@ JAEA-Review
7 2019-012

DOI:10.11484/jaea-review-2019-012

JMTRR U BEEEE = ZA U REBRA VU1 MHE
(2018 F£E)

On-site Training using JMTR and Related Facilities in FY2018

IO =+ REF EF KEFICE B aHE
XHEE HF LE 1 E

Shohei EGUCHI, Hiroko NAKANO, Noriaki OHTSUKA, Kaori NISHIKATA
Hiroshi NAGATA, Hiroshi IDE and Tsuyoshi KUSUNOKI

=IEAE - FTRYPA ST R ERFT

KR ZERT

RIERMRARE L5 —

MR SR KA ER

Department of JMTR

Waste Management and Decommissioning Technology Development Center

Oarai Research and Development Institute
Sector of Fast Reactor and Advanced Reactor Research and Development

October 2019

Japan Atomic Energy Agency | BARRT DTS




AU AN — MIESZHFZERTEEN B AR T e RS N E N RIT T 2 RS H T,
ARUAR— FDOAFWNEEHERRIZET 2 BMWAbEE, Fiid CZBfnEbE T X0,
. RALAR— hOEIEHARR I IEBH R E R — A ~X— (https'/www.jaea.go.jp)
FOREINTVET,

FENZAFZERHTEIE N B AT I FEBa S psAE AT Zesi s al SR R B AP ZE pk S s B
T 319-1195 ZKIkIRBRETAR RVEAS K7 H 5 2 T4
ek 029-282-6387, Fax 029-282-5920, E-mail:ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency.

Inquiries about availability and/or copyright of this report should be addressed to
Institutional Repository Section,

Intellectual Resources Management and R&D Collaboration Department,

Japan Atomic Energy Agency.

2-4 Shirakata, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan

Tel +81-29-282-6387, Fax +81-29-282-5920, E-mail:ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2019




JAEA-Review 2019-012

JMTR Jz OVBHE Jiti 5 -1 F U 7= SE R A5 A MHE
(2018 A J%)

FA T F WG Skt it - RAR SR B P VR
SRS PR  4— BB

TLH AR, iy S REE i, W7 AR, KA 5, HF RS R

(2019 47 H 5 HFH)

MR Cid, BEMAIRFFOBEAZRHL TWD T U7 REEZIICO L LTS D JFLF
TN E R R Ok D RS FI LK, X NS E N DJEF- 1 A DB Al M O 2 B B9 &L,
WAL D TFIFIEE - H 75 2 %512, IMTR (Japan Materials Testing Reactor) 2¢O AJF 4T HAR fifi 5%
G LT R O FEBWHE 2 E L T D, AR OHHMEIL, MEREIZH | Eiex, ESZAFJEH
FIENFHEHIF RSO A AR -7 U7 H D ES A AR FE LA AT T 1T
BARSHL, 7T HUIRD 6 D2ENS 11 4 OFFFAFTEE - BAfrE 233N, 2018 42 7 A 31 H2 D
8 H 7 HETOMIMTHEMLT,

AEIOWHE TIE, R =X —  RURGEBR, R IR ORI, 7P iR D& 2 P
IZBET 2R AITOEEBIC, T2 —FE VIR O I L IMTR Z Ok B F2a11-72,
AEEIL, 2018 A IZFERELI-HHEIZ DWW TEED LD THD,

ARWHE L, ENTHFFEER 15 AR AR B O B AR 7 U7 HAEY A = A E XL
Y AT AT T2 NNTERIRE L, BHARJR T IR SEBA S D i L 7=b D TH D,
KRUEWFZERT © T311-1393 R IR B R BRAR R VERT 5 FHET 4002



JAEA-Review 2019-012

On-site Training using JMTR and Related Facilities in FY2018

Shohei EGUCHI, Hiroko NAKANO, Noriaki OHTSUKA, Kaori NISHIKATA, Hiroshi NAGATA,
Hiroshi IDE and Tsuyoshi KUSUNOKI

Department of IMTR, Waste Management and Decommissioning Technology Development Center,
Oarai Research and Development Institute,
Sector of Fast Reactor and Advanced Reactor Research and Development,
Japan Atomic Energy Agency

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received July 5, 2019)

A practical training course using the JMTR (Japan Materials Testing Reactor) and other
research infrastructures was held from July 31% to August 7" in 2018 for Asian young researchers
and engineers. This course was adopted as Japan-Asia Youth Exchange Program in Science
(SAKURA Exchange Program in Science) which is the project of the Japan Science and Technology
Agency, and this course aims to enlarge the number of high-level nuclear researchers/engineers in
Asian countries which are planning to introduce a nuclear power plant, and to promote the use of
facilities in future. In this year, 11 young researchers and engineers joined the course from 6
countries.

This course consists of lectures, which are related to irradiation test research, safety
management of nuclear reactors, nuclear characteristics of the nuclear reactors, etc., practical
training such as practice of research reactor operation using simulator and technical tour of nuclear

facilities on nuclear energy. The content of this course in FY2018 is reported in this paper.

