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B <EERZERR  Oarai R&D Institute
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Aerial view of the Oarai R&D Institute
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The Oarai Research and Development Institute of Japan Atomic Energy Agency (JAEA) has a long
history and tradition, since it was established in Oarai in 1967, with accumulated significant
research achievements. The Institute is a unique nuclear research institute in Japan consistently
dedicating to the research and development (R&D) of advanced reactor technologies, and is known
today as an international Institute of excellence on the advanced reactor R&D.

Therefore, at the Post-irradiation examination facilities related to those differently specified ex-
perimental reactors such as HTTR (High Temperature Engineering Test Reactor) and Experimental
Fast Reactor "Joyo”, various R&D programs are conducted, based on the national policy such as Stra-
tegic Energy Policy, including : research and development on high-temperature gas-cooling reac-
tor and related heat application technology ; development of fast reactor technology.

Putting top priority on safety and reliability of nuclear facilities and keeping good relationship
with local communities, we will actively challenge in forefront of R&Ds to fulfill the mission of the
Institute. We look for ward to receiving further guidance and support from you.

KRR
Director General of Oarai R&D Institute, JAEA
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Missions of Oarai Research and Development Institute
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The following R&D activities are being conducted at the Oarai Research and Development Insti-
tute, using two different types of research reactors (HTTR and "Joyo” ) and related research fa-

cilities, based on our expertise and long experience in advanced reactor technology.
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R&D to support decommissioning of Fukushima Daiichi Nuclear Power Station
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R&D on High-temperature Gas-cooled Reactor and Related Heat Application Technology

BERFY A U IUEGTICRE o DR FTREFE
R&D on Fast Reactor Cycle Technology
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Decommissioning and R&D of Japan Materials Testing Reactor
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R&D on Decommissioning and Radioactive Waste Management
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Ensuring Safety and Coexisting with Local Communities
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Organization Structure
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Sector of Fast Reactor and

RFIMERIREE

Advanced Reactor Research
and Development

Nuclear Facility Inspection Office

BB
Administration Department

KIERRZERR
Oarai Researchand [—
Development Institute

(REEIEER
Safety Administration Department

IEFREIEED

Radiation Protection Department
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Fast Reactor Cycle System Research and
Development Center

R IPEE AT ST TR FEED

Fast Reactor Life-Cycle Safety and Integrity

Evaluation Technology Development Department

ERFEERIFEFEER
Fast Reactor Fundamental Technology
Development Department

EIRSERIFER
Experimental Fast Reactor Department

AR IR FEER

Fuels and Materials Department

ERARPHARFE L5 —

HTGR Research and Development Center

RigHiHEEY 5 —

K - BT R EFEER
Department of Hydrogen and Heat Application
Research and Development

=i L SRS AR
Department of HTTR

Waste Management and Decommissioning Technology
Development Center

A ERIPED

Department of IMTR

RIBREER

Waste Management Department
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History of the Institute
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June 1956
Establishment of Japan Atomic Energy Research Institute (JAERI)

ZH42E4AR
KFERFE PR E
April 1967
Foundation of Oarai Research Establishment

FRM434£3H
JMTRYJEESR

March 1968

Initial Criticality of
JMTR (Japan
Materials Testing
Reactor)

TR10E11H
HTTRAJERES?

November 1998
Initial Criticality of HTTR (High Temperature
engineering Test Reactor)

Tk 1654A
HTTR 950C:&ERk

April 2004
HTTR achieved reactor output temperature of
950 Celsius

T 17F1081H

AH3148H
FREFRRLHRER

August 1956
Establishment of Atomic Fuel Corporation (AFC)

Af142510A
BNIF - RIAHRERREARE

October 1967
Establishment of Power Reactor and Nuclear Fuel Develop-
ment Cooperation (PNC) by reorganizing AFC
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March 1970

Foundation of Oarai Engi-
neering Center

IBH52448
SKERIF[H 5 18R5SR
April 1977

Initial  Criticality of Experi-
mental Fast Reactor "Joyo"

T 104£10A
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October 1998
Establishment of Japan Nuclear Cycle Development Institute
(INC) by reorganizing PNC

BARTHMFAREEBRE
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1 October 2005

Foundation of Oarai Research and Development Center
by merging JAERI Oarai and JNC Oarai at the time of
establishment of Japan Atomic Energy Agency (JAEA)
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March 2011
The Great East Japan Earthquake

TRl 18%F4H
BRFEY AU IVRAETO0Y I (FaCT)FHia

April 2006
Fast Reactor Cycle System Technology Development
Project (FaCT) started

I24FE4H
BEE—RTFHREROELLEEFCAIT
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April 2012
Research and Development on decommissioning of
Fukushima Daiichi Nuclear Power Station accelerated

FRS0F4AT1H  ERcHRICHL R EiZ
[BARRFHHRFREFREEE AR FRR CZEE

April 2018 Changing the name to Oarai Research & Development Institute
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R&D to Support Decommissioning of Fukushima Daiichi Nuclear Power Station
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On the basis of examination technologies accumulated over years and using post-irradiation examina-
tion facilities for the safe use of radioactive materials, we conduct research and development on
decommissioning of Fukushima Daiichi Nuclear Power Station (1F).

RFIFREADIRRICE I TiRZRFE

R&D for Decontamination in the Reactor Building
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+ To confirm contamination characteristics on concrete
core samples taken from 1F reactor operation floor,
measurements of contamination distribution using an
imaging plate, identification of nuclides, and comparative
tests of decontamination methods have been performed.

