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Some Reviews of IAEA’s Programme on Decommissioning
-Emphasis of Studies on the Exempt Levels for Recycle and
Reuse of Solid Materials—

Kenji SHIMOOKA
J. RANDECGC, No.8 (June 1993), page 2~10, 2 Figures, 3 Tables

Decontamination and decommissioning (D/D) activities were
introduced in the IAEA’s programme in 1973. Since 1980, the
IAEA has published more than ten technological review reports
and safety and regulatory guidance reports in the area of D/D.
Decommissioning of nuclear facilities including nuclear power
plants was reviewed in this report. Great deal of progress has
been made in the development of the methodology and technol-
ogy of decommissioning. It is recognized that dismantling of
targe nuclear power plant can be carried out without unaccept-
able impact on humans and the environment, and at a reason-
able cost. Decommissioning wastes are primarily LLW, a large
fraction is the solid debris which is normally not radioactive. Ex-
emption of materials from regulatory control has a great advan-
tage for recycle and reuse of materials from dismantling and
also for disposal of decommissioning wastes. In this docu
ment, concept of exemption level and outline of deriving
method for exempt quantities are described and example ex-
empt quantities presented.

Activities for Commercial Nuclear Power Plant Decommission-
ing at Electric Power Companies

Kazuhiro SUZUKI
J.RANDEC, No.8 (June 1993), page 11~21, 8 Figures, 6 Tables

42 commercial nuclear power plants are operated by Electric
Power Companies in Japan as of May 1993. Although the use-
ful lives of these facilities can be extended by employing vari-
ous retrofit actions, it is estimated that some of these facilities
will become candidates for decommissioning around beginning
of the 21 st century. To dismantle and remove these facilities
after termination of operation for site reuse in safety and effi-
ciently, decommissioning technology must be advanced
through the development of necessary techniques and these
techniques must be verified before applied to commercial nu-
clear plant.

This paper describes an outline of electric power companies’ ac-
tivities for decommissioning.

Applicability of In-Situ Vitrification Technology to Decommis-
sioning Waste of Nuclear Power Reactor
Motoshi MURAOKA, Tetsunari IIDA
Naoya KANEKO, Hiroshi TASAKA
J.RANDEC, No.8 (June 1993), page 31~39, 7 Figures, 5 Tables

In-Situ Vitrification (ISV) Technology is an innovative remedia-
tion technology which melts contaminated soil and buried
wastes in-situ with electrical power to form an inert glass
product. Typical processing temperature of ISV is 1,600~2,000
°C, and the ISV technology can process simultaneously hazard-
ous organics, inorganics (heavy metals), radioactive contami-
nants, and mixtures of these. The ISV treatment results in the
removal or pyrolytic destruction of hazardous organic com-
pounds, and heavy metals are either removed or permanently
immobilized in a high quality, high strength, glassy residual
product.

The ISV process can tolerate the presence of rubble, metal, con-
crete, and combustible solids and liquids, and averaged volume
reduction is 25~459%. The ISV is also an promising technology
for the treatment and recycling of decommissioning wastes
generated from the nuclear facilities and the generation of vitri-
fied underground barriers, which can be applied as a new civil
engineering technology for environmental preservation.

Reseach and Development Activities for Radioactive Waste
Treatment
-Developing Technologies of NGK-

Yoichi KARITA
J. RANDEC, No.8 (June 1993), page 40~65, 26 Figures, 11 Tables

NGK has obtaincd technology concerning a miscellaneous solid
waste incinerator form KfK in 1973, and supplied the first incin-
eration system for a nuclear power plant in Japan. Based the
accumulated experiene in construction and operation, an im-
proved type incinerator was developed and a total of 23 units
have been supplied to nuclear facilities in Japan. Besides the
above incinerator, five types of incinerator or pyrolyzer have
been developed and these four units have shown actual results.
For non-combustiblc solid waste, suitable technology for melt-
ing and compaction/conditioning has been developed. NGK
has supplied the first high pressure compactor for a nuclear
power station in Japan, while also testing and researching into
the performance of induction heat melting, as well as establish-
ing the evaluation technologies for its waste form or package
so as it can be utilized for the burial land disposal of non-com-
bustible solid waste from nuclear power plants.
Decontamination technology has been developed for future de-
commissioning and experience has been accumulated for dry
blasting and chemical decontamination with strong acids.

