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Development of Alpha Radioactivity Monitor
using lonized Air Transport Technology

Tatsuyuki MAEKAWA
J.RANDEC, No37 (Mar.2008) page2—~16, 20 Figures,
2 Tables

A novel alpha radioactivity monitor using ionized air
transport technology has been developed for future
constitution of “Clearance Level” for uranium and TRU
radioactive waste. We carried out optimum design and
realized two kinds of practical alpha activity monitor,
combining with radiation detector technology, ionized
air physics and computational fluid dynamics. The
results will bring paradigm shift on the alpharay
measurement such as converting “closely contacting
and scanning  measurement” to “remotely
measurement in the block”, and drastically improve
the efficiency of measurement operation. We hope that
this technology will be widely endorsed as the practical

method for the alpha clearance measurement in future.

Clearance Inspection Technology of Uranium

Waste by Fast Neutron Direct Interrogation Method

Mitsuo HARUYAMA, Misao TAKASE,

Jun TAKAMINE

J.RANDEC, No37 (Mar.2008) pagel7—~24, 13 Figures,
2 Tables

In recently year, clearance level of the uranium
waste is concretized, and then the inspection
technology with low cost and high precision is
required. Therefore, we performed applicability
evaluation for the uranium waste of fast neutron direct
interrogation method and developed a suitable
measurement system for the waste. As a result, it was
confirmed that the measurement to be lower than
clearance level greatly was possible by using the
optimized measurement system. In this report, we
introduce applicability evaluation to the uranium waste
of this technique and a principle and the refinement of
the device.

Experience of Hot Cell Renovation Work in CPF
(Chemical Processing Facility)

Shinichi OHUCHI, Shigehiko MIYACHI,

Yoshiaki ICHIGE, Tadahiro SHINOZAKI,

Kazunori NOMURA, Kouji OGASAWARA,

Takafumi KITAJIMA, Shinichi AOSE,

Toyonobu NABEMOTO, Fujio KATAHIRA,

Tadatsugu SAKAYA

J.RANDEC, No37 (Mar.2008) page25~37, 18 Figures,

2 Tables

CPF (Chemical Processing Facility) was constructed
at Nuclear Fuel Cycle Engineering Laboratories of
Tokai Research and Development Center of JAEA
(Japan Atomic Energy Agency) in 1982 as a basic
research field where spent fuel pins from fast reactor
(FR) and high level liquid waste from Tokai
Reprocessing Plant can be dealt with. Through 15
years of various experimental researches using the FR
spent fuel, the essential applicability of the
conventional reprocessing process technologies, such
as fuel dissolution, solvent extraction, etc., to the FR
spent fuel reprocessing process had been
demonstrated.

The renovation of the CPF was carried out in order
to contribute to research and development on an
advanced fast reactor fuel cycle system. It was
remodeling of the CA3 cell and repairing of
maientenance components in the CA-5 cell which had
been out of order. Old equipments in the CA-3 cell
including vessels and pipes were removed after
successful decontamination, and new equipments were
installed conformably to the new design. For the
purpose of easy installation and rearranging the
experimental equipments, equipments were basically
connected by flexible pipes. The in-cell crane in CA-5
was renovated to increase driving efficiency. At the
renovation for the in-cell crane, full scale mockup test
and 3D simulation test had been executed in advance.
With respect to the cell renovation work and crane
repair work, a method that gave full consideration to
safety was employed and the work was performed
without accidents or trouble. Moreover, through
improvement of the construction method, a drastic

i —



reduction of radioactive exposure of the workers was
successfully achieved.

A Study on Safety Concept and Criteria of Site
Release of Nuclear Installation Proposed by
International Organizations and Adopted in
Decommissioning Practices
Yuji ENOKIDO, Yasuhiko MIYASAKA,
Hironori ISHIKAWA
J.RANDEC, No37 (Mar.2008) page38—~51, 4 Figures,
8 Tables

Regulatory systems and safety criteria of site release
of nuclear installation proposed by international
organizations such as JAEA and applied in
decommissioning in domestic and foreign countries
have been studied, in order to avail them to deliberate
the relevant domestic regulation and guides. In
addition, the applicability of the proposal and practices
to domestic legislation have been discussed.
Regarding the national safety criteria, the annual
individual dose constraint is optimized between 10uSv
and 300uSv after recommendation and/or guides of
[AEA etc.. Unconditional release should be achieved,
but the conditional and/or partial site release are
possible under the same safety criteria to make the
selection flexible for licensees.

