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Nuclear Fuel Cycle Policy in
Transitional Period from LWR to FR in
the Second part of 21st Century
~Focusing on Impact on Final Disposal
Site~
Kenji TAKESHITA
and Tomohiro OKAMURA
J. RANDEC, No. 66 (Jul 2025), page 1 —
10, 8 Figures
We evaluated the dynamic mass
balance of the nuclear fuel cycle during
the transition period from light-water
reactors (LWRs) to fast reactors (FRs)
in the second half of this century by the
dynamic nuclear fuel cycle simulator
NMBA4. In the future, the LWR
multi-cycle will continue until the
introduction of commercial FRs, but the
Pu recovered at the PUREX
reprocessing plant is consumed as
LWR-MOX fuel, so that nuclear power
can be used sustainably while
maintaining the upper limit of Pu stock
in Japan (47.3 ton). At this time, the
spent LWR-MOX contains high-order
Pu is not reprocessed for the time being,
but is processed at the MOX
reprocessing plant constructed with the
introduction of FRs in the second half of
this century, and the higher-order Pu is
burned in the FRs. In addition, the heat
generation of the vitrified waste can be
suppressed effectively by introducing

the separation process of MA from

high-level radioactive liquid waste
(HLW) as early as possible, and the
disposal site area can be greatly
reduced. By promoting the above
nuclear policies, both the sustainable
use of nuclear power and the significant
reduction of disposal site area can be

achieved simultaneously.

Characterization of radioactive waste
arising from decommissioning of
nuclear power plants based on the data
of decommissioning implementation
policy

Satoshi YANAGIHARA
J. RANDEC, No. 66 (Jul 2025), page 11
— 19, 8 Figures
Nuclear facilities even under operating
are required by law to disclose their
decommissioning implementation
policies in Japan. In this study, data on
the amount of radioactive solid waste
was extracted from the information of
51 commercial nuclear power plants
and analyzed the characteristics of the
materials arising from
decommissioning in terms of
radioactive waste and clearance
materials. In addition, as a case study
based on decommissioning time
schedule the weight of materials were
compiled to predict the accumulation of

total amount of materials with time. It
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will be contributed to the measure of

waste management issues.

Progress from the dawn of
decommissioning in our country to the
present day

Tadamichi SATOH
J. RANDEC, No. 66 (Jul 2025), page 20
— 217, 5 Figures, 2 Table

In Japan, 26 power reactors (including
JAEA facilities) were in the
decommissioning phase as of July 2025,
and decommissioning work, including
dismantling of the reactor itself, is
expected to get underway in earnest in
the future. This paper reviews the
progress of decommissioning from the
dawn of decommissioning to the

present day.
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Nuclear Fuel Cycle Policy in Transitional Period from LWR to FR in
the Second part of 21* Century

~Focusing on Impact on Final Disposal Site~

Kenji Takeshita and Tomohiro Okamura

BB A 7 L 2 2 L —& — NMB4 & VT, A A% 3 0m Kk m 2 5 e
~OBATINC BT 2B A 7 LV ORE &M 21T - 70, 5. mdE (FRAE) oE
ANETOM, BAKIFO~ VTV A 7 NV ERHTDH 250, B TS RIS L
Puli7 N —< /L CHETHZ EI2EYD Pusv v 7 (@73 1) M LoD, Fich7s
A NFIHABFRECH D, Z O, FAET DB A ORKIF MOX IX&K Pu &t
72O M FALEEE T, AR O mEE E A A b TRRE S 41D MOX FRALEE .45
THHT 5 Z LI L0 &R Pu i@ TR CE 5, £, & LUV EBE R~ B
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B S, A B EEIIKIEICIKB CE 5, L EOBRZ#ED D Z LT, B0
Rt 72 R & AV S5 FE O KIE 72K & [RIFRFI R T & 5,

We evaluated the dynamic mass balance of the nuclear fuel cycle during the transition period
from light-water reactors (LWRs) to fast reactors (FRs) in the second half of this century by the
dynamic nuclear fuel cycle simulator NMB4. In the future, the LWR multi-cycle will continue
until the introduction of commercial FRs, but the Pu recovered at the PUREX reprocessing plant
is consumed as LWR-MOX fuel, so that nuclear power can be used sustainably while maintaining
the upper limit of Pu stock in Japan (47.3 ton). At this time, the spent LWR-MOX contains high-
order Pu is not reprocessed for the time being, but is processed at the MOX reprocessing plant
constructed with the introduction of FRs in the second half of this century, and the higher-order
Pu is burned in the FRs. In addition, the heat generation of the vitrified waste can be suppressed
effectively by introducing the separation process of MA from high-level radioactive liquid waste
(HLW) as early as possible, and the disposal site area can be greatly reduced. By promoting the
above nuclear policies, both the sustainable use of nuclear power and the significant reduction of
disposal site area can be achieved simultaneously.
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Characterization of radioactive waste arising from decommissioning of nuclear

power plants based on the data of decommissioning implementation policy
Satoshi Yanagihara?

