEAWZEE RS S, FlERE, RETRLTESA
MM aRIEfEEE2HiEL ThE 220,



T3y g =R 425 (201049 H)

{6 e e e e e e e e S > : = &S = >SS ’“{.

#

() 5 = o RH & =

b BEFHMI €2 EFIRESD—IEMET AN

®

®

{ et 187, CEUSET . HIINER

f RIS . AR, FRAE

b

{ ©

)

: Case Study for One-piece Removal Method of

( Reactor Vessel of Nuclear Ship "Mutsu”

9 Satoru Nacane ', Katsumi Krrauara™, Seiji Yosukawa ,
Yasuhiko Miyasaka™, Nobuo Fukumura”, Ichiou Nisizawa™*
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A reactor installed at the center part of the nuclear ship “Mutsu” has been stored safely and exhibited in
a reactor room building since 1996. The reactor vessel and its internals are key components because of main
radioactive wastes for the reasonable decommissioning plan in the future.

This report describes the one-piece removal method as the one package of the reactor vessel with its
internals intact with a shipping container or additional shields. The reactor vessel package (Max.100ton) will
be classified acceptable for burial at the low level radioactive waste (LLW),which will be buried at a LLW pit
facility under waste disposal regulations. And also, the package will be classified as an IP -2 -equivalent
package according to the requirement for Shipments and Packagings.
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(Radioactive Waste Management and Nuclear Facility Decommissioning Technology Center (RANDEC).)
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Fig.1 Reactor Safe Storage of the Nuclear Ship “Mutsu”
in the reactor room Building

Table 1 Comparison of Radioactive Concentration Levels be-
tween Limits of Pit Disposal Facility and Radioactive
Level of Reactor Vessel with Internals of “Mutsu”
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Fig.2 Concept of Reactor Vessel Package (Case:A-1)
(Including Vessel Head)

Table 2 Cases of One Package Concept for Reactor Vessel
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Fig.3 Concept of Reactor Vessel Package (Case:A-2)
(Excluding Vessel Head)
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Fig.4 Concept of Reactor Vessel Package with Iron Shield
(Case:B) (Excluding Vessel Head)
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Table 3 Results of Shielding Calculations of Reactor Vessel with filling the concrete mortor

(Effect of Mortar at Dec. 2020)

BUFIRE M * 1 (g/em?)

S A s el b (mSv/h) | B A S 1 m(mSv/h) | T AR T2 5 3 m ¥ 2 (mSv/h)

| % 39 11 | 2.6<10
1 11.8 3.3 ‘ 0.78<10
2 , 50 1.3 | 0.30<10
* 1 BETIHA SR 2L % 2 850 R (IPIAILHE @ 10mSv,/ h L 1)
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Table 4 Results of Shielding Calculations of Reactor Vessel Package used Steel Vessel
(Effect of Mortar and Steel Vessel at Dec. 2020)

o }]* K iash* 2) oo 0 [ illﬁ [-*3) LA 5 1 m* 0 1 4
(g/ij) (g/cm3) 3.\ 1 o - & (mm) - (mSv/h) (mSv/h) ﬁIH 5 |
1 2 2 0.68< 2 0.23>>0. 1| F el
2 2 20 0.3<2 0.1=0.1 L 71 ey AR
2 2 L 3.24E—12< 2 2.48E—12<0.1 | Has B
2 2 20 1.LI2E—07< 2 3.15E—08<0.1 | Fax M
* 1) BEFHERNEIL SIVEL . * 2) BErHEE gk J%m EEOE L 8 ILER
* 3) BRDY R (BIEYE 0 2 mSvh BT, % 4) #ERYREE (FL e 0. lmb\thJT )
Table 5 Results of Shielding Calculations of Reactor Vessel Package used Steel Shield
(Effect of Mortar and Thickness of Steel Plate at Dec. 2020)
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Feasibility Study on Equipment of LLW Management 0

Business System

Takafumi Sumazu”
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HASHIZHIET 5 A - REFHRIC W TR L OV BREHEE R R EM O RE 25T 5 Tw b,
RANDECIZ, Zh 6 D KY - REFOM IS5 6 BET KL L EHEREDIZ DWW T, HERLsy
IZRE AT 7 T SRy A T A REICOWTHG L Twa, B JIRERICE W TRRIZHit
TWDREMLE T v 2 25812, KE REAFREVOFFISE L AP 7o X 2 e ket Lz, K
R OISR % TRE PO RN & B hERIZ A U, B - 205l & & ORI 21T - T 6 BEFEA(L
T T XA TH S, WHERIED D < 3R FHRER THRHA SN TS BT & BARIZFECY 27 4%
kAT 5, Lo L, BOHBRERGE . SRABRLSEFISOW TR, K - RESREWISE L 72 s
ERRETTIMENRD D,

