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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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