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Specific Design Examples for Considerations of Decommissioning and Minimization of

Radioactive Waste Generation

HAYASHI Hiroki
Division of Research for Nuclear Fuel Cycle and Radioactive Waste,
Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority (S/NRA/R)

Abstract

Prior to the 2016 Integrated Regulatory Review Service (IRRS) mission by the
International Atomic Energy Agency (IAEA), the Nuclear Regulation Authority of Japan (NRA)
indicated an issue “consideration of decommissioning and minimization of radioactive waste
generation in facility design stage” in its self assessment report. This report summarized the
information collected by a literature survey of the case studies (challenges, lessons learned and good
practices) from domestic and international decommissioning experiences, to prompt licence
applicants of new nuclear facilities to consider decommissioning and radioactive waste generation
in their design work, as well as a reference of the NRA’s nuclear regulatory inspection (related to
facility management policy as part of the licensee’s measures for safety).

Whereas an IAEA general safety requirements GSR Part6 “Decommissioning of Facilities”
requires consideration for decommissioning in the design phase of nuclear installations, there are
only a few documents that systematically compile the specific examples of design for decommiss-
ioning (DfD). Specific examples of the design features are shown in a recent IAEA specific safety
guide SSG-47 “Decommissioning of Nuclear Power Plants, Research Reactors and Other Nuclear
Fuel Cycle Facilities”. However, they are either not sufficiently specific for considering facility
design practically. In this report, the 14 items from paragraph 7.6 of SSG-47 were subdivided based
on the literature survey. With the suvey results of problems and challanges related to
decommissioning in national and foreign nuclear facilities, specific DfD examples were extracted
by the type of the facility, which seem to be helpful for designing new nuclear facilities in Japan and
for the NRA regulatory inspection of them.

Based on the survey, the following representative DfD examples for each facility type are
identified:

» Use of low-activation metallic materials, as to power reactor and auxiliary facilities;

» Material selection with take into account to corrosion of Al metal, activation of graphite
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moderator, graphite reflector and Be reflector, as to research and test reactor, power reactor
which being in the stage of research and development and their auxiliary facilities;

Ensure access route to enable using remote device for decontamination and dismantling work,
and ensure space for storage and treatment of dismantling waste, as to reprocessing facility;
Ensure transfer route for intact removal of glove boxes and ensure space for dedicated
equipment to efficiently dismantle them, as to uranium fuel fabrication plant and MOX fuel
fabrication plant in fabrication or enrichment facility;

Ensure space for dismantling and decontamination of centrifuges, as to enrichment facility in
fabrication or enrichment facility; and

Adopt double-pipe structure to prevent leaks of process material, or floor lining to prevent
underground infiltration of effluent, as to chemical treatment facility in fabrication or

enrichment facility.
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Fig. 4.4 Remote unscrew work in near-region of the reactor core of FRJ-1, Germany
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Fig. 4.5 Excavated buried pipes in CIRUS, India
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Fig. 4.6 An example of blockish bioshield (DR3, Denmark)
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Fig. 4.7 Concepts of multiple wall type bioshield
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Fig. 5.1 Complicated piping in hot cell (Building 211, France)
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Fig. 5.2 Sludge adhered in the bottom and the internal pipes of large liquid waste tank
(JRTF, Japan)

(3) Ear 7 U—bEe/ANOBKRY - fitih{EE

ATy VINHERET AR X 7 DIF E A EITEMREALNICHE SN TR Y, RSB
DI=DIZANDT 72 ANRFIRIID 0, IIARAETH S, ~L¥ —Eurochemic (=—n
rv7) TEHEREBIEOa T U — by — =L D VINBEDBRYLERE R TT D
iz 18156 B JRTF THZ ORIERIE K OB EROE SN D, BLVNOFERY 7
DOFRYe - fRRICIER TIESRF S 1Y,