LLW from university and private company has been kept in their own nuclear facilities in Japan. RANDEC
has been studying business system for the treatment and conditioning of LLW before disposal. Reference to
proven waste treatment process used in Nuclear Power Plant, it was studied that the appropriate treatment
process for the LLW from university and private company. The waste will be collected from the university
and private company to a central treatment facility. After operations such as unpacking, classification,
compression, incineration and others, the waste will be treated to waste form. Most equipment are adopted
by the process technology used in Nuclear Power Plant. But some equipment such as measurement of radio
activity and solidification of powder need to be studied for the treatment of LLW from university and private
company.

NT5, K5 - RS OFREEDRE S EFTIEAD

Lo A A AAREN STEL . TR 44
K REOWRIGRSEEL VBRI T L. Welismo 4 g ot (% 4 fi s 2
& TR RO 6 5 DK BT B RERAL L o Tlos, KIWO
o RIEBFRRAS 50T, BEIEAET 6 ROWE bALT &I RR AR TS B

* 1 HEEATRT WISy 2 20 Rl e Y 5 — WY 27 4 TRALs i
(Radioactive Waste Management and Nuclear Facility Decommissioning Technology Center)
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Table 1 Proven Technologies of Treatment Process
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Fig.7 Image of segregation facility

Table 2 Selection Technologies of Treatment Process
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Table 3 Measurement method on sample type properties
of Radioactive Waste

I [ WEAA— WEHE AEE RO HE |28
nE| #
I rBREBNTER
T
RED
ET
® -5
fay Fay
EZF] EEE| BHREAENEESR
L ME iti | ICP
(2 A4 | ICP-Mass
(¥ X
|
L L]

(2) MATREIREE MER T LD FH)

JR AR EMMOEL VR ETIE, T
HE THIRRE LA RS 7%, BT Y w4 5
T ARERFAD y 8 L 7 Bl CREERF O
MRS A KD 5 S FiER . FIRGHEERE k.
PRam Al S & U TSR O T BE IS % 3K
DAEENEAEN TS, 72, REREERIEAIE
he UTiE, KT IIEMmOIK L LY O &
J73/mefﬁn6ﬂfméLyﬁmﬁcU
BIEENSHER 21T 5 Ak, ¥ 7 VEBEEY O R
MBI TIThbN g y s/ L 7RI HWS J)
LB ENH D,

(3) HEEARTGTREN: LR D MRS

K- RMSEOBREYICOWTIE, s E
RO BEED R DR T OFET 5720, HF %R
AT & (a4 2 FT BRI S T G ¥ 0D il 1 IR -
Eiohb,

IO, 5 AN L FEEMRA TE
DF— 2 EFHATEHENEL LGNS, BlZIE.
FEIRBH L O T S AS L8k & LTy B dR3EFT D1
YN DOWTIE, Z OB T O F i g 4>
5. BRIV ORI A S U TRV O GRS
BEAENT 3 HEOMANAEL NS,

TEF DT — 2 OARTIEHIET X 2 VEEDD
TR BEIR ISR DERORMRBEFIEE LT, K¥F -
R EDREMOR T, R REENL S T
WHERGHS N, w5 VIEEROa Y 2 — N E

(201049 H)

DR S A ED TN B, 7T VEREYD
a2V o) — bEORMERMAR A H S S R Rl
e LTiE, S0 2 2 F 7o B e il E
Ty SEERBIEZ 1T ) FEXAREE L TND,

Z DO RTE % & L BEREYIO TS Be iR FE R E (2
DWTUE, BEEYIRA FEHIZ BT 2EEMOR
FFATEORER A & & ICHEEIER A T TR E
5 PETHS, (Fig.8)

¥ 72, BOHBEIRISE R LM 2D 2 729
28, U7 BEEMIIOWTE, RO IR
DY ES B Z Y Eh 5B,

MRS FRESEY

«ﬁﬁﬁﬂﬂ@»—w
Yes, Yes,
wars e b S

Fig.8 Flow to Establish Confirm method of
Radioactive concentration

3.7 PEEEMFIRS
ZITELERRE L LT AR EROME A48T,
bL v FAIIEE L RO BLE, BIEREE
WmELTHOWSRTWS F I AHDAGFIH. &
ERFEL T, BEARFEEA ZEMICTI2Z %
BEfLTw3, (Table 4)

3.8 BEFEAROFMALE

FIZE LU FAS B LU Y b RLYORETERE
WA N7, ERTIREERIT, MWD EEIZAHE
T\um%%%@&m%@%ﬁkbfwéiké
MR 20 EMDH S5, (Table 5)