Keywords : On-site Training, JIMTR, Nuclear Energy, Irradiation Test, Safety Management,

Nuclear Characteristics

This course was adopted as Japan-Asia Youth Exchange Program in Science (SAKURA Exchange

Program in Science) which is the project of the Japan Science and Technology Agency.
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#£ 7 BB OGHE T ORFZE ©

Status Country Facility Name Type Thergil\;/’)ower
Argentina CAREM 25 PWR 100
France JULES HOROWITZ | Tank in Pool 100
France RES PWR 100
Under .
Construction Jordan JRTR Tank in Pool 5
Russian Federation | MBIR Fast 150
Russian Federation | IRV-2M Pool 4
Russian Federation | PIK Tank 100
Argentina RA-10 Pool 30
Belgium MYRRHA Fast 85
Brazil RMB Pool 30
Planned | Korea KJRR Pool 15
Ukraine Multipurpose RR Pool 20
USA HT3R He Cooled 25
Viet Nam Multipurpose RR Pool 15
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Reactor type
Thermal power
Fuel

Neutron flux

- Thermal

- Fast (E>1MeV) : 4X 1018/m¥/s
Cooling water temperature

JAEA-Review 2019-012

: Light water moderated and cooled tank-type First criticality : March 1968
1 S0MW Temporary stopped : August 2006
: ETR-type. low-enriched uranium :

14X 10%/m¥/s

: about 50°C

~ - Iradiation test reactor with high neutron flux
- Connection of reactor with hot laboratory for irradiation test
and post-irradiation examination (PIE) of fuels and materials

3 JMTR O Y

SOOI AN

THE{
(A A AT
ElnEnEd
] i
S|

I1l] Fuel element Control rod with fuel follower
I:l Beryllium reflector element D Aluminum reflector element

Beryllium frame [ESBB Gamma ray shield plate

4 JMTR O LECE 5] 2
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Main cooling bldg. Reactor bldg.
i
&
Containment AUX. water

Yeskel cooling system

Reactor aux.
bldg.

—

faa

T 1
Control room

\ \ Na pump

ue!

FHM EX. vessel

exchaugerl §] Aux. oolmg system R e IIl
S b K 1 0
3 AlC =L 010N ! il
= s (<

pe
'.
CT S
zml |HNIN o Lo
jo— i
L

="
= - i N sy ' I"I
DIG

Concrete shielding
cooling system

| 2ndNa dump

X5 TEG) O >

- Establishment of HTGR technology
- Accumulation of long-term operation data
- Demonstration of inherent safety feature

v . Establishment of heat utilization technology
- Demonstration of hvdrogen production system

Specification of HTTR
- Thermal power 1 3OMW
- Fuel : Low enriched U0,

- Fuel element type  : Prismatic block /
Coated fuel particle

- Core material : Graphite
SiC ) = - Coolant : Helium Gas
_ _ | - Inlet temperature  : 395°C
Low densiy ™ ~ A : - Outlet temperature  : 950°C(Max.)

Coated fuel particle

6 HTTR O Y
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Steel cells
Operation area
Lead cells

Ol Wl Tl el Tl Rl W feaf WM
s LT LE s |Ls L L

Service area

T

TASCC test of
LWR core internals

Life time extension of LWR

Power ramping test

of LWR fuels

Burn up extension

M

7 JMTR HL Oy ML o 2

Temperature control

+ Saturation temperature

- Automatic constant temperature
- High temperature

Environmental control

- Water chemistry, load

Special instrumentation

- Displacement, crack propagation

- Re-instrumentation (temperature, pressure)

Power ramping

- Fuel power control by He gas

Neutron control

* Spectrum adjustment
- Pulse irradiation

Re-irradiation

+ Assembling in hot cell

8 JMTR O FREHeffr
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High accuracy

temperature control

Research of radiation damage

High temperature
irradiation

Development of HITR

Development of fusion reactor
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Proced f re-inst tati B
FP gas pressure gage is installed at the edge rocecure o1 re-tistrumentation

of fuel rod sealing plug after puncture. _

Fuel Pellet Clad Spring Sealing plug

[T,

Brazing or
welding

e
i . FP gas . .
! Puncture device pressure gauge  Installation device |
i :
L

TEPEEFR A AN ) [3

Fuel rod

(=)
N

Power of arc

Puncture device

installation

BOCA capsule

9 RS FIRE~DEGE G K O FP 0 A 3O FHAEEL i

‘ Thermal performance in boiling water capsule

I l l ] OSF-1 coolant Heat removal to

heat exchanger
located out of reactor

Outer tube of BOCA

Pressurized water

Nucleate boiling heat transfer
(BOCA coolant)

Condensing heat transfer

Forced convection
heat transfer

1 x 106 m’/s for
radiolysis gas removal

He-3 gas screen
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