+ These results could be reflected in remote decontami-
nation technology development.
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Appearance of sample

Result of dose rate measurement of concrete core sample
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R&D for Spent Fuel Removal from SFP
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+ For the evaluation of long-term integrity of spent fuels

removed from SFP, sea water corrosion test and strength
test have been performed on the cladding material.
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800 OANIHEKZEM Immersed in Artificial Seawater
AEEKEEM Immersed in Natural Seawater

FEBREIH Unirradiated Sample
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Tensile Strength of Zry-2 Cladding Tube Immersed in Seawater
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R&D for Fuel Debris Removal
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+ For improving severe accident analysis code

+ Research on release behavior of fission products and
actinide from nuclear fuel is being conducted.

- Basic data on the FP release behavior were obtained.
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Results of heating test of irradiated MOX fuel and zircaloy

(Cs release behavior during heating test)
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R&D for long-term storage of waste zeolite

- RFIPREOKLEfSR CHERAS N YD LIREE
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- For long-term storage of cesium adsorption tower
used in water-treatment facility, we are undertaking
evaluation of corrosion due to residual salt.

FEEBICALSNT
Wbt Y Y LIREE
(KURION1t)

cesium adsorption
tower used in water-
treatment facility
(KURION Inc.)
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R&D on High-Temperature Gas-cooled Reactor and Related Heat Application Technology

ERAAREF? whatis High Temperature Gas-cooled Reactor (HTGR) ?

- NUDLHRXTOS0CORZERDH T RTFIR

- KEREE, RENOBKRKEEHHFEDECARAT—
RELFIFICKDB0%DEEFIFATTE

- Helium gas cooled reactor with outlet
coolant temperature of 950°C.

+ 80% of reactor thermal power
can be utilized by a cascade
energy system for hydrogen
production, power generation
and desalination.
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District heating :‘)\kZK1 b
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Desalination %%

. Power generation
200C

NEZL2M  superior inherent safet
BNZ2 M superior inherent safety i
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TSIV I AHERE Control rod Reactor pressure BEntEiEM
Ceramic coated particle fuel Graphite moderator

vessel (RPV)
MEEDE IREFERILIEL. RABE SAGCECHICHETR
H BERMUTOBRBATHRRDSEZ D,
ard to melt due to extremely heat-

resistant property. Capable to keep the fuel tempera-
ture below the allowable limit due to
high heat capacity and large thermal
conductivity of graphite.
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Core decay
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Fuel kernel Ceramic coating
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ERVREA ORKECHIEEZ
A i A=~
AUD LinEIF BALGL THERICIESED. B
SRR REHEMEDELADSND,
EZRIG, WFEUIEVCHKSR: ~  Radionuclides can be retained
KEKUBRDREELZL, within the plant by inherent reactor
shutdown and core cooling without ey o~ PP —
No hydrogen/vapor explosion due to any equipment or operatorgaction " meey B ooy
chemical inertness and absence of case of loss of coolant accident or Fuel pin Fuel block
phase change of helium. station blackout.
. J . J

AR AT « o e
RFIFER A;"z:-golqj“g RFIFHT) 30MW N
Reactor building ;%fl]*j .................................... ~l S ALhHZ
sy REIPAL HOUSHALRRE e 395,/850,950C
Fur(zlal'z:a}?iﬁltieng W,E\*%E*Z ................................ %‘ ',D\ _
PRERL < B oSy
FhEET R Reactor thermal power - - - -+« oo 30MwW
Intermediate heat )
exchanger Reactorcoolant - - -« -« ccveeeeeeiiiiin, Helium gas
BRTIREHESR Reactor inlet/outlet coolant temperature - - - - - 395/850, 950°C
Reactor pressure vessel ) A
EAHHER _ Reactor core material - - -+ Graphite
Pressurized BR_ERE
water cooler Concentric hot gas duct Fuel -« - v et i i Uuo-



HTTR%Z;EA UTcEBRETEl  Test plan using HTTR

HTTRZL£43REIEER  Safety demonstration test with HTTR

SBRZFIE Test procedures

- RFIFEFI30%(9MW)

- ARAEREZELEL. FEFFRZESHUCVD 1S EMORINZEE0ICTd — REFFZEFALEN!
BFIRORIS LEEFZUEV (flE=EmALEL) — FEFFOELEREEZLUEN!

- Reactor power 30% (9MW)

- Tripping all gas circulators to reduce primary coolant flow rate to zero. — No core cooling !
- No reactor scram operation (No control rod insertion). — No core reactivity control !

HBRIER Test results

- FIDRENEOICKEDERFRIFBAICEL (RIS LRIEFAR)
g eeons ree - ZORBENRBLTORE (RRIHEN T, KBH DEREL)
) Core cooling flow rate. * Reactor was naturally shut down as soon as the core cooling
2y sty flow rate had been reduced to zero.
gon HEER  Resutsoften (Scram operation is not required.)
g I - Reactor was kept stable fo_r ho_urs after the Io_ss of core cooling.
£E Avarage fueltemperature (No fuel damage. No escalation into severe accident)
§_(°C) FRAEER  Analysis
£
* . RICH LB THRE !
Tz o Naturally Safe!

HTTR-##F A5 (EHEAR) HTTR heat utilization test (Under planning)

HEREM | [RFIF EKREE R DERICRITEREEDRTE
EEARAFENSEDHUERZRWVWCKRREENUD L
HAY—EHEDEEL

Purpose : Development of safety atandards for connection
between nuclear reactors and hydrogen production
facilities
Demonstration of hydrogen production and helium
gas turbine power generation using heat from HTGR.