3.9 BEEMENEFEDIRE

Rk H 6 FFEE N T BHEREE L LT

2. R IBEMOEMTIZ, FT v 7%, F1

b%t%ﬁv«»ki%@ﬁﬁabf AL
BSIZ & B0 LIS HEEX N T 5,

f%%@k#-&%%@%%mubvy%%%



Journal of the RANDEC No. 42 (Sept. 2010)

Table 4 Applied Waste Forms of LLW

Table 6 Type of Hazard Material

Table 5 Technology Standard of Waste Form
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9 Decommissioning Techniques of Toshiba Group
Hitoshi Sakar*', Tadashi Fukusmma *', Yaumi Nakane*', Masamichi Opara ™',
9 Yukio Yosumura ™', Nobuto Ocaxi *', Hajime Hirasawa*', Kenji Kurinara ™,

Masahiko Kurosawa ™', Takaki Karou ™', Shinichiro Maruxi ™", Joseph Boucav ™"
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Development of Decommissioning Techniques by Toshiba was started in 1980th based on Techniques of
Engineering, Construction and Maintenance of Nuclear Power Plant. During this term, Toshiba was
introduced Decommissioning Techniques to “Journal of RANDEC" three times and this is fourth time. The
past three times, mainly under development Techniques were introduced. This time, mainly applicable
Techniques to Decommissioning Plant such as Tokai, Fugen and Hamaoka unit 1 & 2 will introduce.
Westinghouse Electric Company was joined Toshiba Group in 2006. They have many experience of
Decommissioning in the foreign countries. We introduce their Techniques which were applicable in Japan.

Toshiba will make a contribution to Decommissioning Planning and Application based on introduce
Techniques,

1 RS SR b s 27 4 383HE (Toshiba Corporation)

* 20 MRSl MO R BRRGESE (Toshiba Corporation)

# 3 MRS AER 1Y 2T 4 8GiHE (Toshiba Corporation)

* 4RSI P )T 4 — v FEElNE (Toshiba Corporation)

5 A AL I ks 7 5 v N HEGEB (Toshiba Corporation)

# 6 | Decommissioning & Dismantling, Westinghouse Electric Company
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Fig.4 Example of Neutron Flux Distribution Estimation Result
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Fig.10 Image of Core Shroud Cutting by using Disk Cutter
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Fig.12 Core Barrel Cutting at Chooz A Power plant
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Clearance of Materials from Uranium Fuel Re-conversion and
Fabrication Facilities
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The equipment in uranium fuel re-conversion and fabrication facilities have been renewed and repaired in
order to correspond to fuel design change, obsolecence of equipment and cost reduction since start of
operation in 1970's. Removed equipment and parts contain certain amount of metals. It is desirable to
recycle those metals as useful resource and to reduce amount of radioactive waste to be disposed of. In the
IAEA document, clearance is defined as the removal of radioactive materials or radioactive objects within
authorized practices from any further regulatory control by the regulatory body, and is entrance to metal
recycle.

Clearance at uranium fuel re-conversion and fabrication facilities is addressed here, based on on-going
practices of clearance at nuclear reactor facilities, and on works by Nuclear Safety Commission and
regulatory bodies concerning clearance at uranium facilities.
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Table 1 Classification of Uranium from the View of Radioactive Impurities
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Table 4 Primary Radiation Emitted from Uranium
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The Research Hot Laboratory (RHL) in Japan Atomic Energy Agency (JAEA) was constructed in 1961, as
the first one in JAPAN, to perform the examinations of irradiated fuels and materials. RHL consists of 10
heavy concrete cells and 38 lead cells, which had been contributed to research and development program in
or out of JAEA for the investigation of irradiation behavior for fuels and nuclear materials. However, RHL is
the one of target as the rationalization program for decrepit facilities in former Tokai institute. Therefore the
decommissioning works of RHL have been started on April 2003.

The decommissioning work will be progressing, dismantling the lead cells and decontamination of
concrete caves then release in the regulation of controlled area. The 18 lead cells (including semi-hot cell
and junior-cell) had been dismantled. Removal of the applause from the cells, survey of the contamination
revel in the lead cells and prediction of radio active waste have been finished as the preparing work for
dismantling of the remained 20 lead cells. The future plan of decommissioning work has been prepared to
incarnate the basic vision and dismantling procedure.
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(Japan Atomic Energy Agency, Tokai Research and Development Center, Nuclear Science Research Institute, Department of Hot Laboratorics and Facilities)
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Table 3 Scope of generating Waste for Dismantlement Works
(SE celi, Lead cell for U/M and Steel Sample)
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Review of Development of Clearance Inspection
Technology for Uranium Waste
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The Nuclear Safety Commission of Japan issued the report “Clearance level of uranium handling facilities”
in October 2009. Practical application of uranium clearance measurement will be executed after a while.
However, clearance of uranium is very important issue because many operators have stored the uranium
waste in their radioactive waste storage facilities.