Feasibility Study on the Business of Collection
and Storage of Waste from Small Producer of
Radioactive Waste.

Hideharu ISHIGURO, Masaru HAYASH]I,

Masaki SENDA
J.RANDEC, No37 (Mar.2008) page52—~60, 5 Figures,
1 Table

Radioactive Waste Management and Nuclear Facility
Decommissioning Technology Center (RANDEC) has
investigated the feasibility study on the business of
collection and storage of many kinds of low level
radioactive waste in radioactive facilities.

This works include the total volume of waste,
conceptual design of storage facility and cost
estimation of construction and operation of this
business. This paper describes the some points of
the results of this study.

Present Status of Treatment and Disposal of
Uranium Bearing Waste in Sweden and Germany

Yasuhiko MIYASAKA
JRANDEC, No37 (Mar.2008) page6l~72, 6 Figures,
6 Tables

This report describes the philosophy and the
present status of treatment and disposal of uranium
bearing wastes in Sweden and Germany, focusing on
the slightly contaminated uranium waste generated in
nuclear fuel manufacturing process of Westinghouse
Electric Sweden AB, and on the waste generated from
decommissioning of Siemens’ former Hanau
(previously RBU GmbH) nuclear fuel fabrication plant.

The report also describes the disposal in Sweden of
the wastes released from nuclear regulation after
clearance measurements, which are disposed in
municipal facilities for non-nuclear industrial waste.
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b Development of Alpha Radioactivity Monitor using
Ionized Air Transport Technology

Tatsuyuki Maggawa
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A novel alpha radioactivity monitor using ionized air transport technology has been developed for future
constitution of “Clearance Level” for uranium and TRU radioactive waste. We carried out optimum design
and realized two kinds of practical alpha activity monitor, combining with radiation detector technology,
ionized air physics and computational fluid dynamics. The results will bring paradigm shift on the alpha-ray
measurement such as converting “closely contacting and scanning measurement” to “remotely
measurement in the block”, and drastically improve the efficiency of measurement operation. We hope that
this technology will be widely endorsed as the practical method for the alpha clearance measurement in
future.
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Table 2 Target Specification of Portable Monitor
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In recently year, clearance level of the uranium waste is concretized, and then the inspection technology
with low cost and high precision is required. Therefore, we performed applicability evaluation for the
uranium waste of fast neutron direct interrogation method and developed a suitable measurement system for
the waste. As a result, it was confirmed that the measurement to be lower than clearance level greatly was
possible by using the optimized measurement system. In this report, we introduce applicability evaluation to
the uranium waste of this technique and a principle and the refinement of the device.
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CPF (Chemical Processing Facility) was constructed at Nuclear Fuel Cycle Engineering Laboratories of
Tokai Research and Development Center of JAEA (Japan Atomic Energy Agency) in 1982 as a basic
research field where spent fuel pins from fast reactor (FR) and high level liquid waste from Tokai
Reprocessing Plant can be dealt with. Through 15 years of various experimental researches using the FR
spent fuel, the essential applicability of the conventional reprocessing process technologies, such as fuel
dissolution, solvent extraction, etc., to the FR spent fuel reprocessing process had been demonstrated.

The renovation of the CPF was carried out in order to contribute to research and development on an
advanced fast reactor fuel cycle system. It was remodeling of the CA-3 cell and repairing of maientenance
components in the CA-5 cell which had been out of order. Old equipments in the CA-3 cell including vessels

* D HAME FHRFEIATERE Y4 20 LoElEE (Japan Atomic Energy Agency)
sk PR EHE THT 739388 (Nuclear Power Div., THI Corporation)
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and pipes were removed after successful decontamination, and new equipments were installed conformably

to the new design. For the purpose of easy installation and rearranging the experimental equipments,
equipments were basically connected by flexible pipes. The in-cell crane in CA-5 was renovated to increase
driving efficiency. At the renovation for the in-cell crane, full scale mockup test and 3D simulation test had
been executed in advance. With respect to the cell renovation work and crane repair work, a method that
gave full consideration to safety was employed and the work was performed without accidents or trouble.
Moreover, through improvement of the construction method, a drastic reduction of radioactive exposure of

the workers was successfully achieved.