HTTR-2h I FJ 5 BR

HTTR heat utilization test

KeFHEUToKREERI —FEFEISTOER -

Technology of water splitting hydrogen production —Thermochemical IS process-

FIEESERE  Reaction scheme and features

Hydrogen nghmﬁmpegtﬁiheat 7J< 0) % ﬁj\ ﬁ-ﬁr : 4OOO°CL>{J:®E;E D‘ME
o ALHESTOER © IVR() EFE (S) DIEERIMICED 00T
Qi e @EAZE o DR TADRIRATHE
N e S - AVREFEETOCANTEE — SEWEDHHEL
7 I
ﬁ- Gons) R - BRARFEDEE T~ REHZDHHEL

TRERDERL
(Production of hydrogen iodide and sulfuric acid)

) Thermal water decomposition: Heat over 4000°C is required.

IvRU) (S
L, OfER OfEER SO IS Process: Chemical reactions of iodine (I) and sulfur (S)
i irculation of H20
Cheuatian Cireutarion of ™2 enable water decomposition at about 900°C.
+ land S re-circulate in the process.
(kKR (H) BESRRS (No release of harmful chemicals)
SRR Eardistnt - HTGR supplies heat energy driving the process.
Hydrogen iodide decomposition decomposition (No emission of CO2)

ERFTKRELEBERIE Hydrogen production test facility

AERERY - RAR E’f&‘ﬂiﬁ%é&@fnfﬁ’l’.{&v ik
BuS1tRE

4@%’{1?1 Purpose : Venﬂcatlon of integrity of total process

SIC ceramic components made of industrial materials.
©30%i /B TiEE 1 SORFR DK REGEERICATH CERIB 151 H)
P © 921 /B DEFKRBISHERICHKT) (HF2910R8)
ngs?s(Tﬁ%g < Continuous hydrogen production was achieved at the rate of 30 L/h for

150 hours. (January 2019)
dEL ) iREs @ Continuous hydrogen production was achieved at the rate of 92 L/h.
Sulfuric acid decomposer ~ (October 2020)
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Toward Establishment of Fast Reactor Cycle

RENIXIVF—R2RE - HWIKRIRRIEICIN T S cth. REXERIFZEPZE T DAED 1 7 )V OFELICET
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RALEHS. BRIFY AT LD SIRECREFIFOREZIHET 2%, ZREEROCDODIL—IUEDIELEZETS &
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We are working on technology development toward establishment of fast reactor (FR) cycle to address
long-term energy security and global environmental issues. While advanced reprocessing and fuel fabri-
cation technologies are studied in Tokai, advanced FR plant design, research on computational evaluation
technologies, and study for establishment of safety requirements are carried out in Oarai.

BIAFTRYD L= ESRHUERIFDERE

Design of advanced sodium-cooled FR system

REMEDORRIZEREICSTD. BIEMIC BIEFRUDLDNEERILICKDEED
ZeME B U Et 2B RLCVE T, R FUD L BULEITTERITHENS (BRER) 118
We pursue a safety enhanced plant RESER E’*”@}“ ﬁ?f%]i:&)fc?&?%tﬂﬁlj
design in strict accordance with the Advanced DE(BIER) EREICHRDREEY,
defense-in-depth principle. Sodium-cooled

Core decay heat is removed by liquid
Fast Reactor sodium natural convection.

Z2MDEE Safety defense &

BIOTLER
Light, upflow BTiRER
SN Heat exchanger

50 BED
=E(ChD = § g 7", Heat release
High temperature %é %_ i ::
< pe= S .
:' IR 0 2l gaves
2 LC/ml e
(M EBREZRLE BMEE5S c F MLow tgnmperature
Prevention of abnormal occurrences oot recegt }E §
IR
(2) B~ DILAZZHNH 8 ’
Restriction of propagation to accidents
(3)EBHODFEE=ZLET BT

Mitigation of consequence of accidents Heavy, downflow

Q) IVETTOIT INITRIER IS
Strict management against severe accidents ST
FhUD LDBAER
RETEFDEZ Basis for ensuring safety

( ) (

BRAEEEGAIVENS, FRUD LAZEESRIHERFD
LEMRDICHDIFIFED )L — LEDEED TVEX T,
Through multilateral cooperation, we are establishing

internationally standardized safety requirements for
advanced sodium-cooled FRs.

A\ . PR 375 O B I8 5
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SEREEOTISUNDRLTEITZLE
BABDMAZETOTVET,

We perform research on computer simulation
technologies to comprehend various physical
and/or chemical behaviors in the plant.

inci : ZERNFT . EOFELIZREED
. Safety/ﬁrlnuple and target (SDC)C%T’[%E{ZME Xib\fg&)ThU'jLAGJFEED\
; v LRJ—IL(SDG)%E E<EDET, NAROELS
. v BDTLVET, HEF > TIRIDVEBRLET .
' ZEFRNARSAY | We are establishing Fuel IDIIns are enClOSbed in adhex
isuebeancuie foo)]  SDC, as well as SDG - Agonel wiabper Wwhe. Souum

to be practically applied The temperature is lower in the
alil@fﬁ’fﬁ HiE to the plant design. _ perlphergl Iarqger space.
Domestic standards/and codes & = A number of hexagonal tubes
L1 | Low igh  configure a reactor core.

