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KL OFRFMEET L0, EOBEEMEIL LTI VXU 7 LTV BERD D EE
ZTCWAD . 2 unknown % known |2 L CWL Dy, W) Z EITDOWTRIBWN 72 &
e, EOBENRH I, ZAUTx L, BERGENEE T, KRBRE L O RS ET
U TRIRVMFFEZAT O HCHERZTRD TWS ZENMETH D, & D RN BT,
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AEFEICH L, 25 L0, KEFFFEER D 5 S U7z FeCrAl-0DS OIF N TOHEE
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(1) BAZEE & wroed ot 38k
(2) HREYERIEF BT 28 & FER ORER . IKRIVZFTREREADFE 2 7 OF
i |
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V. EBRSERENT |

EIBEJR - AR TREEOMERE & HfTicBdT 2V —F% 0 7 7L —7)
(TWGFPT) 2023 A S

BRIZERT RBIE FAk

TAEA @ TBRELOVERE & HiAficBAT 2V —F% 77 v—7" ] (TWGFPT : Technical Working
Group on Fuel Performance and Technology) (%. IAEA OFRENV B OH T 7 1 775 LD 5
JilZx LTS & XEA2ITHOHEME IS NV—TTh 5, F5JF1L. Department of Nuclear
Energy @ Nuclear Fuel Cycle and Waste Technology/Nuclear Fuel Cycle and Materials
Section 23O TV D, FRETSRIL, BIREIOMERE & BIE A O BLIR & BAFEEh M, SO K OWF
FEBAFE . BRI DRRGT - & - R HL, i HIBF oAb, BREEZRENAEAT . S EIRFEZR £ TH 5, TAEA-
TWGFPT O#%5EREZEITFAIE LT—pEIC—%, X 4 FTH L, HEHITA RS
TSR /N R R 2 OHEE 2% 17 T, 2020~2023 FEOEH O AARANRELZR 2B O
Tn5,

% 21 [\l TWGFPT &6 (2023 fE2E) 7284 A 25 H~28 HIZ IAEA A& (v 4 —) TH
S, FEREZELZE 174, EC-JRC B LV OECD/NEA 22647 —"—% 14 #HPFE 3
A DFF 22 £1TNMZ T IAEA FHREANBIMB L OA T4 o THIMLE, @& NERIC
BN,

LT, 2B0OMEELRFNT 5,

1. AEB X OEBEHEIC R T 22N BT 2 IE BRI
REE, FE, AR, X — TAHIVT Fxa, KAV, T4 TR 7T 0K,
nyy, AVz—Fr AL A, TN, TAEBLCTF U BLXOTFZOEENEZEN
5. A EOZRENC BT 2R R FEBI T O BUIR I OW THE R b - 72,
OECD/NEA O#kEHR#E D[R 7 1y = 7 + : FIDES, QUENCH-ATF, CIP % X Ot SCIP
L OTEBRRPLOEN ST, Fio, BREIBEEHOMKMN 7'm 77 LB L OEETr Y= 7 b~
? JRC B —/V A )L—TDSNNRI S WE Sz,

2. TAEA EFEHFEINFIE FMFR 3 X O TopFuel2022 O#EZE

P REI B DX F v — 7 fATIZB T % TAEA [EERILFENFZE FMFR @ Fuels and
Materials for Fast Reactors (& : ##H) OB ZHREZLHH Lz, SIEREIC L D
FR 7 — 2 O LTI R CRET L TR Y . MRS ORI L AR — F o 245> T
WDIRIM T D, 2023 45 AICHEFDO N7 7 h&HEET D720 Ok 6% IAEA A5
THET S,

2022 & 9 HITKRE ) — 2w T A F W THRME S N KFRENZBE T 2 ERR S
TopFuel2022 (ANS g, TAEA ftidtfi) DK% Jinzhao Zhang (~/LF —Tractebel
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ENGIE) 2B L7z, 112 WO XBEE V. 200 AL ERSM LT, 7oy —FT 4 TR
12 ANS @ HP TAFWHETH D, 2023 £ 7 HICHEEZC T WRFPM2023 2B S
Do