1. FU®IC
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Fig.1 CPF (Chemical Processing Facility)
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Table 1 Schedule of Work

Work | 95 | 96 97 | 98 | 99 00 | 01 | 02
CA-3 Design &Dgcontamination Equipment Installation
W » < . »
« > < L >
Dismarntling &Decontamination
CA-5 Design &Dgcontamination
In-Cell Crane Maintenance

Fig.2 A-line Hot Cell

HODETEALS BEXDH -7, EEHDOHITL
IR, EER - FERMETE 2204 %
T BHERY, CILNZEEFEEEE TE B[RO F
F5ZENERENETH B, KENKEDORA S
gAELDTIORT IS, KTEOHN % Fig.312
AT, T, FEUTHIE SERAE HE LT
J2he U 72 Ffi 4 OHGHE % Table 2124254 5%,
<GFRATFERE >

THIE N2 #HIE < BREZEANCER L, &ito
RO A 72Tz, BEROEE e HITEEN D
fEfloN—F vy L Ta b a4 Y A5 EE3
DCADAZHL 72,

FECBET & B & TH D BIR, EERRRE RO
YESEET BT I M L 7=,

< TR ERRE >

PR R, RIS v LR ) —
7 2 (GH) PN TORME 2 AE AR 2r DOERICfT
HFZLEHMELT, =L FEY T v T HHE
L7z, ZOMFET, FER L RICRETEL/RAE




v g ZEER 375 (200843 H)

N
ju
111

fFay ba—LOWESERL 72,

UL < FHE L U TEREBUGO R REEN LH
L7304, SHEANGEREBIN&E T 5 & R, B
BN BRTIC R R A JE L, =Y
B L CIRREE R ATy s iz T e s - F
WEHEHL,

Site-investigations Design Stage

Planning and Design by 3D CAD Etc.
- o

Site-investigations

3. CA-3 I DOHME

3.1 IE#HE
Fig.41Z/n 9 CA3Y L I3 CPRRFZE#E 1 BE D AR
5 A : Fle LBEORAIZAE L, TR Tl Ryl
P FIRE OVARR . T SSORZH M LT 2 72, &
Work AT ITH L ILADO SO - Bl OEE %
Pfﬂggggw KRBT LThot, HIEERAETTREAIRD
WEEREL, BEET - 20, RGO
BERLZNOBEEBEOIEOE 7 IR AN RE X
G 572728, SIRFALZHICE L Gk
il araX EE NN L M3 512820,
P22 TENT A LD TERITHEET %

Fig.3 Flow Chart of Engineering

M- EEME DR, 1B TROMR LT, %G,
e LR, TEETFIEEZ MG Lz, F72, ks
re TR TiX. LN L/10888 A& Flv T, 2L
PEEZEAT S AT OEERITH L, ABL— 1+ & Expeca
BT 2 L RIEDMER % 1T - 72
<L $E§{LF§ ¥ R Gt Off gas treatment

L NOERBERE TSI L2HNEL
T, EILNDERG % bl & EEkR 2 S PRy
ISHlAAHETHIEL 72, 72, BEIRIHATEER
BEEFEIE. L AH S HRH - FEBI L 72,

V5% b 7 BT & LT GHO K 4 1k : ;
H % fE3ERTH% D 2 3 Y EREC-HIEDFME,. GHD A Fig.4 Renovation of CA-3 Cell

Feed line




Journal of the RANDEC No 37 (Mar. 2008)