REEHEDRERE Hierarchy of safety standards FRUD LDRES TR Sodium temperature distribution

RZEMERDICHDIL—IVED SFETISUVNDRFERDAR
Study for establishment of safety requirements Development of computational evaluation methods

u
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Experimental Studies on Safety Enhancement of Fast Reactor
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We conduct experimental studies for a severe accident with significant core damage and chemical
reaction of sodium for the safety enhancement of FR systems. The obtained knowledge is reflect-
ed to the development of future domestic and international FRs.

[RFIPERADHRARECR Y SRR

Experimental studies on decay heat removal in reactor vessel

BRFRFREFBRRREICSVTCE. FMIDTLDBEAR
BRI DT EICK > TIFDDHIREAZIRET HERETIC
BoCTVWET, Ffe. FODEULWEEZFHSLSE
BESHHPEELCHESTH., FLEREICHATE
D& I(C. BHREFHAGEZRIET DI CHERIAR
Z{ToCTWVLET,

In the FR plant system, core decay heat is designed to
be removed by sodium natural convection even under
the station blackout condition. In addition, we are carry-
ing out tests to demonstrate the several methods for the
core cooling in case of severe accident.

FIDDREMCRIT % BRI

Experimental studies on the safety of reactor core

FLDEUWEEZH S BESMIEELCESOD
ARUF D EOZEEPAL - BEMHOBEREZIE
ET 3. SEETREHBRARZTOTVET,

INSOHERBRMARICK>THESNIET—FF. BEA
NOESRFOZEMOFFHEICKRENTNE T,

We conduct experimental studies to clarify the behavior
of molten core materials in case of core disruptive acci-
dents and mechanical properties of the core and structur-
al materials.

Knowledge obtained through above studies is reflected to
safety evaluations of domestic and international FRs.

FRUD LR RS o SRR 7

Experimental studies on suppression of chemical reactivity of sodium

FRUD LDFFRTH B LFREIEEZINTH T Dlcsd.
F/RFEFTNIDLRICHEES BIeT /RIEICRT 8
RIS ERIAZ 21T O CLE T,

BFONHARF. BFRFOLZ M@ EDTHDERETIC
RRENF T
We perform fundamental studies of nanofluid formed by
nanoparticles and liquid sodium to investigate the sup-
pression behavior of the chemical reactivity of sodium
itself.

Obtained knowledge will be reflected to the design of the
safety enhancement of fast reactor.

FFIFEENOFHERICRT SRR

Experimental studies on ex-vessel event

BEESHIARO—IRE U T, SHHRFIFEERONNEKR
UTc PIER] ZRRIR T 21 DRI &1 T O CLE T,
IEET(E, BT ZERA LI 70OV LB TEER®
V—R5—LDEECEIT HEEREL TLE T,

(P RENBHSNDHEHEEDERES
As part of the severe accident research, we conduct exper-
imental studies to clarify the "ex-vessel event" when the
accident had extended out of the reactor vessel.
In recent years, we have been conducting experiments on
aerosol transport behavior using simulated particles, and
source term* behavior.
*The types and quantities of radionuclides released to the environment
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Experimental Fast Reactor "Joyo"”

ORRKERIFF5] DR FRRFEER

- BROF MU LSEHERRFELT. FDORFENTS Nl

DEREZ TSR

- REM-EFEZEO LT DCHRREZED TVDRE LB DR

GIER. EHRETDREE
- BRPEFOENZVIFHZEN UL EBREEREIRA

ORoles of "Joyo"

+ Demonstration of basic sodium-cooled FR technologies.

. !rradlat!on testing of_fuels and materials, and validation of R B 95T = R AE Y
innovative technologies for the development of future reac- S8 H M FRUSL
tors.
. . . - Reactor thermal : 100 MW (applyi
* Basic research using high fast neutron flux. ;Sar e : MOX (@ppying
*Reactor coolant : Sodium

FREd G L TOE
Safety demonstration

- 2COERZRO>TH. FRUDLDOBEABRICKDIR
FIRZREATEDT L7ZKEL

- MOXEREIREIRIE - R M LICEI T DB
(ArhaRatER. SIEREHEROXEE)

- Demonstration of decay heat removal by natural convec-
tion under the station blackout condition.

+ To obtain MOX fuel irradiation performance data.
(Power-to-melt tests, high burn-up tests)

Dump heat
exchanger
Temperature Low ;ﬁﬁﬂ*ﬂ: S /-\
T bellet JV/N—hXAY e
(e = P~
Compartments vt )TJ [
Reactor vessel are loaded in a mEE Bl ++v 74U
SEaan subassembl Acanstle i ';1‘ RICHRE
u 2 5
loaded in a ‘. (G
' compartment. ‘gi| Atlestdfugl' pin
hest Sxchanger = Clad Melted fuel I(;sa;?saulg. ne
e oS
Ermay  Qersice PREIARIELER
High temp. Power-to-melt test K&k JVIN—hXVk Fr It HREER
m_ _ . —— BT Subassembly Compartment Capsule Test fuel pin
BRI L DEFFORE [qﬂcﬁfu%ﬂ] R
Decay heat removal by NRUw SOWE F+7tz)VBIREIERE Capsule type irradiation subassembly
natural convection
. J J

[RFIFFRES]  100MW (FEE)

PR TEIREGTEABR AN DXF
Respond to the needs of irradiation
- WRESUANIVOERPEFRICKD. HERRGH
B EE(3X10'° n/cm?2-s)
- 51 SRERAEARZRECEDF v I 2)LBIRGIER
B (&5 DR

+ High fast neutron flux (3x10® n/cm?-s)
- Development of capsule type rig

- BUNIVIS I REEYICSEN DA ERIED
35, REMDONAFT—7IF /AR(MA)Z2E
BIF DR TRERT IFDREE

- MAD—RETHZD7AUYIL(AMERTY =
D L\(Np) ZZ8 9 DRI DIERIE D5 R 7Z Rt
St REORSFHRZRET H5HE

+ Research on transmutation of long-lived minor
actinides (MA) in fast reactors

+ Two short-term irradiation tests of MA containing
MOX fuels have been conducted.
Long-term irradiation test are planned.