. SMR #RAHBAFE DARL

IAEA #5225, SMR HEAEHZBIE L7258 & LT, #rLv TIAEA FEELFEFE
Standardization of sub-sized specimens for PIE and advanced characterization for SMR
and advanced Reactor applications O . EIF ZFHHET Th 5 Z &, FREZRBREITICEST
% TECDOC ¥ L U@l 7 A7 R T AEHZ B2 TECDOC ¥ fih Th o Z L7 &
DRI S iz, F72. 2022 4F 9 H @ The back end of the fuel cycle considerations for small
modular reactors & BT HEAMTREDOREK, WA Y T o D722 ERie 2B e a2
SMR HREHZ DWW Tidigs, Brm, V3o 7 b, WWRSICERS L &S, Znbon
— R~ v 7 E2RET 5 720 O FHE TAEA [EFEIL[EFZE Challenges, Gaps and Opportunities
for Managing Spent Fuel from Small Modular Reactors % /. EIFHTH Y . SINE %54
HThD, ok, 2D OBED—HILBAT O ERRILFENFSE Spent Fuel Characterization
(T13018) IZBWTHEEICZER D > T D,

OECD/NEA ® Michelle Bales I%., NEA (2517 % SMR #EEIROIEEN & LT, SMR ©
BSOS A & U F & ®7- Small Modular Reactor Dashboard # #3719 % & & 412,
Rk 2Zi B4 CSNI @ FIZRE vz SMR 2T % 5 ZEEIS S EGSMR OfF
R 2 F I L7,

B L L TARSEICE LTk MIT @ Koroush Shirvan ##%(%. Deployment of
Accident Tolerant Fuels in Small Modular Reactors & BT 258H DT T, &MY 7 v %
FWT BRI EL O 2 X R 3@ 2 & SMR CTIIBREFE A Em < b 2 &, T
Mt PERRE 23 KHALIERR] Coping time DIERRC/KFHEFEAEDIHNT KT T NRIT N S W DEREHE
FEOM EIZIZRBEmNZ LR EICE R L,

TS LEEENS ., K& OEIZEIT S SMR FBAELO BHFRI ORI S 4z,

- IEARRE AT PHWR OBREHZ BT 2 R0

HFHL EE, hE, TR TF ] b—v =T R EMEAREKE (PHWR, CANDU
F) AT LEOEBRIX, REEITEN > THATEAZMMEL., PHWR BB OB & F
R ZEIZOWTIERILE T 5 2 L 21EH & LT 5, Jeffery Armstrong (7714 CNL)IZ,
ARIOFFIEAOME L LT, 2023 4 6 HIZ Performance Improvement of Pressurized
Heavy Water Reactor Fuel Bundles and Assemblies (ZBd3 % 7<% (Consultancy
Meeting) ZBAfiEd 2% Z & BREHBFRSEH OFHAE IOV TiZ PHWR Tid (BEHF 0REAL
D T=8) B A 7 NV OER BTN DO SFT ORI oA L 1X 7 +—~ v b &
BNCT 52 LD 2 OBRES N,
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5. LR ATF OBIFIZBET 24k

Jinzhao Zhang (~/L' % —Tractebel ENGIE) 23Stk ATF B89 % TAEA EES
3L A WF 9% Testing, Modelling and Simulation of Accident Tolerant and Advanced
Technology Fuels (ATF TS) (2021-2024) k% #iH L 7=, ATF-TS TiX, QUENCH (KIT) .
DEGREE (EH4#f) 3L CODEX (/> 47V —MT-EK) ZF|H L7z ATF #7785 ONEGE
B, N oOTF =2 2R LT~y F~— 2 fitr, LOCA R MM TFIE ORI, B LW
ATF #7858 OMMHET — 2 X— 20z T\ 5, i 5 o TECDOC 2% & &
LEMETH %,