Table 2 Challenges and Solutions of DD&R

Basic
Requirements

Challenges

Solutions

Maximize Should be maximized | “Vacuum Cleaner” + “Electrolytic GCA-3
Workable Time remote Polishing Device” + “Remote Wiping” CA-5
for Direct Work decontamination prior | We selected steady decontamination
to worker intrusion method instead of “Dry Ice Blasting”,
inside cell “Water Jet” and “Steam” in order to
(From 3 digits order avoid extra waste generation,
to 1 digit in mSv/h) additional cleaning work and
fluctuation of negative pressure in cell.
High radiation from Aerial direct work without touching CA-5
floor even after with floor for workers. Workers
decontamination entered from ceiling hatch and worked
on the tailored scaffolds.
Putting down lead plate CA-5

To Keep Project | Repeated MSM Operator training in order to avoid CA-3
Schedule (Master Slave MSM failure.
Manipulator) failure Preparing spare MSM in order to
minimize outage time of remote work.
No fatal error during Planning by 3D Simulation CA-3
work is permitted CA-5
Full scale mock up with real CA-3
equipment to be installed to confirm CA-5
Minimize Waste | Excess waste Volume reduction by “Pla-Melt” CA-3
Volume generation than method. CA-5
estimated Volume reduction by using friction
heat for thermoplastic material such
as vinyl acetate suit and shoe cover.
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Fig.11 CA-3 cell after Renovation
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Regulatory systems and safety criteria of site release of nuclear installation proposed by international
organizations such as IAEA and applied in decommissioning in domestic and foreign countries have been
studied, in order to avail them to deliberate the relevant domestic regulation and guides. In addition, the
applicability of the proposal and practices to domestic legislation have been discussed. Regarding the
national safety criteria, the annual individual dose constraint is optimized between 10uSv and 300uSv after
recommendation and/or guides of IAEA etc.. Unconditional release should be achieved, but the conditional
and/or partial site release are possible under the same safety criteria to make the selection flexible for
licensees.
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Table 1 Recommended Measurement Method of Site Release (Excerpt from MARSSIM Recommendations)
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Table 2 Subjects included in Site Clean-Up Plan (Excerpt from IAEA WS-G-5.1)
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Table 3 Responsibility of Competent Body during Site Release (Excerpt from IAEA WS-G-5.1)

BB J5 O T 3518 (WS-G-5. 1)

1 | ¥ R/ e & B LR s B 00 7= 8 O 25T B O i D 5 i
ﬂi%‘ﬁﬂj D= &JV)(HH Tu7 7 h, YA NERE |IF“1 .3’.0’)%’M—_L KRR (TBEES N
i 711(—PfL/ 77 5, HEHER Y A MEOEEE ST
R nHIHIijl FIEEDTRE
4 | BEIEFR A thC’J;’d—I fE1E, (“U:)Z 1 HGH
W%MQWMI EDORE - 'w(wvﬁMﬂ&w
v A KR OGS Sh T\ 5 = W LB OY A N AGRE A OfR
iz s _"h TWbZ &Tﬁ:nd@,_&’)\;‘ ‘H"J_l‘ iR A BT D,

T — A W& E’ DEE
[ IQTJ:@@ B 7 AL
GRA[ DL BEM Al L TGS )
8 @%K###_,xwfww“mﬁ“f BRI 5 BV ITHE R E R RO |

LA K‘LLI
9 |GTEIAOREFHEEVFERICIET 2 ld T
10 [EERIRT G S & D iiE )
CtFA FUEE & A (Cf’ﬂ‘?}‘é4&'7.}};{%:1%’?11‘]fél|3ﬁ‘\*"|§"‘:f"*""'"%TTZDHWE)*
ﬂiiﬁlJL;i'?)@’.)HJ%ﬁﬁc)fﬁ?llﬂk EBRE (i 1~10 O GEHE, 5 =
ﬁ\ 7 ks
11| - WY R0 TR/ ANBE R
- BT O fE R Cr T Tﬁzﬁ‘ﬂp/) 1 T‘ﬁfDﬁ.f”)
- (BTEEER & o ), HEFFOH L EES
12 TIFR AT AR R O HE Tl
GFel W IR EE N+ T EZ R R WD)
[ Zo8k s 25 A DL
13 | « FEFOER, REHHE., H#EREOEE
« R RN o Gl sk R B R O fE T

m!D L) THRENERETE S, KT ) 7O L RIFEEEE 7 2 — X 1 Y1 S,
YO s BB BERSEE 12D W CUE . BT B il 71~xﬂ i%@f%&ok%%m\7x—f
BEOHA & LT100m*>~10,000m? 23 & 2 5T I ; GBA#% TYEEIOD 3 BRFEIC T 6z, Bt
%, cHMAETEE A4 Y EOKH ETIEE D EE & WERAHR (I -5 Tk, 74 vy 2T PEH
LOrnEh, @I TS, D 2 FFRNZEEAHL 1 it (LTP: License Termi-