R BREEZ /S S T DIFF

Volume and harmfulness reduction of radioactive waste

MAZSE R DERGTEEERIS DIFIDMERL
Core Configuration (MA-MOX tests )

@: AMESHULMOX AR
(Am-MOX fuel pins)

@ : AmENPESHURMOXRR
(Am/Np-MOX fuel pins)

A VESE Shielding
& & & Reflector
R H %k A K Fuel

#  #  # Control rod

J® Neutron source
RETHBRAOESR Irradiation test
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Post-Irradiation Examination Facilities
[
BREHEERIEES C 1. ERRERIF[HE 15 15 CRE U iR 0 1T AR O BREHEER (PIE) ICKD.
BEPHEIORSMZRRELTVE T, Fe. PIEEMERRZERALT. BEIHEREEYZRST
T DIRREFEDEDTVET,
The post-irradiation examinations(PIEs) of FR fuels and materials irradiated in the Experimental Fast Reactor

"Joyo" have been conducted to investigate the integrity of irradiated fuels and materials for FR. Based on
PIE technology and experiences, the R&D for reducing volume and harmfulness of radioactive waste is also

promoted. [&m=] "Joyo”
ARIESEDIRHER R DORFAFRR
R&Ds of fuel assemblies R&Ds of materials

AR DI R

R&Ds of nuclear fuels

TEHERESRMZ RS I T DI ZIRIFE

Research and development for volume and harmfulness reduction of radioactive waste

RETEREZEYRICRAAICTRE I DG EREZ D8 - ZERL. REEREYZRE GEEZERE
BFIEERZ AW A F—7 0F /A RMA)DINRIEU Y 1 T )UEHER(SMART Y A T )UK ) Z &

MResearch on separation and transmutation of long-lived minor actinides (MA) in fast reactors to reduce the volume
and harmfulness of radioactive waste.

BPlanning a Small Amount of Reused fuel Test (SmART) using the existing PIE and other hot cell facilities.

- AU [L(AM)ZMOXREHCZ B U B D RIE(C - fERFEERET (1 09, 24856 s Bk Z Kt

BT SRR T X - RS OMOXEARI DFEIS 1 2 5 N RS Bh STl 2 SR it
- ERIFEICRDMAZS BRI ORIMTHIR L 14 72 5REE MOXIAEIDEETICSZBR
+ The R&D of MA-containing fuels, e.g. Am-containing - TOICRMDRAIERZRIE T S5 E

MOX fuel has been carried out. - Two short-term (10 minutes and 24 hours) irradiation
- The MA-containing fuels with good characteristics tests of MA containing MOX fuels have been conducted.

were successfully fabricated by a remote handling

; + PIEs of MOX fuels for a FR are carried out, and their irra-
technique.

diation behaviors have been evaluated for a fuel design.
+ Long-term irradiation test are planned.

- -

S BRETHET 105 RiRG % 2ARRAIRG R

Appearances pre irradiation 10 minutes irradiation 24 hours irradiation

AmZBMOXIRE DINER K Ui B

Appearances and ceramograph images of Am-MOX fuels

Sintered pellets [HEENLw k]

RELEHREIDSEIRUCDEDMAZRV. SEFZIARY 1 TV AT LO—E MNP MA-MOXIAFI DRSS 815 = i
I DSMARTH A JIVIRFRZEDTNET

The SmART cycle research using a small amount of MA recovered from irradiated fuel is promoted to confirm the irra-
diation behavior of MA-MOX fuel and to demonstrate the consistency of an overall fast reactor fuel cycle system.

10



JMTR (FRIEERIF) ORELILEERURMTHRE

Decommissioning and R&D of JIMTR (Japan Materials Testing Reactor)

JMTR (FHEERIF) (C KD E2TRFE

R&D of IMTR (Japan Materials Testing Reactor)

- EEE5RAA | BBF14044H - RFIFFAES - 5OMW
Start of construction : April 1965 Reactor thermal power : 50MW
- ) BR 57 : BBM1434%3AH - RIEPEFR  EK 4X10'8 (n/m2/s)
First criticality : March 1968 Fast neutron flux : 4x10(n/m?/s) (Maximum)
- (1tFAREYA © BBFMNA5E9R - B F R RK4AX10 (n/m?/s)
Start of operation : September 1970 Thermal neutron flux : 4x10%®¥(n/m?/s) (Maximum)

JMTR (M 1EHERIF) (XEBFMA3FEDELRMIAD S REFFMENCABI DRI, K2R, HEFORFEPRIZLE
DL SRR IERFHRRRAEBECEMUF Ulc. [MIEIAICIMTROELLEBESTENRAI SN, RFIFORE
VOIS REZY OUIE - WA DEERICITONE T, —A. INTXTEBUCRFHRIMZ#AL. FROFLL
R BRIPDER(CAI TSN ZREB LE T,

JMTR (Japan Materials Testing Reactor) has been contributed to various R&D activities in the nuclear research such
as the fundamental research of nuclear materials/fuels, safety research, development of power reactors, radio iso-
tope (RI) production since its beginning of the operation in 1968.

