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Hitachi-GE Nuclear Energy, Ltd.

"Hitachi-GE" and Hitachi Plant Con-
struction, Ltd. "HPC" have continued
technical development for decommis-
sioning of nuclear power plants, based
on the achievements of engineering,
design, manufacturing and inspection
in construction of nuclear power plants,
and the accomplishments of large size
structure exchange constructions, such
as core shroud replacement construc-
tion, and periodical inspection during
plant operation. This report presents
the outline of Hitachi-GE’s and HPC’s
decommissioning technology for nucle-
ar power plants. In addition, this report
takes up a field of chemical decontam-
Ination, cutting and dismantling, radi-
oactivity measurement and waste
treatment for decommissioning, and
describes summaries, characteristics
and development status on each tech-
nology. Hitachi-GE and HPC will con-

— il

tribute to the decommissioning of nu-
clear power plants by utilizing these

technologies.

Study on Reduction of Radioactive
Concrete Waste Volume in Reactor
Dismantling
Miyuki Igarashi

J. RANDEC, No. 65 (Jul. 2024), page 13
— 23, 8 Figures, 1 Tables

In 2022, 431 nuclear power plants
are in operation worldwide 1) . On the
other hand, nuclear power plants are
being dismantled for reasons such as
aging and declining economic efficiency.
In Japan, the JPDR (Japan Power
Demonstration Reactor) is the only nu-
clear power plant that has been dis-
mantled. The JPDR dismantling study
was conducted to obtain basic data on
the expected increase in the number of
dismantled reactors in the future. The
decommissioning study revealed that
the amount of concrete waste generated
1s the largest among all wastes. This
result indicates that reducing the
amount of concrete waste can contrib-
ute significantly to waste reduction.
Here we present a study conducted in

Germany on concrete waste reduction.
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Activities in Decommissioning of Hitachi-GE Nuclear Energy and

Hitachi Plant Construction for nuclear power plants

Takashi Ohira, Masahiro Hiratsuka, Tatsuya lizuka, Keisuke Kurihara, Kiyotaka Ueda
and Mitsuru Uetake
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Hitachi-GE Nuclear Energy, Ltd. "Hitachi-GE" and Hitachi Plant Construction, Ltd. "HPC" have
continued technical development for decommissioning of nuclear power plants, based on the
achievements of engineering, design, manufacturing and inspection in construction of nuclear power
plants, and the accomplishments of large size structure exchange constructions, such as core shroud
replacement construction, and periodical inspection during plant operation. This report presents the outline
of Hitachi-GE’s and HPC’s decommissioning technology for nuclear power plants. In addition, this report
takes up a field of chemical decontamination, cutting and dismantling, radioactivity measurement and
waste treatment for decommissioning, and describes summaries, characteristics and development status
on each technology. Hitachi-GE and HPC will contribute to the decommissioning of nuclear power plants
by utilizing these technologies.
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Table 1  Field experiences of HOP ™!
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Table 2 Plant specific requirements and design

considerations
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Fig.3 Results of RPV flow analysis with and
without temporary circulation pumps
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Fig4 Mock-up system and test conditions
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Table 3 Dose-reduction effect of the RPV

decontamination
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Fig.6 Surface of the feedwater spargers and the dryer
before and after decontamination
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Fig.7 Decontamination effect on the carbon steel
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Fig. 8 Appearance of Electrical Discharge Machining
(EDM)
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Fig.9 Cutting device overview
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Fig. 11 Examples of factory test and site work for

Segmentation device. (a) Factory test, (b) Site work.
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Table 4 Past experience for Cutting/Segmentation
device application to shut down plants.
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Fig.15  Control rod cutting process

HZ.G ETlE BC MR O§E#Z RS < 7= DY)
Wihiks LT, 7L—RENC T VAL E 7S
R YW 2 LA BT B & BR%E L7z,

Fig. 16 |ZHAROBEI 2~ GIWlnED >
L—RETVAMNTTHZET, VA LEN
HIZBW T BCHmRL Y b AT LA OES
2% 35D, TD%, ZOT VA LIAEIIK
LC, KHPT T ATEMEEN TAT o L AHH
B EENET D Z E T BCHI RN AT LA
HE DT D Z L &S Z LN TE S,