YA MERD 72912 B RIHIE & FH S 5 BE
0, BITERGR . EROEE, BR XSS5

MO L AL, HA QR FIZRAFS 5 A at O | S B (e B
SEELE k) BB BASH S B, Fig.3 IS D S B i o
filAmY. 1 XANTHRET A 7 > & AR Mt L Y
L6 (1 EORERRE L m) ORELTS. A
ZOFITORMEZRE L6 %Ik %, e g O T
] o T R
[osleimb ) 2
6. SEDY 1 MEMICHRIAHHERIY A P S S
RIS A e Lk A
6.1.1 ¥4 MEBICHRD B EHE. ESRUME S S A A
KEDH A b EFIZ DT A0 CFR W L e S
Part 20 Subpart E®D % 3K 5 3 410 CFR Part 20. Grid cell ~
1402, [F120. 1403 % U [6l20. 14044 & % 7', Table Mol ¢
AT A R 5K E O B O R £ 5 | |
T HEDRAOEREEDRN (0CFR P9 ot o foesse Mool e S
Part 50.2) 3B FIEZ B L R4 < 57 Entire Area: 10,000m2)

— 43—



3 =V e

Ty

Table 4 Outline of legislative Frame of

5§37 (200843 H)

Site Release in the United States

IR A 7 Vit s

AF N 38 FH P 5 Part 30,

o R

TR (B HIE K OWFEEAR) o i
" A R gk | 10 CFR Part 20 Subpart E (OERYEM Part 20. 1402 (FEZ{F) . 20. 1403 (|
AL IJHH'if\ B8 20. 1404 (f R AL )

6} " o J«\{L‘“E' J.ﬂ;nA}l)(\)\ VT R BN R E A LR,

40, 50,60, 61 70, 72, 7= L, VS &

| - 10 CFR Part 2

- 10 CFR [‘:-11’[ 50

B L&
SRl

2

+ 10 CFR Part
+ 10 CFR Part 30
» 10 CFR Part 40
» 10 CFR Part 70

10 CFR Part 72

CHRFEETE | - RGL. 184(2000. 06)
| +DG-4006 (1998.08)

' - RGI. 86 (1974. 06)

NMSS FEIRFE R 7 A # =
(NUREG-1757 Rev. 1) (2003.09)

1\\!

s EHIREmIE R
(6 1IR63891 1998 4 1247 )

B~ == NRC. F 4 FIE # 83890

7l ) ) - erF&ELH—_"’r| .
BE "RG1.86 (1974, 06) |
YA b A | FFEREGR L UL (Table 1) sl |
it EPA JE7E ‘
AT —=| - BEOR@E G T 5 IO B/ v wRAK T I TE B & &
v U (63FR64132, 1998 4 11 /1 18 [1)

T HEBO R/ y WML BEEEERASE &

WA/ i~ | - BTGB RRBE - A 2T
=27 (\massm NUREG-1575 Rev. 1)
- EEITH SR R b ak s v 22T

| (MARLAP : NUREG-1576) - '

#Effi =— | - DandD, + RESRAD

BRI 5% 52 | - WF%E47 GIRR : RGL. 86 ]
[ o) | - REHFEOF (Fu-Pv %) . el

| 10 CFR Part 20 Subpart E . il

nation Plan) % NRCIZHEH U F 4T 6 8y,
LTPIZiE, fead v 4 RetE, e, 44 MMEB
{5358 R OB RR o — X A4 D BT A ad sl &
N5, LTPIX, e #% & & # fr & (FSAR: Final
Safety Analysis Report) D ffE & U TR T 54
HWhH b, LTPBARBRINZRIZH A MERD -
DHORRGLE BRMEE . RO TR RETRR Y — A4
#1179
6.1.2 Y1 MERIIERE
(1) ZAakEue 4 bablia— F