TAEA %% J5 @ Laura McManniman 2% 2022 4 6 HICBE I N =HiF& 6
“Opportunities and Challenges in the Back End of the Fuel Cycle for Enhanced- ATF”
Dk R a2 FRNTHRE L TBWIEREIZ X > THE Lz, 5%, EOWHE Y 7 > O A=< Cr
® ATF $FBE ORI, Wik - BTl 0B ME . FHALERIC IS 1T 2 AW TR
T AEL TR 72 IR E KT T AREE R S 5 & S, 2T b OGO EEZ Iz T 5

72T 2024 IV — 7 2a v TRBET 52 2 L 2 BET L TV D,

6. PREMIIE S BIFHA OIRL & A 14 D BERH
IAEA F#//R® An Na 230G AR ORREHEBEFIFRA ORI EZTHH Lz, 4% OFEDE
DFIZOWTERE Tilham LRGSR, REHEIRIZBEI T 25 E 0 OB IFEIC—E, Dl &
b 2T O T L, BREHEIRAEE GRS 72 0 OmERAERIS) 1345% b L T
< 2 E2016~2020 4O BREHIIRICEE 35 TECDOC 2 #E T 2 Z 2 M+ 5 2 &
7 ENHER I,

7. IAEA ® NFCIS 7 —4#"—2 LI ab—v g Y —LORMHIHNT
IAEA F5% )5 Kailash Agarwal 2888 A 7 )Via% T — # ~<— A2 NFCFDB <51
IV ab—a U AT L NFCSS i & 5l 2 B 7 A 27 5 NFCIS %4
LT, Fo, BFHEL TOSBREN A 27 UHiak O B R 70 E 2R 2 i i-orei 2 3t
HIT DD #Hile7e U —x 77— TWG-FCF: Technical Working Group on Nuclear
Fuel Cycle Facilities’ Operation 23X [E SAL7z & DHEDRH -7,

8. IAEA [ZH1F 22BN BT 5 2022 4F 4 A ~2023 4= 4 A OIEE ORI

TIAEA F5% 5@ Anzhelika Khaperskaia 7 2022 4F 4 H ~2023 4F 4 H O#fIZB T 58
PRELBE OTFERIR L 2 S L 7=, 2022 4 TWGFPT &4 OB, TopFuel 2022, QUENCH
UV —7vavy7, NuMAT2022 7 CEBEE#O LM, HH 3%, OECD/NEA EMFE 26~
DN, BB TZICET 2 e 7 —= 7 #HM OB, FMFR & LU0 ATF-TS © 2 {FD[H
ERALFIBFZE CRP O FE DML, LU Ofdfiad TM B8 L UFEMEEG CM 2 U E— FdH W0

mE=RGLYVE— MO (N7 v F) THMfELT,
TM on the Life Management and Modernization of Fuel Fabrication and Fuel

Reprocessing Facilities, 22-25 August 2022.
20



TM and CMs on the Life Management and Modernization of Fuel Fabrication
and Fuel Reprocessing Facilities.

TM on the Structural Behaviour of Fuel Assemblies in Water Cooled Reactors,
24-27 October 2022.

CM to develop a TECDOC on U-Pu Oxide Fuel Design, Operations &
Management, 27-29 June 2022.

3 CMs to develop a revised document of Status and Trends of Nuclear Fuel
Technology for Fast Reactors (IAEA Nuclear Energy Series No NF-T-4.1 2011).
CM to draft the TAEA Technical Document on Assessment of Post Irradiation
examination techniques for Advanced Reactor Fuel and Materials, 7-9 November
2022.

CM to develop a Nuclear Energy Series Guide on Fuel Reliability and
Performance in Water Cooled Reactors, 7-10 June 2022.

CM on the Challenges and Opportunities in Reprocessed Uranium Fuels:
Fabrication and Performance Assessment, 29 November-01 December 2022.
CMs to develop E-learning Modules on Nuclear Fuel Engineering, Fabrication
and Behaviour Fabrication and Behaviour.