HARTI, EiPOFF IR Th-Th, FEILHEOE T2 AFKT 5 2 & BN BB TEREN
T HNTWD, ABFFETIE, 51 ORGHEF I EFTOIEHRD & B EERREFEY ORIZET 57—
X U, BEIERSEICEONBAET 2B OBEHEFEEM & 7 ) T 7 o AWE OBLED b E DR

ST LTz, S5, BIEEDO A ¥ 2 — S\ r—A 245 4 L LT, WEORERELE
L. ERERGBICEE DO MBE OREOZERZ THRILTZ, Zhid, BEEDEHRNEORRICEST S
DT 5,

Nuclear facilities even under operating are required by law to disclose their
decommissioning implementation policies in Japan. In this study, data on the amount of
radioactive solid waste was extracted from the information of 51 commercial nuclear
power plants and analyzed the characteristics of the materials arising from
decommissioning in terms of radioactive waste and clearance materials. In addition, as
a case study based on decommissioning time schedule the weight of materials were
compiled to predict the accumulation of total amount of materials with time. It will be
contributed to the measure of waste management issues

YEIERT: R ERRIE ) T ERT H B R

Research Institute of Nuclear Engineering, University of Fukui
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Fig.8 Comparison of weight of L2, L3, CL materials before and after decontamination
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Appendix 1 Contents of decommissioning implementation policy
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Appendix 2 Facility characteristics and weight of decommissioning materials

(a) Facilities under decommissioning stage

o - - Ty | eaeaw RILEEME (ton) " -
(kWe) (€3] L1 L2 L3 CcL NR (VD\H) ()
1 |FEBREHR GCR 166| 1966 1,540 | 8,900 | 12,300 | 41,100 | 128,700 | 192,500 | =HiF
2 |HIEREF 1 S BWR 357 1970 40 | 1,990 | 10,760 | 7,800 | 176,000 | 196,600 | #i-1
3 |BREFOREM 1 SH BWR 460 19/ 6l 6/0 | 4,970 | 24,320 | 150,400 | 180,410 | Ei8-1
4  |HIRFHFEEPR1 S BWR 524| 1984 60 740 | 5,340 | 12,400 | 284,000 | 302,500 | Z)II-1
5 |EREEFLRTH1 S BWR 540 1976 100 600 | 10,000 | 34,100 | 155,600 | 200,400 | EFf-1
6 |RERFHRESH2SH BWR 840 1978 100 800 | 8,900 | 43,600 | 198,300 | 251,600 | -2
7 |RESE_RFHHSBH18H# | DWR 1100| 1982 90 | 1,040 10,190 | 19,200 | 582,000 | 612,500 | w&2-1
8 |BBE_RFLABI2EH | BWR 1100( 1984 100 | 1,110 | 12,100 | 24,000 | 556,000 | 593,300 | B82-2
9 |BEFR_RFOHB|HESH | BWR 1100| 1985 100 | 1,100 | 12,300 | 19,700 | 548,000 | 581,100 | E&2-3
10 |BEBE"RFHABM4SH | BWR 1100 1987 90 | 1,110 | 12,360 | 24,400 | 524,000 | 561,900 | E82-4
11 |ERREH 1 S PWR 3400 19/0 80 620 | 2,380 | 3,0/0 126,000 | 132,400| #E-1
12 |ERREH2SH PWR 500 1972 80 790 | 2,510 | 3,360 | 189,000 | 196,500 | =ik 2
13 |RERFLARTBH 1 S PWR 559 1975 100 800 | 1,900 | 3,020 | 184,000 | 190,800 | 3£¥E-1
14 |ZBRFORBH2SH PWR 559 1981 00 800 | 2,040 | 3,990 | 186,000 | 192,910 | 3Kif-2
15 |PPft@r1 S PWR 566 1977 a0 880 | 2,070 | 39,000 | 212,000 | 254,000 | #7531
16 |[PHREF2SK PWR 566| 1082 20 880 | 2,000 | 37,400 | 213,000 | 253,400 | #75-2
17 | RERFEEN 1 SH PWR 1175 1979 200 | 1,420 10,080 | 6,600 | 319,000 | 337,300 | RER-1
18 | KRERREPI2 S PWR 1175 1979 200 | 1,430 | 10,160 | 6,600 | 319,000 | 337,400 | A2

