[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

gobobooboboogogd

Title(English) Development of the dynamic nuclear fuel cycle simulator originated on
the back-end process and scenario study on the nuclear power
generation for the second half of the 21st century

oo@a) oood
Author(English) Tomohiro Okamura
oo@a) O0:00@0),
oOooooo:0oo0ooa,
O000:00118250,
000 00:20220 30 260,
ooooo:0o0o0a,
OO00:00 00,00 00,00 00,00 00,00 O

Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1182501,

Conferred date:2022/3/26,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(FHRR )

Doctoral Program

i 3L B

THESIS SUMMARY

% c II— X %ﬁ/ﬁ\ﬁii 7% Eﬁgﬁj @%\Eﬁ . Tﬁj: ( I? )
Depertment of, Graduate major in JE%*Z I'_%L' a— A Academic Degree Requested Doctor of

=z . EEHE (1) -

SRR W if A OB - Ay =
Student” s Name Academic Supervisor(main)

REHEA (E) -

Academic Supervisor(sub)

S (13 2000 FFREE)

Thesis Summary (approx.2000 Japanese Characters )

AL Ny 72y RERAE LIEBEY A 70y 2 2 L—2 — 0% & 21 it i hEEL TV 4o
W52 (Development of the dynamic nuclear fuel cycle simulator originated on the back—end process and
scenario study on the nuclear power generation for the second half of the 21st century)] SHEL. 5 &
ICR VRSN TW D, AT, Ny 722 R ak AD~ AT o A &R, BREY A 2 v o7
By hEVRPBNY 7T RETEET MU LTEHEGHREREY A 7 Vv L 2 L= —DRFE AT, 21
R PIHE SNDRTIIHE LTV O EIT o7,
W1E S ClE. Ny RO ANRT U RTHEE B 2 DA 7»0).:%‘*14:&**@‘*4#4’ Va4
Sal—yaIOoWTER L, BB A 70 a b —32 g VI FAREEICES TEL L2 2WE O
WAL (FANT UR) BT HZ2ETHY . ZOFET THNFE] & TENFE CafEshd, KRETIE
ENENOFEORESLCHE, BFEOI— RIZOWTE LD ET, Ny 720 RO AT U A% REKICTTEE
REFEOEBB A 7 Ve I a2 L—F —ORBOEBEME R Lz, £72. TOEBREIY A 71 Ia1—4
—BRT HICY T o THE L R D EAMREIC OV T H B LT,
052 T TREY A 2 VORERIUENR Ny 7 20 R a B ADY ANT AT H 2 2848 CTik, #FEE2 RN
TREREN A 7 NCTFAET 2 24%72 /37 A — 2 —BUIC Ry 7 20 R B R AD~V ANT L ATHET 200
’\ET%E??/af;o EARAYIZIZ, ORIGEN & COMSOL Multiphysics Z FHUNT, BRBERE. MRfFEEE. FHALEE, i7t7;<||{t
M5 ORREE, RHRF-ED/RT A —Z =350 @& LoV YRR IR O 0 BVRR I, L0 TRIART IS f
T 5 % A B 573)&: Lz, F7o. MERLAN R AT D2 T2DICAN L 2D/ T A —5— @fﬂ/\ﬂ‘h’)b\f%
AL, ZTORFHZI LT, BREI A7 v 32— /7&9%75'@’9"65%\—3@ U ARERST — X DBLEITY
R BRHIE AR S LT,
% 3 B INMB4. 0 : HEAHIREIREIY 1 7 L X 2 Lb—F —DB%E) TR, ABFJE TR L7oBREY 1 7 1o 3
2 L —& —NMB4. 0 (Nuclear Material Balance analysis code version 4.0) DETF /L EFDRF~v—7 DO
RaF L wiz, NMB4. 0 ILFHRICBESE U7 RBESH A 1% OEM (Okamura explicit method) ZFEIE L 722 & T, Ek
A= RIZHANTAy 7 2 RO VT U A RITHERE AR S 7z, OBM (3RO 2 & TR BER RIS 5\ CRiE
Tholeftia A NSO ERMNIE Uz A B Y A LAT v T a2 25 2 & TR Lz, NMB4. 0 DRV F~
— 7 IIHFE L BN FIEOW G TEMML, NMB4. 0 1B F = — RERSEOHE/REGOND Z L3RSz,
wwﬁ@%%mib\EE@&%%%%&»yi;v—yay@g%yx?Amﬁﬁmﬁﬁbto
4 58 T21 e o) 7RIS U A O8] ik, NMB4. 0 2 VT 21 filbfd ik 2o b 22 fifdaiiic s i 5