The decommissioning plan of IMTR was approved on March 2021.

Thus, reactor dismantling and treatment/disposal of radioactive wastes will be conducted systematically.

On the other hand, we inherit the accumulated irradiation technologies and start the study for the construction of new
irradiation testing reactor in future.

R FIFEER

Reactor building

Ry NS REES

Hot laboratory \

HFIL (Kig)

Canal (waterway)

Ry BSRIEER COIRETEEHER Post irradiation examination at hot laboratory

Rt UrcslBlE, Ry bSMKERICH 2 BILAICTRA SRR AR TONE I,
e, iy bIMEERIE. REBRRFF. HEUF. ZESFEORREPRIZERFEDERFRICRIIOTERX LR,
fEERPRAETEIC KD . RETFRFICEREMHORERICR Y MSRERZRELELE T,

Various post irradiation examinations (PIES) are conducted using irradiated specimens in the hot cells at IMTR-HL (Hot labora-
tory).

Thus, the IMTR-HL have been utilized for the R&D of power reactors, advanced reactors and fusion reactors, and RI produc-
tion.

JMTR-HL will be decommissioned based on the Medium-/Long-Term Management Plan for JAEA Facilities after transferring
the irradiated fuels and high-dose materials to another facility.
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LB E - B RS AR LS (C1R D TR R

R&D on Decommissioning and Radioactive Waste Management

FEEVEEERICRIMFEREEIDOER

Waste Management and Decontamination Facilities in the Oarai site

EEYEERR T, KRR TRET IHHERENOREFWERTREZ—THICITOTVET . FHBF
SALSEEEVMEERDERZRIIEL. XRHAM. RILXZEEMEHRFEAROBRZAEFERE (%) hS.
REFIFOEL OB EOERICH > TRET IEFRURFOEENZRZI AN, WEZTV. BHRICHA
RIFEEYELTRZICEEBLTVET,

Waste management facilities systematically and safely collect, treat and store radioactive wastes. Radioac-
tive wastes treated in the facilities are low level solid/liquid wastes generated from the nuclear reactors and
nuclear fuel handling facilities in JAEA’s Oarai site, the Institute for Materials Research of Tohoku Univer-
sity and Nippon Nuclear Fuel Development Co., Ltd.

REYEIEEZCRDEEREEYDEIE Waste Management Facilities in the Oarai site

RFINEER DB LR B (CFRDFRINBFE

Technology Development for Decommissioning

RETEFERERYREEEDRFPC IZANIFEZRD DD, FEFIEROSENEELEEZT>TVET,

Decommissioning of nuclear facilities are being carried out while developing technologies for rational
implementation by reducing the amount of radioactive waste generation and the cost on the premise of
ensuring safety.

MG ERIEIRINT (CFR DR ITBEFE

Technology Development for Radioactive Waste Treatment and Disposal

KERFEMASHER CRET 2MEREENONE - REZTS3LLD
(C. FMAPIEERIS ICEIT. MEHEREICRDIEREY T —5 DIEZT
WY, Fle. BUNIVEFERYO S SIREDRVEFREEYZ RS
MIET B EFEERELIENEER (OWTF) DFEEL ZEH TVE T,

Radioactive wastes generated in the Oarai site have been properly
treated and stored while collecting data on their physical charac-
teristics required for near-surface disposal. In addition, Oarai

Waste Reduction Treatment Facility(OWTF), a new facility for
reducing the volume of high-level solid waste, is under test opera-

tion. OWTF 245 8I5HE
Overview of OWTF
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N R2EBENORDEH
Safety Management and Environmental Monitoring
B

KARAFMCEIKIEEELADICEBEFTIALDRIAERICAZZI T LD, BELTHIHRIEE
ERIEBERERZITO TV T, e, BRFNEERTDRH—DFEHICiHEZ THEFHIBXIFHF]
DFEE - 5@EZR>TLET,

Radiation control of nuclear facilities and environmental radiation monitoring around the site
have been carried out strictly to ensure safety of workers in the site as well as of neighboring

residents. In preparation for an accident at nuclear facilities, we are improving and strengthen-
ing our nuclear emergency response system.

RIEREGHRE=91U>/Z Environmental Radiation Monitoring

BRI DGR E BINER I dEE0(C, BlDK, . RIEY. BEMOEEZEMNICERL. ZNSICEX
NSMEEEICEEDEVDFHELTLE T,

Radiation dose rate near the boundary of the site is continuously monitored. The air, soil, water and foods
around the site are sampled and confirmed the concentration of radioactivity regularly.

EZHVUVIRAS BERE
Monitoring Post Environmental Data
Display Board

TUREVAIE .
Meteorological EZHUITh—
Observation Tower Monitoring Vehicle

TEEEERE Safety and Health Management

RFINEER T DIERICE DT, ERPREMRANEETLOEDEINEEEDT B Ao
ZOEHICHIERICBITDRE/ETE ZHHEL . ERBORENLZERCERRL CTITKIENEETT,

AR CIE, EERPRERAUICHTDIAVTSA TV IV RAEEREEDEL. BEDVRIAXVNI AT LHTERIC
HEET DR SRAIEBEIZLTLVE T,

Work at nuclear facilities must be carried out in compliance with laws and safety regulations. To this end, it
is important to promote safety and health activities and foster and maintain an organization's safety culture.
We are engaged in a variety of activities to ensure compliance with laws and safety regulations and to
ensure that our quality management system functions properly.