It has been said that incineration, melting, compaction and de-
contamination are the essential technologies for waste treat-
ment at the time of the coming decommissioning of nucler fa-
cilities. This report describes the outline of NGK’s technical de-
velopment in these areas.

— il —
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Dismantling of Low Active 8 - v Solid Waste Incrinerator
Yoshibumi SHOJI . Motoaki SATO
J. RANDEC, No.8 (June 1993), page 22--30, 6 Figures, 5 Tables

[ncineration system in Oarai Research Estublishment of JAERI
was dismantled after its approximately-17-year operation for
treating radioactive wastes. During this dismantling work, mini-
mization of radioactive waste packages was achieved by segre-
gation of contaminated wastes and non-contaminated wastes
on their histories, and by compaction process.

With this work, experience concerning management of disman-
tled wastes was gained, in addition to technical data of disman-
tling bulky wastes containing materials, e.g. brick, which have
hazard of causing air pollution.

Evaluation of Radioactive Inventory in JPDR Due to
Neutron Activation

Takenori SUKEGAWA, Mutsuo HATAKEYAMA
J. RANDEC, No.8 (June 1993), page 66—~77, 15 Figures, 4 Tables

It is essential for planning the decommisioning the reactor to
estirate the radioactive inventory involved in it accurately. For
this purpose, computer code sysytem has been developed
mainly consisting of neutron transport calculation codes and
its validity was verified by analyzing measured radioactivities in
the reactor pressure vessel, its internals and bioclogical shield
concrete of JPDR.

This paper describes the procedures and results of calculations
and measurements on the radioactive inventory in JPDR.

The calculated values are found to predict radioactivity fairly
well in the reactor internals and pressure vessel. In the biologi-
cal shield, however, they overestimate as compared with the
measured one by a factor 2 to 3 at the core midplane.
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Decontamination and decommissioning (D/D) activities were introduced in the IJAEA’s programme in

1973. Since 1980, the IAEA has published more than ten technological review reports and safety and

regulatory guidance reports in the area of D/D.

Decommissioning of nuclear facilities including nuclear power plants was reviewed in this report.

Great deal of progress has been made in the development of the methodology and technology of
decommissioning. It is recognized that dismantling of large nuclear power plant can be carried out

without unacceptable impact on humans and the environment, and at a reasonable cost.

Decommissioning wastes are primarily LLW, a large fraction is the solid debris which is normally not
radioactive. Exemption of materials from regulatory control has a great advantage for recycle and
In this
document, concept of exemption level and outline of deriving method for exempt quantities are

reuse of materials from dismantling and also for disposal of decommissioning wastes.

described and example exempt quantities presented.
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Table 1

Summary of the Limiting Exempt Quantities for the Recycle and

Reuse of Contaminated Materials

Recycle or Derived Acceptable amount
Radionuclide group reuse exemption for recycie
category level (Va)

Alpha emirters: Steel recycle 0.3-1 Bq/g 2 x 10*-6 x 10*
U-238, Pu-239,  Aluminium recycle 1-5 Bq/g 1 x 10°-4 x 10’
Am-24] Concrete recycle 09-3 Bq/g 5 x 10°-1 x 10°

Room reuse (surface) 0.2-1 Bqlcm2 —

Room reuse (volume) 0.3-1 Bq/g —

Tool/equipment reuse 0.7-4 Bgicm’ —
Photon emitters:  Steel recycle 0.1-0.6 Bg/g 5 % 10°-6 x 10*
Co-60, Nb-94, Aluminium recycle 03-2 Bqlg 3 % 10°-2 x 10*
Eu-152, Mn-54,  Concrete recycle 0.3-2 Bqlg 10-2 x 10°
Zn-65, Cs-137 Room reuse (surface) 0.1-0.6 Bq/cm2 —