CM to develop a draft JAEA Technical Document on the Technical Challenges
and Advances in Fuel Fabrication Technology for Water Reactors, 25-26 July
2022.

CM to draft the Nuclear Energy Series Publication “Review of Fuel Failures in

Water Cooled Reactors 2016-2020”, 25-27 January 2023.

2023 FEDOEIEA TM, GG CM B L UOSHED EFRSHEOFEIZR D & BV,
TM on Advances in Nuclear Fuel Fabrication Technologies for Power Reactors,
26-28 June 2023.
TM for Coordinators of the Nuclear Fuel Cycle Facilities Information System to
discuss Operating Experience of Nuclear Fuel Cycle Facilities, 22-25 August
2023.
TM on Safety Considerations in the Use of Advanced Technologies at Nuclear
Fuel Cycle Facilities, 2-6 October 2023.
TM on Consideration of Human Factors in Safety of Nuclear Fuel Cycle Facilities,
7-11 November 2023.

+  CM on the Performance Improvement of Pressurized Heavy Water Reactor Fuel
Bundles and Assemblies, 12-14 June 2023.

+  CM to discuss a New Coordinated Research Project on Fuel Modelling Exercises
for High Temperature Gas Cooled Reactors, Including Small and Modular
Reactors, 19-21 June 2023.
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CM to discuss the First Draft of an IAEA Technical Document on Challenges and
Opportunities in Reprocessed Uranium Fuels, 12-14 September 2023.

CM to develop Modules on Gen IV Nuclear Fuel Cycles for the IAEA Nuclear
Fuel Cycle Simulation System, 13-15 September 2022.

CM to start drafting the IAEA Nuclear Energy Series Publication “Review of
Fuel Failures in Water Cooled Reactors 2016-2020, 06-08 November 2022.

CM to start drafting the IAEA TECDOC on “Advances in Nuclear Fuel
Fabrication Technologies for Power Reactors”, dates TBD.

2023 Water Reactor Fuel Performance Meeting, China, 17-21 July 2023.
Thorium Energy for the World 2023, Switzerland (Geneva), 12-16 September
2022.

59th Annual Meeting on Hot Laboratories and Remote Handling (HOTLAB
2023), USA (Knoxville), 9-13 October 2023.

28th International QUENCH Workshop, Germany (Karlsruhe), 5-7 December
2023.

9. IAEA (28U SREHIBI T % 2024~2025 4FO &t
IAEA 7% /J5® Anzhelika Khaperskaia 73K D 7 = — X (2024~2025 4£) OILENFHE D
FHEREE LT TEZHP LT,

B dLFEFE 7' m > = 7 ~ CRP:
The Standardization of Subsize Specimens for Post Irradiation Examination and
Advanced Characterization of Fuel and Structural Materials for Small Modular
Reactor and Advanced Reactor Applications (2024-2029)
Fuel Modelling Exercises for HTGR (FUMEX-IV)

Hifr=a TM b L OGEMa4 CM:
TM to start developing a technical document on design, manufacturing,
irradiation, and PIE opportunities to improve PHWR fuel bundles/assemblies,
2024.
TM on technical review of ATF technologies progress on design, manufacturing,
experimentation, irradiation, case studies for industrialization, safety
evaluation, and prospects 2025 (after closure of ATF-TS), and CM in 2024,
extended TM like a conference. (Interested countries may host this meeting).

+  TM on revised fuel failure criteria for accidental conditions (RIA/ for advance
water reactor fuel application, potentially 2025 after CM in 2024.
+ TM on development and use of BEPU (Best Estimate plus uncertainty methods)

for fuel design and operation, potentially 2025 after CM in 2024.