(b) Facilities under operating stage
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NO n—_— pr | BEHD | B i@ (ton) =
(Mwe) | (B L1 L2 L3 CL NR & (8575
1 | #NBEFHhREB-2EE BWR 825 19495 80 880 | 10,830 15,000 490,000 516,800 7)||-2
bl TlEFHRBMEZEE BWR 825 2002 80 880 | 10,4860 14 400 509,000 534,800 Zl|-3
3 |BEEFHRRITC St BWR 540 1989 80 830 9,620 17,700 525,000 553,200 Big-2
4 |EFEFHEB1 S8 BWR 1100 2005 90 1,290 | 10,060 17,700 505,000 534,100 | =&
s |mEunEFEh R 2t | BWR 1100 1985 g0| 1,110 8810 20800 728,000 228,800 | ioem-q
6 |REANETHREICEE | BWR 1100 1990 g0 | 1,020 9,530 21,800 523000 625400 | fHeE-o
7 |mEunEsh s a2l | BWR 1100 1953 go| 1,190 2,240 | 22,100 427000 sS22.600 | mup-s
B |RiilEThReidsE | BWR 1100 1994 g0 | 1,140 9,330 | 24,000 427000 531,500 | tHeg-a
5 |pEunNETHRRRSEE | BWR 1100 1990 s0| 1,130 s.4%0 | 24,900 556,000 591,600 | wig-5
10 |ERETHRBHFISE BWR 1100 1987 100 | 1,200 (12,220 | 38,000 744,000| 795,520 | EE-3
11 |FEFCREM BWR 1100 1978 S0 1,140 9,580 29,200 422,000 462 410 =50
17 |ERETHRBF4SHE BWR 1137 1993 100 | 1,250 11,420 | 36,700 618,000 667,470 | EE-4
13 | unEThH S| TS | ABWR | 1356 1997 130| 1,240 15,880 | 17,600 489,000| 523,800 | fw-T
14 | NETH LSBTGS | ABWR | 1356 1996 130 | 1,240 16,150 | 18,100 483,000 518,600 | {¥E-5
15 | ERBEFHRBS 2 BWR 1380 2005 120 1,240 | 17,050 33,800 726,000 778,210 HE-5
16 |EEBFHRBE1Si PWR 540 1993 &0 840 6,530 14,300 381,000 402,800 EE-1
17 | mens 26 PWR 575 1991 100 960 | 1,960 | 4,400| 333,000| 340,300 | -2
18 |pn@n S PWR 579 1989 100 960 | 1,960 [ 4400 333000 340300 | -1
19 |mERRC S PWR 826 1575 180 | 1,450 2,530 8,200 234,000| 246,300 | mE-o
20 BERBMISHE PWR 826 1976 170 1,760 2,530 5,000 306,000 315,400 EE-3
71 |EEamp 2 PWR 826 1974 180 1460 2520 &8,200| 234000 246400 | mE-q
22 |SERBFISE PWR 870 1985 160 | 1,570 2,830 9,100 368,000 381,700 | mE-3
23 |mEemmasis FWR &70 1385 160 1,570 2,830 | @.100| zes.000( 381,700 | mE-4
24 |EERBrasE PWR 890 1994 150 | 1,750 | 3,100 | 147,000 389,000 541,000 | -3
25 (NRETHRRT 1 2 PWR 890 1984 150 1620 3,030 s,250| 276000 490,030 | nip-q
26 |IRBETHERCSHE PWR 890 1985 150| 1,580 2,700 | 9,570 476000| 489,990 | m-2
27 |gn@masn PWR 912 2009 150 14s0| 3,180 s,900| a0z000( 415,700 | g3
28 WM Rmiio S PWR 1160 1987 zo0| 1,770 z.g%0| iz.300] Siso000| 536,260 | wma-o
20 |AEREBMEERE PWR 1180 1991 190 2,070 3,800 11,400 469,000 486,400 | X E-3
30 | AERERA S PWR 1180 1233 10| 2,070 3,800 11,400| 469,000 486,400 | +g-4
3 |ZEETORBRISE PWR 1180 1994 200 | 1,670 3,760 | 11,480 508,000 525,000 | Zig-3
2 |msEFhesiass PWR 1180 1957 200 1,620 2,750 | 11,460 523,000 540,010 | zma-4
33 |EEETHRBHCSE FWR 1358 2006 130 | 1,100 | 15450 | 19,100 547,000 582,700 | Ha-2

19 —




Falyia= W 66 5 (2025 427 H)



Journal of RANDEC No.66 (Jul. 2025)

DOE DB FEE DT O AR 2R BEIFIRH VA 2 724 H & TR
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Progress from the dawn of decommissioning in our country to the present day
Tadamichi SATOH

DSETIE 2025 42 7 AHUE, 26 FEOFEBEMIFT JAEA Mz 5te) DSBEIEERMHCH D . 41,
JRFIPAAIRARS . BEIEFREDVEED AR T2 Z E N AIAEN TV D, AR TIE, BEILRSEOEIAL))
HBUEICED £ TOFMEIRY KD,

In Japan, 26 power reactors (including JAFA facilities) were in the decommissioning phase as
of July 2025, and decommissioning work, including dismantling of the reactor itself, is expected
to get underway in earnest in the future. This paper reviews the progress of decommissioning from

the dawn of decommissioning to the present day.
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RANDEC

Radwaste and Decommissioning Center

RANDEC contributes to establishment of generic
nuclear energy backend technology in Japan. The
following works are currently intensively involved:

The establishment of business work of consignment,
store and process of radwaste from domestic
research, industrial facilities etc. for disposal.

The research and development of nuclear facility
decommissioning technology and radwaste treatment
as well as disposal.

The study on decontamination and environmental
restoration of ground in Fukushima and Kanto area.

The dissemination and enlightenment of backend
research and development results, and training.

RANDEC works for advancement of science and
technology, and sustainable environmental cleanliness.
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