Room reuse (volume) 1-6 Bg/g —

Tool/equipment reuse 10-50 Bg/cm? —
No-photon Steel recycle 10-50 Bqlg 3 x 10°-2 x 10*
emission: Aluminium recycle 70-200 Bq/g 3 % 10%-1 x 10°
$r-90, Pu-24] Concrete recycle 50-300 Bq/g 5 x 10%-1 x 10°

Room reuse (surface) 10- 100 Bg/cm? —

Room reuse (volume) 20- 70 Bg/g —

Tool/equipment reuse 40- 100 Bg/cm? —

Other low dose: Steel recycle

Cl1-36, Ca41, Aluminium recycle
Fe-55, Ni-63, Concrete recycle
Tc-99 Room reuse (surface)

Room reuse (volume)
Tool/equipment reuse

7x10"-2 x 10* Bg/g 2 x 10°-9 x 10°
1% 10°-4 x 10* Bq/g 2 x 107-5 x 10°
2x10*-2%10°Bg/lg 5 x 10°-1 x 10°

2

9% 10'-3x 10® Bg/cm —
9% 10°-2 % 10* Bq/g -

2

5%10°-1 x 10* Bg/cm —

Table 2 Composite Summary of Limiting Exempt Quantities for the Recycle and

Reuse of Contaminated Materials

Recycle or

Radionuclide group reuse category

Overall range of
estimated
exemption level

Overall range of
acceptable amount
for recycie (1)

Alpha emitters
Reuse (surfaces)

Photon emitters
Reuse (surfaces)

No-photon emission
Reuse (surfaces)

Other low dose
Reuse (surfaces)

Metal/concrete recycle

Metal/concrete recycle

Metal/concrete recycle

Metal/concrete recycle

0.1-10 Bq/g 10°-10°
0.1-10 Bg/cm? -
0.1-1 Bq/g 10°-10°
0.1-10 Bq/cmz -
10-100 Bq/g 10?-10°
10- 100 Bq/cm? —
10°-10° Bg/g 107-10°

107-10* Bq/cm? -

BiRl (U-238, Pu-239, Am-241) OHHIERS L~
3, BRI X283 THIBB S h B, £BHD W
Favs) - r¥HEFATHEE. 8 011510
Ba/gD#ETH b, EEE, WD 5V IIRELY
HERTHEHE, # 0.15510 Bq/cdD & FE T
H5,

7 % (Co-60, Nb-94, Eu-152, Mn-54, Zn-56,
Cs-137) w3 2 HHEBRABE T, BADOANLH
LA S TRD SR, &RH DT

v ) -+ EBRARTASSE. K 0120510
Ba/gD#ETH Y., EELE, D5V LHESR
BEATAHS, £ 0.15 510 Bg/ciD&EEA T
H5,

BH%RE (Sr-90, Pu-241) 1o\ TOHRFIERS
B, RERKC L > THIRIHh, vV A1
I-TEDLY B, EBDPD VI ) — b E
BRHEBET S, # 1005100 Bq/gnEETH
D, WA, ZEIHOLIIXBAYHERTHES,
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£ 1055100 Ba/cid0&FETH 5.

T oM, E=FF - E (C1-36, Ca-dl,
Fe-55, Ni-63, Tc-99) o ~Tit, BHFIBOBEL
10°2510°Ba/g. BH B DOH-E102%5510°Bg/cif
VS BEHIBRAEBEABEE IR TV 5,