FROFERFIIH LT N ZBINT 5 2 &% TWGFPT ZE8) b 0 & L,
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TM on spent fuel management (spent fuel and cladding behavior and modelling
during transportation, interim storage, dry storage, including characterization),
jointly TWGFPT and TWGNFCO with NSNW, 2025, with CM in 2024.

TM on high burnup issues, jointly with NSNI.

Workshop or TM on quantification of the experimental assessment of the safety
benefits of ATF, 2024.

Workshop in 2024 or 2025 on LWR SMR fuel behaviour simulation (to compare
results of SMR fuel behaviour simulation, common analysis, benchmark).

MSR fuel session in next TWGFPT meeting.

To develop the economical evaluation for SMR non-electrical application (for
Planning and Economical Studies Section) (as a recommendation for other IAEA

Division).

10. RIEIOTFE, it
WIENE 2024 /- 4 A 16 H~19 HIZ IAEA AEIC CTHMET 5, 2023 4F 9 A EHIZ R (2024
HF~2027 ) OXEEBZHERTH, ZMTESICIE, RESETHEHRTXIEZ Ry 7 R
ERETDHZENHERE SRS,
PLE
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V. EBRH=1—X |

Study with COVID-19 for 3 years

12/05/2023

Tokyo City University

Fourth-year undergraduate student: Jialin Sun
Supervisor: Prof. Dr. Isamu Sato

During my high school years, I decided to study abroad. I believed that studying abroad
was important for personal growth and development, especially for someone interested in
studying science and technology. Japan seemed like a great choice as it is an industrialized
country and offers advanced technological education. Additionally, as a fellow East Asian
country, Japan shares some cultural similarities with China, which made it easier for me to
adapt to the new environment. Prior to entering university, [ had about six months of Japanese
language study in China. After arriving in Japan, I spent more than a year studying at a
Japanese language school to further improve my language skills and prepare for university
entrance exams. Eventually, I enrolled in the Nuclear Safety Department at Tokyo City

University.

Start to study about nuclear:

For me, nuclear energy was an entirely new field of study. With a focus on my almost 10
years of experience studying electricity. In particular, Japan has many advanced technologies
in the area of power distribution networks. To learn these technologies, I decided to study in
Japan, focusing on areas such as power flow analysis and angle stability. After obtaining the
necessary qualifications, I also worked part-time in some design office in China.

After deciding to study abroad in Japan, I shifted my focus from electricity to nuclear energy,
an area | had not previously studied in detail before entering university. However, I did have
some basic knowledge about nuclear energy from an electricity perspective. For example,
nuclear power generation uses synchronous generators, just like conventional thermal power
generation, which means that nuclear power can also provide rotational inertia to the power
grid without producing too many high-order harmonics. Additionally, because nuclear power
plants can operate for over 8,000 hours, even if their installed capacity is not particularly high
compared to other power sources, they can still generate a significant amount of electricity.

On the other hand, as the proportion of nuclear power in the power system increases, there
may be difficulties in absorbing the excess power generated at night, as most nuclear power
plants do not participate in daytime output power adjustment. Furthermore, as the proportion

of wind power increases, this phenomenon may become more pronounced. Therefore, I
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believe that although nuclear energy is a high-quality power source, its proportion in the
power system is limited. Without large-scale modification of the existing power grid, the
installed capacity of nuclear energy can be increased to about 30%. Currently, the proportion
of nuclear energy in most countries has not reached 30%, so there is still a lot of space for
development. In addition, with the construction of energy storage facilities and flexible power
sources such as GTCC, the proportion of nuclear energy in the power system can be further
increased. For the power system, nuclear power generation is almost unaffected by fuel
supply and climate change, and is a stable and inexpensive way of power generation. The
introduction of nuclear energy is beneficial to stabilize electricity prices, and stable and
inexpensive electricity supply is essential for social development. For example, it is
important for carbon neutrality and SDGs. Therefore, I was interested in studying nuclear
energy-related courses before entering university.