(4) TURMED IRV FHI R L 73

KIE MFRP IR FMEAE LT 2 VIBEICa L 7 Magkit e e b /DS eENE
HIZT 7 b REOERERIEEZH & PRI B, Fio, a— FRBRPICA U R E
DFEFE VI L GERB CTOMENREET > 7=, FIEDREZ 155 12 DII3H T % gk

DUERHY, EOERICENLESKOHIROD, FEHITR Y MBI A DA #
P A W& LT,

52



5. 2. 2 BEEMORE - LEICET 5 HE

FEALER A % 00 BE L4 78 CIT, BRRAERIC BT B IS L BEIEN) O ALER R OMR I
B % IREEDS 2 < 5 STV 5, 205 X PR O 5 7 1 & A4 M R
Lt DOBE<, UTFICRT L) ChSREDLBREL LTELDH I ENTE B,

(1) oBZHE K& OMb 2 E % & Lo AR 72 U MR 32 o0 S BE

L ¥ —Dessel (7 v /) HA b (Burochemic (—w /7 I v 7)) FALEETH; & X MOX
PREVIN T2 > b)), MhE WAK 3 ONZK[E West Valley (7 = A kXL —) TiE, 77 b
DOFFIRCHRAET D o BEFEY Z NPT 572 D IZFEFEW AL BRRE X DX ST HRR G Sz
18136159 FME WAK D6, T OB T b B I E AT 5 BEFEY O JLER 1T
FART0THLTD, FRITRPBEF I TWD 1%,

(2) B K OHBEEZE OO FYE % 5 ToBEFED O RE K O 2\ % 5K

— W AP R N DA U D R EREFEY & LT, Zr - Cr- AlZEOE&R LK NI LD O
Fethi, U7 U IR THERIN-EBERF T OND X,

KE West Valley (7 = &2 b NL—) TIXEHINOH T HEEN KEBICELRLTEBY, 2
NILEEEHM T O ETRERKL RS 7—r 20 "oz Wc ks b0 L HEB S Ty
% 160 BIE LR OIBEYLH T K O 7 b — A1 2008 AT 1/3 ~A L E TR - T
B (K53), 14 FAO/NINZE LT THRENICZ Y —~BZT 28200 H 5, Z0
I 20 U959 21 Sr-90 % & Te S Ek e i PERERR IS N 2., BEARCLARi b & £
nTnsg,

(R24) S DIRBIC L > T4 U7 BIRSE 2 b 5 K7 — L %2189, BABKRANS R THY . 7T 85
w7 T VERHUER IR 2 DI TWD Z ER%W,

53



Hi#)  New York State Department of Environmental Consevation, West Valley - History and
Future, USA, Apr. 2008, p.3. 10

453 AT K DG Y TR T L — L O HEE S AT i P
CK[E West Valley (7 = X k3L —))
Fig. 5.3 Estimated footprint of contaminated groundwater plume caused by leakage
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Fig. 5.4 Congested piping and high-dose component in shielded cell (JRTF, Japan)
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Fig. 5.5 Intact removal of large liquid waste tank (JRTF, Japan)
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Table 5.2 Examples of DfD applicable to reprocessing facility (Cont’d)
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Table 6.1 Fuel fabrication facilities under decommissioning or decommissioned
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Fig. 6.2 An example of GH fire protection (PFFF, Japan)
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Fig. 6.3 Air-fed suit (PFFF, Japan)
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Fig. 6.4 An example of multistage GH for decontamination and dismantling in MOX fuel
fabrication facility (PFFF, Japan)
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6.2 REDIN T
Table 6.2 Examples of DfD applicable to fuel fabrication facility
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Table 7.2 Methods adopted in operating uranium conversion, reconversion and enrichment

facilities in Japan
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Fig. 7.1 Structure image of uranium conversion facility, JAEA Ningyo-toge, Japan
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Fig. 7.2 Uranium conversion process in JAEA Ningyo-toge, Japan
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Fig. 7.3 Residual UF, adhered inside rotary kiln (JAEA Ningyo-toge, Japan)
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Fig. 7.6 Retrieving spent fluidization media from underground tank

(JAEA Ningyo-toge, Japan)
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