HEMEEI M BEREREL V254, 26k
L THEIBRA VR LT E 5w e 5124,
KEMBAVWLR B,

n C

b

i+1

Z ZiZ,

= 1.0

Cu

e DRT. BFIAD DL IIHEFE
AxEZER LTV 5B+ OBEHE
B ioRE (Bq/g

C. DT OWEFROBEMERE (ORI
SNEE (Ba/g)
n LT OWERICRIET DB AR D

£

T OWMEPRCHET HRHARBEBO TR ERO
%gﬂi (C/Cy) &I L’%b‘@"f&ﬁf); 1.0X h/h
SWnE ST Eik, FOYEOBEUBERE R
HEBMEUT E WD ETHD,
3.6 B|WEHRFIBRIME
ERRBFIRMNME DS . LA S HREBEHIRIME
DIELRABREL ST TAE L, M BESY S
TN =T THER Lz, Thebb, EHEH
LB INIEEYELY DI IHFRLTD,
BADBTIE L BIRNFOBEBTHSH10 ¢ Sv/y
LR ECNSELFATHD, TOERY
Table 3"z,
MARORILND, BHEIFRA Lk, R
O LF-—BIOEHIC L > TRz T3,
¥, BEROYELEFRESEETERLLGE
Y EFIATAUE T, HEBRA VSRS,
DD, REBRS VAL B RET BYE, BE

Table 3 Unconditionally Exempt Levels for Solid Materials
by Radionuclide Group (Bq/g; Bq/cif)

Levels for:

Radionuclide Radionuclides

Reuse of large

Recycle(z) Small jtems

Group items or and
manufactured disposal
products (average)
1. Th-232 series and
transuranic Pu-239 Pu-240
alpha emitters Cm~-244 Cm-244 0.04 0.2 1
Am-241
2. High/moderate Co-60 Sb-124
energy emitters Eu-152 Co-57 0.2 1 5
and uranium Mn-54 Na-22
Zn-65 Na-24
Cs-134 Tc-99m
Cs-1137 I-123
Ag-110m Ir-192
U-234 U-235
U-238
3. Low energy beta Cr-51 Y-90
and
low energy/low Sr-990 Ru-106
emission Pu-241  I-125 2 10 50
photon emitters Ce-144 Cd-109
4. No photon Cc-14 P-32 200 1000 5,000
intermediate beta cCa-45 S§-35
emitters Fe-55 Ni-63
5. No photon Tc-99 H-3 2000 10,000 50,000

low energy beta
emitters

C1-36
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4 Activities for Commercial Nuclear Power Plant Decommissioning

@ .
9 at Electric Power Companies 0
) <’:
4 . . ¢
@ Kazuhiro Suzuxi
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42 commercial nuclear power plants are operated by Electric Power Companies in Japan as of May
1993. Although the useful lives of these facilities can be extended by employing various retrofit
actions, it is estimated that some of these facilities will become candidates for decommissioning
around beginning of the 2Ist century. To dismantle and remove these facilities after termination of
operation for site reuse in safety and efficiently, decommissioning technology must be advanced
through the development of necessary techniques and these techniques must be verified before

applied to commercial nuclear plant.

This paper describes an outline of electric power companies’ activities for decommissioning.

[
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Table 1 Commmercial Nuclear Power Plants in JAPAN
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Fig. 1 General arrangements of Nuclear Power Plants (PWR and BWR)
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Table 2 Outline of Main Components of
1,100 MWe class Nuclear Power

Plants
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Table 3 Nuclear Power Plant Decommis-
sioning Alternatives
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Y Dismantling of Low Active B+ 7 Solid Waste Incrinerator
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Incineration system in Qarai Research Establishment of JAERI was dismantled after its
approximately-17-year operation for treating radioactive wastes. During this dismantling work,
minimization of radioactive waste packages was achieved by segregation of contaminated wastes and
non-contaminated wastes on their histories, and by compaction process.