During the university entrance exam, I learned that it was possible to study nuclear energy
at Tokyo City University. I believed that as a comprehensive discipline, nuclear energy would
offer a wide range of knowledge, making it a great opportunity for me to learn. In April 2020,
I enrolled in Tokyo City University and started to study undergraduate courses in the field of
nuclear safety.

Study with COVID-19:

Due to the impact of the COVID-19 pandemic, I had to switch to online learning in China

after I received my admission to Tokyo City University in 2020, even though I had already
obtained a visa for Japan. From 2020 to 2022, I completed most of my credits through online
education. While online education saves time on commuting and allows for immediate
review and organization of materials after class, it also creates challenges for communication
and group discussions with professors and classmates.
In April of 2023, with the easing of the COVID-19 situation, I finally came to Japan to
complete the last year of my undergraduate studies. My research focuses on the material
aspect of nuclear fuel in my graduation thesis. The material used in nuclear reactors has a
significant impact on their safety. By using improved nuclear fuel, the inherent safety of
reactors can be enhanced.

In my junior and senior years of undergraduate studies, I participated in the safety design
of fuel rods for fast neutron reactors. This design used fuel with a lower melting point than
ordinary nuclear fuel, which can melt first in the event of cooling failure, thereby
spontaneously reducing the nuclear reaction rate inside the reactor and achieving a safe
shutdown without human intervention. To conduct experiments, we used SnBi alloy to
simulate the nuclear fuel. During the experiment, I proposed using a direct current power
supply to heat the simulated material by taking advantage of its resistance. The image below

shows the preparation of the simulation sample using a glove box. The glove box is a box
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filled with inert gas that can be used to prepare the alloy in an environment with almost no

oxygen. Careful handling is necessary to prevent air from entering the box due to its inert gas

atmosphere. This was my first time learning how to use a glove box.

e T —— ——

a_uc s

Figl : Use Glove Box to make SnBi alloy.

Tokyo City University and Waseda University have a collaboration in their master's
education. In the master's program, I will have the opportunity to study courses from both
universities simultaneously. I believe that being able to receive education from two
universities at the same time is a rare opportunity in the master's program. Therefore, I have
decided to take the master's examination and expect to enter the joint nuclear energy program
of Tokyo City University and Waseda University in April 2024.

In summary:

After the 2011 earthquake in Japan, the development of nuclear energy worldwide came to
a noticeable halt. Few new nuclear power units were put into operation after 2011, while
many old facilities were closed down. Countries such as Germany have also proposed
policies to replace nuclear energy with renewable energy sources [1]. Most countries in the
world have set goals for carbon neutrality, with most countries expecting to achieve net-zero
CO» emissions across society by 2040-2060. In almost all industrial countries, the electricity
industry is the largest source of CO> emissions. In order to achieve carbon neutrality, carbon
emissions from electricity production must be reduced. This provides new opportunities for
the development of nuclear energy, but on the other hand, unlike other power sources, nuclear
power facilities take around 10 years from planning to operation. Therefore, from this
perspective, the short-term development of the global nuclear energy industry remains
uncertain.

However, although nuclear power is an excellent source of electricity for the power system,

it is not irreplaceable. With the decrease in the cost of wind and solar power and energy
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storage, as well as the development of virtual synchronous generator technology, using
renewable energy sources combined with energy storage systems to provide basic load for
the power system has become possible. In addition, the development of high-efficiency
GTCC and carbon capture and storage technology CCS has enabled thermal power
generation to move towards low-carbon emissions. Some countries have also shifted their

goals for nuclear power development.

Therefore, nuclear technology needs further development in terms of safety, environmental
friendliness, economy, adaptability to the power system, and a series of other issues that need
to be addressed. Whether in imagination (such as science fiction) or in reality, nuclear power
seems to have a special charm. As a student in a nuclear-related major, I believe that it is my
responsibility to allow this charming energy source to have greater development and better

serve society.

References :
[1] https://www.bbc.com/japanese/features-and-analysis-65296028 [ N1 7 A3 i Ji
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