A MEROBESEE S UTid, d3UEERA (10
CFR Part 20 Subpart E) (2 EU“CO 25mSv/y A Hl
EEN, ZOHRIEE» SHITBREDET

ICEDXHHLUARE AFERE A N4V
L XL (DCGL: Derived Concentration Guideline
Level) & L, ZOEfE L — X1 DFERZ LK

12X DY A4 MRRO S EFIWT 5, (65

HIT, BE &34 7Y 3 1 (EHEEKO. 25
mSv/y) &AL 52 (HIFRMH#ER) Z5EIRT
%5,

KENZIE, ¥4 i 2 — F RESRAD (RESid-
ual RADioactivity code) 'V KU DandD (Decon-

tamination and Decommissioning) 2 — F'2 23 %
5, EEHIZIE, LTPIZE W TR B0 2 %
Wit o, MIFEERICIEZ O3 — FAH[A &
N T3, RESRAD i, BRESH TOREHERIED
BATET VTR D EREZFH T2, 44 MEA
mDaﬂMi KUY 5 23 K84 %5 RESRAD /8 7
I2&0, [I-t— ﬁ‘b—ﬁb%} kﬁ‘f%éma

Table5 . RIS ':PU)VAHJ}.% G A b
DEAFTDODCCLs Z7R- T, ZDOFITIE, Y 7

VEDODMEHY A4 POERMIIEDODCGLs & LT
NRCIZ & 0 K& 2 R & @ T, DCGLsi30.19
mSv/yizxt U T4y 5 v T20.6Bg/g. Co60T
0.18Bq/g& k> T3,
(2) 4 bR O 3

KEITE, BRIC10RL EORHRERTTH A b
[t A& & R RIRRER % FEHE L 72, Table 612 K[H]
RO 4 MRRISEOFAE T, oYy A
MREBRAETT 57292 A b VHEBHROSE &L
"/le\wg‘*%) 14). 15 )

Saxton}Fi iPWR.’ﬂ (B 723, SMWt) ORF%E-
i & U CT19624EH 51972% Tz S iz,
P fape kK nREHROmEANCER S, H¥



Journal of the RANDEC No 37 (Mar. 2008)

Table 5 Results of Dose Evaluaed by RESRAD Code (Fuel Fab. Facility)
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Table 6 Results of Site Release of Power Plant in the United States
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Table 8 Commercial Nuclear Installation achieved Site Release in Germany until 2006
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Feasibility Study on the Business of Collection and Storage of
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Radioactive Waste Management and Nuclear Facility Decommissioning Technology Center (RANDEC)

has investigated the feasibility study on the business of collection and storage of many kinds of low level

radioactive waste in radioactive facilities.

This works include the total volume of waste, conceptual design of storage facility and cost estimation of
construction and operation of this business. This paper describes the some points of the results of this

study.
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Table 1 Volume of Waste for Surface Disposal
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Fig.3 General View of Storage Facility
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Fig.4 Layout of Waste Preparation Area
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Present Status of Treatment and Disposal of
Uranium Bearing Waste in Sweden and Germany
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This report describes the philosophy and the present status of treatment and disposal of uranium bearing
wastes in Sweden and Germany, focusing on the slightly contaminated uranium waste generated in nuclear
fuel manufacturing process of Westinghouse Electric Sweden AB, and on the waste generated from
decommissioning of Siemens’ former Hanau (previously RBU GmbH) nuclear fuel fabrication plant.

The report also describes the disposal in Sweden of the wastes released from nuclear regulation after
clearance measurements, which are disposed in municipal facilities for non-nuclear industrial waste.
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Fig.5 Flow of Treatment and Disposal of Decommissioning Residues of Hanau Uranium Fuel Plant
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Fig.6 Radioactive Metric Waste Flow of Melting for Recycling in Germany
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RANDEC’s Capabilit

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.

\ 4

to train for decommissioning.

&

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

<

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