Z2/)\kO—-)b TBM(Y =LKy I R=Z—F129) mERIEES
Safety patrol TBM(Tool Box Meeting) Quality assurance training
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[RF BRI Preparedness for On-site Emergency Response

FEFAERTDOAD—DERICHEA T, B OSETERZERRL. FEFIBXAHOFR - EEZH>TVET,

In preparation for an accident at nuclear facilities, we are improving and strengthening our nuclear emergen-
cy response system by developing equipment and accident response organizations.

E =TI CHBGE - ERE
Scene of an accident - S| ERRERILEES
TR EERA TR (B 8. FrEmBINSS)
“ (%%H%?ﬁ%i) o “ +Fire dept.
Safety Communication Building and Police dept.
BHETE ORI EEILES -National and
(Y - B RFIKE. O TREE) Local governments,
etc.
BETHRLR <
In housi]fire brigade ATV I—
- BFNEIETE-
et 5—
S IR HEA R E ) =Y
On-site operating base for - Off-site Center

nuclear emergency response
gency o *Nuclear Emergency

Assistance and
Training Center

&%EWJ—;‘E Physical Protection (PP)

ZIREER U ZN S ORSERRICRDBM. ERIRTS. BFAUUSADFOITRAZNIET 7. HRFHR
Tld, INSOTRZEER. RANLTWVWE T, e, RREWEICHT HFEDN VRIS ICH S SEREZME
PrEss( e EZ R L. HGEmEBhREIRDOERICED TLE T, E5IC. RFIMES TRk > TLSAEMIE
DIFEE. BEBEOE~NORERUE - EFREFHHENTSESEITRAOMLZTOTVLET,

To prevent the theft of nuclear fuel materials, sabotage and trespass of nuclear facilities, these lawbreak-
ing acts are under surveillance and detected all the time. Furthermore, our Physical Protection activities
are strengthened and drill for PP has been carried out at any time to protect our nuclear fuel materials
and nuclear facilities. The Safeguards information consisting of quantity and transportation of nuclear
fuel materials has been managed by Safety Management Division, and finally the Safeguards information
is submitted to the Government and International Atomic Energy Agency.

ZERGEIIR HAEIE

PP training Access control
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&l FR 155 7

International Cooperation

KFARAMCTIE, SEXIELEDHF CRFHHZITOTVET,

We promote the international cooperation in various fields.

BHEFHAEFOODIMTRE VYA NMFHE

JMTR on-site training course for foreign young researchers and engineers

MEEERIPE TS, RFOEME - BEEEMOEbCaITEERBOFHZEET S eb(c, BARFRFECEERNZED
TEAMBTR - BREITOCTVE T, TO—RELT. i 24 FHSBAEFMAE - BiMiEZENRE LT, FRFHIAME
ROIAEZDERICERL. e, FROBHMADIBEZR S EZBNE LI FBREREIMEZRMEL TLET,
HMETIF. RFANDOERER Y IMT RICHITDRAFIA. Z2EREFCEHT 2BEBRZToILE. RAEFIADIHD -
5.:’“%1%*‘;5 1 U—5ZRAVRFIFPREREDERL. JMT Ry bSRTORFEXROEIEVEICET 2KE=Z{To
TWET,

The Department of JIMTR at Oarai has established an international
cooperative framework for strengthening the basis of nuclear technology
and promoted the personnel exchange and development between the
research reactors in foreign countries. As part of these efforts, we have
been organizing an on-site training course since 2012, targeted for foreign
young researchers and engineers. The training course is contributing to
securing and developing human resource in nuclear energy field, as well
as promoting future utilization of the rradiation testing reactors.

This course includes lectures etc. such as basic lecture of nuclear
energy, lectures of irradiation research and safety management at the
JMTR, practical trainings of nuclear and thermal design, reactor operation
using the simulator, handling of irradiated specimen at the JMTR Hot Labo-
ratory.

==

=imH APPSR EF (Field of High Temperature Gas-cooled Reactor (HTGR))

“ER#%7  Bilateral cooperation

=SV R EMFEFHHRFE /Y —  Poland : National Centre for Nuclear Research (NCBJ) d

SmAAPRERIFETEAN DR Cooperation on HTGR Deployment Plan (Experimental HTGR)
P = . . National Nuclear Lab NNL
RE : EIET WA BRTSIRER . United Kingdom ; Maiena Necler Laboratory (i)

=mA R IFFRFENDE Cooperation on HTGR development

=indAPREEICE T 2 IEHRRIR Information exchange on HTGR safety

KE: TRILF—3  USA: Department of Energy (DOE)
REARFHRABRT—F I TIL—TICE Participation in Civil Nuclear Energy R&D Working Group (CNWG)

8E : BEETHIFZAT ~ South Korea : Korea Atomic Energy Research Institute (KAERI) <@,

iR SRICRE 9 B IEER3CIR Information exchange on research progress
FE : ;BEKXKE INET / China : Tsinghua University, INET
RAMRICRA T SRR3R Information exchange on research progress

ZERF Multilateral cooperation
EE B REEAB R FHERS, OECD/INEA | | ERREREFI8ERS.1AEA

HTTREEGERDXEE. NI2050~DE10 ARSI —+> J I )V —TRUSMREI T —F> J T IL—T~DEN
Implementation of joint tests by HTTR Participation in Technical Working Groups on Gas Cooled Reactors (TWG-
Participation in Nuclear Innovation 2050 (N12050) GCR) and Small Modular Reactors (TWG-SMR)