Measurement technologies of low radioactivity levels in waste from nuclear power plants are now
established because of y nuclides in waste. However the clearance of uranium waste including « nuclides is
now developing in constitutional system and technical aspect.

Taking into account the above situation, present status and future development of uranium clearance
inspection technology are briefly discussed by studying the past reports about the uranium measurement
technology in the low radioactivity level.
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U-236 1.7 1 3.4 10
o U-238 L8 1 = 1
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Table2-2 Radioactivity of Uranium Radioactive Nuclides on 1 Bg U-235 Activity"

SRR WAEROREE (Bq) EEPL
W) | U-2%4 | U-235 U-238 | #AtHE(Bg)
0.3 18.0 1.00 51.8 70.5
0.45 20.2 1.00 34.3 50T
0711 21.8 1,00 21.8 44.4
1 225 1.00 15.4 39.0
i 2 23.5 1.00 7.6 32.0
3 23.8 1.00 5.0 29.9
K | 24.0 1.00 3.7 28.8 |
4.5 24.1 1.00 3.3 | 28.3
5 24.1 .00 | 3.0 28.2

Table2-3 Radioactivity of Uranium Radioactive Nuclides on 1

Bq U-238 Activity!)

T e FARiE DR EE (Bq) X2,
W) T~ | U-234¢ | U-235 | U-238 | #HCHEE(Bq)

0.3 | 0.350 0.0194 1.00 1.37

0. 588 0.0291 1.00 1.62

0.711 1.00 | 0.0460 1.00 | 2.05

1 146 0.0648 1.00 2.53

2 3.07 0.139 1.00 4.21

3 4.74 0.199 1.00 5.94

4 6.43 0.268 | 1.00 7.70

45 . 0.301 .00 | 8.54

5 8.06 0.334 1.00 9.39
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Table3-1 Radiation from Uranium Radioactive Nuclides

Wbl | WA | 7T | - s
U-232 5.26MeV (32%) o 0.058MeV (0. 20%)
“  15.32MeV(68%) 0.129MeV (0. 068%)
U-934 4.72MeV (28%) - 0.053MeV(0.12%)
° 1 4.7TMeV(71%) 0.121MeV (0. 034%)
U-235 1.37TMeV (17%) o 0.143MeV(0.11%)
% | 4.40MeV(55%) 0.186MeV(57%)
U_236 | 4. 45M€V(26%> e L O. O49M€V(O. 07800)
“ | 4.49MeV(74%) | 0.113MeV (0. 019%)
U-238 4.15MeV(21%) | | 0.050MeV (0. 064%)
% 4.20MeV(79%) 0.114MeV(0.010%)
Pa-234 o . 1.22MeV(1 %) | 1.001MeV(0.84%)
it 2.27TMeV(98%) | 0.766MeV(0.29%)

121 U-238—Th234 (V-3dtH24. 1 H ) = Pa-234m (1. 1743)
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Table3-2 Estimated Detection Limit Values for Waste (Cemetation, Metallic and Cellulose)
with SUS-304 Reflector Detection System 8’

S §TA& : SUS-304
KRI5v BT (4. 5%)
BEFRUOEE | puBRE | RURARE | RUBRE | BURRRE LE
(mg) (Bgl/g) (mg) (Ba/g)
avoy—+% 2.38132 1. 22E-04 0. 3704 8. 8BOE-05 E§ 480ke
(B E2.3g/cm?)
JIZA%k 1. 5086 4. 50E-04 0.2415 3. 24E-04 8 85ke
(FE0.3g/lcm?)
Fod 5. 9623 7. 02E-04 0. 9546 5. O5E-04 & 215kg
$#E 61K
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RANDEC’s Capability

Radioactive Waste Management and Nuclear Facility Decommissioning
Technology Center (RANDEC) has contributed to the establishment of
decommissioning technology, and promoted the investigation on radwaste
treatment and disposal business including selection of disposal places for
radwaste from RI facilities, institutes etc.

The capability and service of RANDEC are ;

to implement decommissioning research, development
and investigation.

&

to provide technical information on decommissioning.

*
to train for decommissioning.

— &

to investigate radwaste treatment and disposal business
including site selection of disposal place for radwaste
from Rl facilities, institutes etc.

L 4

to inform and enlighten the public about decommission-
ing and radwaste treatment and disposal business.
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