With this work, experience concerning management of dismantled wastes was gained, in addition
to technical data of dismantling bulky wastes containing materials, e.g. brick, which have hazard of

causing air pollution.
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Table 1 Radioactive Inventory
Dose Equivalent rate Radioactive Concentration
(uSv/h) ( Bq/cf
Waste Sorting Box G-1 (Max) 1.0 3.6 x10°
Furnace (Max) 10.0
Furnace Innert  100.0 1.6 x10°
Ash Port 70.0
Out let 40.0
E-1-a (Max) 8.0 (E-1-a) 4.0 x10?
No1 Gas Cooler (Outlet  60.0)
E-1-b (Max) 3.5 (E-1-b) 2.0 x10?
M-1-1 10.0
Etectrostatic M-1-2 8.0 2.0 x10°
Precipitater M-1-3 6.0
M-1 Inlet 20.0)
No 2 Gas Cooler E-2 (Max) 2.0 _—
Filter Unit F-1,F-2 (Max) 0.4 2.1 x10°
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Table 3 Generated Solid Radioactive Wastes
| volume | Weight Container for Solid Radiactive Wastes
o | | et 500 © D50 | Total | Volume
“\iasle Sorting Box i 3 0.4 7 1 I 0.7 ni
“TFureage J 12 14.0 2 129 B | 15,0
Na 1 I 0] 20 : -
t 1 14 23 B 31
Gas Cooler 0.8 1.7 : | |
Ele;:ngé?:gmr | 60 | 12 B | 5 , 6.2 nf
%2 Gas Cooler | 3 20 8 | 18| L8
|13 [
Filter Unit ‘ { o5 | 4 9 | 1| L1
1.3 |
Other | — 1 = 3 T ‘ R
TOTAL | 569 | o186 | -~ - - | 211 | 8.2 o
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Table 4 Dose Equivalent Rate of Drums
Containing Radioactive Wastes

Dose Equivalent Rate

Drums

(uSv/h) I
= 10 244
I~ 50 18
50 ~ 100 8
101~ 150 1
151 = 0
Total 271

Table 5 Waight of Drums Containing Radio-
active Wastes
Weight (kg) Drums
= 50 5
Bl ~ 15 39
7 ~ 100 105
101 ~ 125 49
126 ~ 150 38
151 ~ 200 29
201 = 6
Total 271
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In-Situ  Vitrification (ISV) Technology is an innovative remediation technology which melts
contaminated soil and buried wastes in-situ with electrical power to form an inert glass product.
Typical processing temperature of ISV is 1,600~2,000 C, and the ISV technology can process
simultaneously hazardous organics, inorganics (heavy metals), radioactive contaminants, and mixtures
of these. The ISV treatment results in the removal or pyrolytic destruction of hazardous organic
compounds, and heavy metals are either removed or permanently immobilized in a high quality, high
strength, glassy residual product.

The ISV process can tolerate the presence of rubble, metal, concrete, and combustible solids and
liquids, and averaged volume reduction is 25~45%. The ISV is also an promising technology for the
treatment and recycling of decommissioning wastes generated from the nuclear facilities and the
generation of vitrified underground barriers, which can be applied as a new civil engineering
technology for environmental preservation.
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Table 1 Typical Inorganic Removal/Retention Results
IEE Szl YIERA R (ppm) RRFEN%) BRI I(%) BERDRE(%)
ERMEYE
Hg 5,360 0 97~>99 >97
FIRFEE
As 43,900 70~-85 >99.9 99.98
Cd 37 67~75 >99.9 99.96
Co 17 99~99.9 >99 99.99
Cs — 99~99.9 >99 99.99
Pb 1,550 90~99 >99.9 99.99
TIERMEE
Ba 185 99.9 >99.98 99.9999
Cr 290 99.9 >99.9 99.9999
Cu 65,000 90~99 >99.9 99.99
Ni 47 99.9 >99.9 99.9999
2%Ra 6.000pCi/g 99.9 >99.9 99.9999
Pu/Th/U - 99.99 >99.9 99.99999
Zn 14,200 90~99 >99.9 99.99

t 177 ABHLEADREE,

th: A 74 A NBEBIC L DBRESR

Table 2 Typical Oranic Destruction/Removal Efficiencies

BRI HIHATREE (ppb) YRR (%) B EHN(%) BERRE (%)