TL—F

Ko Rt AW

7 VAL

Fig.16 Cutting and sealing process of control rod blades

TV AIMNLOHRTH LD FHELH DN, 7
VAN LEOA T, UWmidbi o LT LE 9,

ZHUTIBIC RN Z A YT RN =8D,

BsC MyRERZMET D2 LN TEY, LA

o ZET 2 EPREEIRRIL L 7 BT TH D,
Fio, KFT T X< H L, UIEnEIZE:
WTC, AT U L AT HAT ByC MR O HEIFE
MENT=8, AT L A OYERMY) CYIWE %
T HZ N TE DT,

Fig. 17 IR HIEAGET H72Diz, &
By & R UHnih OfiliEz V<L BT L7
XzRd, 22T, (e)d7 L— RELOYIWiTH
XA L CRY ., UWmiIaEY Cabiv T
DT WD,

~ ~ v o it

e R R

(a) BRI

(b) U > XU

(c) ZA my NEREIE

(d) 7= NEO7T L AT

(e) 7 L— FEDAKHTT =Gl
Fig.17 Cutting test of control rod blades

FE L7727 b— RNERIZIZ T T A< GliREC
KDIMRAT D AREMNSH DT, AT LA
#ifE (50mm) PIZd DKy EA R L=/ A
Table 6 27”9,

Table 6 Moisture after underwater plasma cutting in a tube
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Study on Reduction of Radioactive Concrete Waste Volume

in Reactor Dismantling

Miyuki Igarashi®

2022 4, AR TIX 431 RO HRBETABEBH L T 5H Y, —J, BF{E0R
FHEDOIR TR EOBIZ L > TRTFIIEEFTOMENED LTS, HARIZE
W TR R EBEFTOMARNE T L= 1X JPDR (Japan Power Demonstration
Reactor) 7217 CH 5, LLnn, BUfE, 5 EOMAENEITH THS, JPDR
DOFERFFIE L, FFRBEMT 2 FN TR SN/ FIFRIRICONTORERBET — 4% %
BEHZEEBEBMELCEBEINTZLDOTHDL, TOREHIEIT= 7 ) — FNEZE
MDORAEBEBNBFEEM O CROBZWVWELZH LML, 2, 227U —h
FEHY O BEHERS T Z ENEEMEOHIFICKEL HFLETLHLE2RLTND,
ZIZTE., FAYTIThbuTwbdar s U — NEEDEIEICEE T 22 E 9
Do

In 2022, 431 nuclear power plants are in operation worldwide !’ . On the
other hand, nuclear power plants are being dismantled for reasons such as
aging and declining economic efficiency. In Japan, the JPDR (Japan Power
Demonstration Reactor) is the only nuclear power plant that has been
dismantled. The JPDR dismantling study was conducted to obtain basic data
on the expected increase in the number of dismantled reactors in the future.
The decommissioning study revealed that the amount of concrete waste
generated is the largest among all wastes. This result indicates that reducing
the amount of concrete waste can contribute significantly to waste reduction.

Here we present a study conducted in Germany on concrete waste reduction.

* o NEMEEN KAy 7= R > % — (Radwaste and Decommissioning
Center)
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c)principle image of a coaxial lance geometry
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5 Experimental investigation of the interaction between laser and concrete at 12 kHz laser
frequency with a microscope image of the processed zone (a left, b left) and 3D view (a
right, b right) at laser powers of 30 W (a) and 90 W (b); overview of the traces at 90 W (c);
general trend of the removal volume as a function of laser power (d)
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Ettringite MS* MC** Portlandite Quartz Calcite Feldspar Amorphous
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*MS: Monosulphate, **MC: Monocarbonate
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7 Thermogravimetry analysis (TGA) of pulverized concrete samples
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RANDEC

Radwaste and Decommissioning Center

RANDEC contributes to establishment of generic
nuclear energy backend technology in Japan. The
following works are currently intensively involved:

The establishment of business work of consignment,
store and process of radwaste from domestic
research, industrial facilities etc. for disposal.

The research and development of nuclear facility
decommissioning technology and radwaste treatment
as well as disposal.

The study on decontamination and environmental
restoration of ground in Fukushima and Kanto area.

The dissemination and enlightenment of backend
research and development results, and training.

RANDEC works for advancement of science and
technology, and sustainable environmental cleanliness.
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