%%&E%ﬁ% T U ACOWTRNT 24T o 7o, FRICARFFE T, & LV B PEBEZEY) OIS OBLRIC H AR
ERWTI T YA &0 Lic, KETRLIZYT U AT, mmikiﬁﬁﬁé%mbfméﬂkﬁﬁﬂﬁi%ﬂ
%EbémVANW%ﬁﬁﬁ%ﬁiﬁéAﬁféfAkﬁﬁ@ Iﬁi%/f)ﬁijlﬁﬁ%#ﬂ%ﬂﬂﬁi

75> TTJE?UJ%% BRI ZHERF T2 TRk U A Thod, ZOMRFHT LY | fEROJRFTI3EES TV

7, %’Eﬁﬁ@&f’ﬁ@%)\ U B OF A B0 G A E E’Ei’] fﬁﬂ“éﬂto FRlT, BREL
FA L MA S WT@EZVH@HE¢7%/\1£0)%MH’Jiﬁﬁ?‘ﬁ% BAHHOTEDIITEETH DL Z ERFINT, 2
LB OFERIT, %ODﬁ%)‘JEZ%%DEﬁnF‘%%ﬁﬂ%%EE’J G | ﬁ)ﬂTﬁEtﬁ%ﬁ%H’ﬂ?—& LTRSS
naZEnMEENS,
FoHE Sl TiE, FETHELONIRREZRIE L, KX ofmaili e, £/, AFROLSEZDOREAIZ OV
TbhbE LD,

% - WU B, FIC 2000 528 5630 300 §E 4 1 BT DT 500, b L<IE33C800 554 1 i LT 2E vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R ASCE R H LRI —FURTMN (T2R2) IS TAU A — Ry MARSNET O T, AR ATRERFFHO N TIERRL TTZEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(FHRR )

Doctoral Program

m X B E

THESIS SUMMARY

% c II— X %ﬁ/ﬁ\ﬁii % Eﬁgﬁj @%\Eﬁ . Tﬁj: ( I? )
Depertment of, Graduate major in JE%*Z I'_%L' a— A Academic Degree Requested Doctor of

=z . EEHE (1) -

SRR W if A OB - mE e
Student” s Name Academic Supervisor(main)

REHEA (E) -

Academic Supervisor(sub)

S (JE3C 300 FEFRFE)
Thesis Summary (approx.300 English Words )

The quantitative analysis and prediction of the envisioned nuclear utilization scenarios in the future
are required for the establishment of an advanced nuclear energy system. On the other hand, there is an
issue that the computational system for the analyzing future scenarios of the nuclear fuel cycle in an
integrated manner has not been established. In this study, an integrated nuclear fuel cycle simulator
NMB4. 0 (Nuclear Material Balance analysis code version 4.0), which models the nuclear fuel cycle from
the front to the back—end, had been developed. In addition, the nuclear energy utilization scenarios and
the specific technical options for the second half of the 21st century were quantitatively clarified by
using NMB4.0

The most significant feature of NMB4.0 is the implementation of a originally developed burnup calculation
method OEM(Okamura explicit method), resulting in faster calculations and expanded scenario analysis
capabilities compared to existing codes. OEM was developed as an effective method for nuclear fuel cycle
scenario analysis codes such as NMB4.0 because it can solve burnup calculations involving short-lived
nuclides at a computational cost equivalent to the Eulerian method.

In the scenario study on the nuclear energy power generation for the second half of the 21st century
the various scenarios were analyzed with emphasis on the perspective of high-level radioactive waste
management. The scenarios presented in this study were the “Rokkasho Reprocessing Plant Operation
Scenario”, which analyzes the properties of high—level radioactive waste generated from the Rokkasho
Reprocessing Plant, scheduled to start operation in 2023, and the “Continued use of Nuclear Energy
Scenario” which maintains the use of nuclear power in the late 21st to 22nd centuries. As a result of
this study, future nuclear power generation scenarios, partitioning and transmutation technology (P&T)
deployment scenarios, and radioactive waste generation and repository area were quantitatively presented.
In particular, it was shown that the establishment of nuclear fuel cycle and P&T are important for the
sustainable use of nuclear power in the future. These results were expected to be used as fundamental
data to support multifaceted discussions on future nuclear energy policy and R&D policy

The NMB4. 0 developed in this study has been released free of charge in order to establish it as a fundamental
system for scenario analysis of the nuclear fuel cycle. The information was also summarized in this
document.
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