E B

4,4 DDD/DDE/DDT 21~240,000 99.9~-99.99 >99.9 99.9999

Aldrin 113 >97 >99.9 99.99

Chlordane 535,000 99.95 >99.9 99.9999

Dieldrin 24,000 98~99.9 >99.9 99.99

Heptachlor 61 98.7 >99.9 99.99
AR

Fuel oil 230~110,000 >99 >99.9 99.999

MEK 6,000 >99 >99.9 99.999

Toluene 203,000 99.996 >99.9 99.99999

Trichloroethane 106,000 99.995 >99.9 99.99999

Xylenes 3,533,000 99.998 >99.9 99.99999
FERMEYHE

PCP >4,000,000 99.995 >99.9 99.99999
TRREMEMH

Glycol 8.000 >98 >99.9 99.99

PCBs 19,400,000 99.9~99.99 >99.9 99.9999

Dioxins > 47,000 99.9~-99.99 >99.9 99.9999

Furans >9,400 99.9~-99.99 >99.9 99.9999

t Rk T ANEERIC L ARER

VVUBRKIRIT, 99-9999% & S @V BRYER VER
FEINTD, Pu/Th/Uk o 7o st BRI
DT $99.99999% &\ 5 E A SR YR NS
ITn5b,

BRI+ B ISVEM O BAE M &,
SELUBCS M BRT A PN ORI L 7o ks R LA R
a7, Fig. 8Bt ELY S HiEs

ISVEfiric L o EfL Lic s 5 AE{LEDEA Uikw
MEEHFML I RROERERLTE D,
Table 3IC/RT & 5 IsHREDRFFR I L O HIA
BERNMESR TV B, F 7, Fig 5%, SELUKS
WERDO 2 v 27 ) — PR ERALZY Y &
BIUOBRLUBMMEEED T 27 » v b E b tE R 5
FALZ Y ) FEISVER % #A L RBROMR
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Table 3 Simulated Contaminant Retention
Efficiencies and TCLP leaching
Testing Result of Vitrified Glass

BOURHEGH | RMEHRGE® 3 A 5 (g /L)
Sk 99. 98 0. 008
v o 99. 98 0. 069
—u 99. 97 0. 100
AL 99. 78 0. 367
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A=Y L 99. 89 <0. 05
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Fig. 5 Layout of the Test Using Containers
with Simulated Radionuclide Conta-
minant Solidified wiyh Cement, and
Asphalt
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Teble 4 Simulated Contaminant Retention
Efficiencies and TCLP Leaching
Testing Result of Vitrified Glass
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Table 5 Chemical Analysis of Soil Used
in Demonstration

M2 $UK Ny hFA b
Si0:; 69. 9 76. 1
Al O; 12,8 14.3
Fe: O: 4. 8 1.3
Mg O 3.3 2.0
CaO 4.1 2.1
K. O 0. 5 0. 3
Na: O 2.1 2.6
Mn O 0. 1 0. 1
P. Os 0. 1 0. 1
FeO 1T 0. 9
(CRHELT - wt %)
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Fig. 6 Layout of First Demonstration Test
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Yoichi Karita ¢
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NGK has obtaincd technology concerning a miscellaneous solid waste incinerator from KfK in 1973,
and supplied the first incineration system for a nuclear power plant in Japan. Based the accumulated
experiene in construction and operation, an improved type incinerator was developed and a total of 23
units have been supplied to nuclear facilities in Japan. Besides the above incinerator, five types of
incinerator or pyrolyzer have been developed and these four units have shown actual results.

For non-combustiblc solid waste, suitable technology for melting and compaction/conditioning has
been developed. NGK has supplied the first high pressure compactor for a nuclear power station in
Japan, while also testing and researching into the performance of induction heat melting, as well as
establishing the evaluation technologies for its waste form or package so as it can be utilized for the
burial land disposal of non-combustible solid waste from nuclear power plants.

Decontamination technology has been developed for future decommissioning and experience has
been accumulated for dry blasting and chemical decontamination with strong acids.