FBAMKREFHY AT LERET+—S L Generation IV International Forum (GIF)
HBRRHAFOKRRIE. 2348 - BREY O, MERUSEFERL - NXUFIY—o0FTOIVIIMNISIN

Participation in four projects related to Very High Temperature gas-cooled Reactor System: (1) hydrogen production, (2) fuel
and fuel recycle, (3) material and (4) computational methods validation and benchmarking
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7 bV D LSHEIEERPS B (Field of Sodium-cooled Fast Reactor (SFR))

“ER3#%7] Bilateral cooperation

KE: TRILF—3  USA : Department of Energy (DOE)
RERBREFHRAERRET—F>ITIV—T(CNWG)IZENN Participation in Civil Nuclear Energy R&D Working Group (CNWG)

LE: BEFH - KBTI XRIVF—F. 7S5V BL  France : CEA, FRAMATOME

FhUD LSS RIFRFEETEIDG Cooperation on the SFR Research and Development

1LE : METERBAERTFHR LT~ France : IRSN
BEFHZL-MEHREEDHRHOA. SRIFDE CTODHRIF  cooperation in the field of fast reactor

AYITRY Y BEIFEFIEYY— / Kazakhstan : NNC P @
HYTRE Y OEERMEESEFIF U B E A 8E L 1= Collaborative researches with Kazakhstan that

simulate severe accidents

B = =

ZERBRE/  Murtilateral cooperation

BRI IFFREIEE T /I#EI. OECDINEA | | EIFRREF/IHERES.1AEA

Nuclear Innovation 2050 (N12050) [CZ1ll ERFFMTO—F I JIL—T (TWG-FR) RUBREI Y 1 &
Participation in Nuclear Innovation 2050 (NI12050) WA T avEmo—x255)b—F (TWG-NFCO)~NDE1N
Participation in Technical Working Groups on Fast Reactors (TWG-FR)

and Nuclear Fuel Cycle Options and Spent Fuel Managment (TWG-
NFCO)

FA4MREFHIAT LB I+ —5 L Generation IV International Forum (GIF)

F NUD LSEISEIFOTERE]. #4325 - BOP. B2 - Eiilt. NUY AT LS - FHEOZTOI 7 MMIE

F N LSHISRIFOREHET IS A TUT /1A RS A VigsEeEE

Participation in the four projects related to Sodium-cooled Fast Reactor System: (1) Advanced Fuel, (2) Component Design
and Balance-Of-Plant, (3) Safety and Operation, and (4) System Integration and Assessment, Leading formulation of the SFR
Safety Design Criteria (SDC) and Safety Design Guidelines (SDGs)

263 L8132 ERGRD EERNBATR [£k] Tk, SEOSEFRES. BETFOE
International cooperation on FR development PR EDRTRERFICOVTIERIIRZITL.
and human resources development SRFOZRSEE EICEHTVETD .

We exchange information on reactor operating and

[%02 Tld. BERNERHOT. SRFEREDIH DRERET> maintenance experience with foreign FR engineers
TVWET to enhance the safety of FRs.
o

We promote irradiation tests in Joyo for Fast Reactor (FR) techno- BHDA -y TEZ[ER] IS FANT.,
logical development under international cooperation. BRIFHEREEIESEFEIEEERELTVET,.

- - We support international young FR engineers on

Bihn'BasELIIA = internship programs.
L CTHER

—)

Joyo-Phenix cooperation on
the exchange of test specimens

&3] TIZWIR (ISVR)
« ISV ZAD ML EERUREIO MR T DHER
ERXIRCTIC KD ESADUAER)
- REIEERZOREIDES =TSR

* The fuel subassembly with a cladding material devel-
oped by CEA has been irradiated in Joyo (as shown EHOERIBETTEEDTGH SENEMB OV I—Iy T
. 'Il'r;u)e(-i?t)écr-irtplgﬁj;er?. _term irradiated ER fuel was con- Cooperation with international International internship
firag oY 9 FR engineers program
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MW EDIDRBVLWHEZRIELT

For the Better Coexisting with Local Communities

LR - [LEEEE)

Public Relations

N
On-site Facility Tours

E £ S EETEEES
Briefing on Annual R&D
Plan to local governments

SIS
ﬁllﬁﬁ
Site tour event

HhTEF LERFEDFIT

Newsletters for local residents

LERF—LICKDHIRRSR

Mobile classes at local schools

Mg DS
Community Relations

Kise/\FASD

Local festival

BEERRSYT47
Beach Clean-up Campaign

Wi TEEAN DS

Joining local event

FRFAICT DB EROTVELTED, Mt
DEREDTFERDDISH. EREZRZRET S
EEBIC, ARYMOINS YT« 7 BB ERIBIICITD
TLEY,

Fle. RERZESEDFEORZRMEMRICOIED
MEOERBRERDEZBNELIKFDLDL
HMPEIZEELTVET,

Good relationship with local communities and
public understanding of nuclear energy are indis-
pensable factors for implementing our R&D activi-
ties. In this regard, we actively participate in local
events as well as provide various opportunities,
such as on-site facility tours, science cafés, etc.,
for the public to learn more about our activities.

In addition, "Oarai Waku-Waku Science
Museum,"” operated by the Institute, aims at dis-
seminating a wide range of scientific and techno-
logical knowledge to the children, who will lead
the next generation.

FFEDLOLEIFE
Oarai WAKU-WAKU Science Museum

FREEZIEEE

Educational support

ERRBRBE DR

Science experiments school

AHMER

Human Resource Development

AVI—=VyT
Internship program

i ERENE AT

Radiation treatment class
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