[t has been said that incineration, melting, compaction and decontamination are the essential
technologies for waste treatment at the time of the coming decommissioning of nuclear facilities.
This report describes the outline of NGK's technical development in these areas.
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Teble 3 Results of the solid waste incinerator at nuclear power station
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Teble 8 The outline of decontamination technologies at Kfk
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It is essential for planning the decommisioning the reactor to estimate the radioactive inventory

involved in it

accurately. For this purpose, computer code system has been developed mainly

consisting of neutron transport calculation codes and its validity was verified by analyzing measured

radioactivities in the reactor pressure vessel, its in ternals and biological shield concrete of JPDR.

This paper describes the procedures and
radioactive inventory in JPDR.

results of calculations and measurements on the

The calculated values are found to predict radioactivity fairly well in the reactor internals and

pressure vessel. In the biological shield, however, they overestimate as compared with the measured

one by a factor 2 to 3 at the core midplane.
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Teble 1 Major specifications of JPDR

Type of reactor BWR
Thermal power 90 MWt (45 MWt initially)
Core assembly

core diameter 130 cm

active fuel length 147 cm

number of fuel assemblies 72

Pressure vessel

material ASTM-A302-56 GrB
inner diameter 21 m
height 81m
thickness 7 cm

Biological shield

material reinforced concrete
thickness 15t0 3 m
inner diameter 27 m
Reactor enclosure
inner diameter 15 m
height 38 m
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Teble 2 Survey on number of outer iterati-
ons in ANISN calculation

Thermal flux > (n/cm® - sec)

Number of outer iterations | Thermal
Region ux
3 ] 50 (DOT3. 5)
Reactor | 1.61E13 | 1.63E13| 1.80E13| 1.58E13
core
Core [.09EJ2 | 2.36E12 | 3.81El12| 3.29E12
shroud
Reactor | 1.93E10 | 3.42E10| 4.84E10| 4.85EL0
vessel
CoTcre;g 1.12E10 | [.52E10| 1.52EL0 | 1.45E10
ca
Concrete | 1. 48E9 3.90E9 4.86E9 | 4.42E9
co
Concrete | 1.16E8 3. 37E8 5.55E8 | 5. 10E8
62cm
Concrete | 5.41E6 1. 4787 2.T2E7 | 2. 44E7
L cn .

: 1.855 ~ 3.307E-5(eV)

» Depth from inner surface

'’ Energy range
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Teble 3 Nuclide contents of structural mate-
rial and impurity elements

lat. Core internals Reactor vessel Bio-shield
Elemen Sus a7 ASTH-A3028 Opsirary
Densi}g 7.9 1.85 2.3
(g/cw
Li X 0. 002
c % 0.06 0.18 0.13
NoX 0.045 0.0084 0.012
[ 50.7 *
Si X 0.83 0.29 32.6 *
Ccl x 0.007 0.004 0. 0045
Ca % 0.0019 0.0014 7.2 *
Cr X 19.3 * 0.074 x 0.015 ¥
in ¥ 1.6 x 1.3 * 0.041 %
Fe X 70.17 * 97.4 X 1.9 *
NI X 9.2 * 0.55 0.0013 *
Co ppw 1300 * 200 X 6.2 *
Nb ppo 9 19 12.0 ¥
o ppa 1300 * 1200 ¥ 2.0 %
Sn ppo 50 * 180 ¥ 2.0 %
Cs ppm 0.3 100 2.0 3
Ba ppo 500 278 400 ¥
Eu ppm 0.02 0.08 0.59 %
U ppo 2. 0.2 2.7

% ) Based on analyses of sampled materials from JPDR structure
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RANDEC’s Capability

Research Association for Nuclear Facility
Decommissioning (RANDEC) plays a key
role in establishing overall technology for

decommissioning nuclear facilities.

The capability and service of RANDEC are to;

Implement decommissioning research,
development and investigation.

£

Provide technical information on decommissioning.

L

Train for decommissioning.

<

Inform and enlighten the public
about decommissioning.
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