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(51 3C) Classical laws of electromagnetism, called Maxwell's equations, play an
important role in the development of present information technologies. The
development has been supported by mechanisms that convert between electric
and magnetic signals based on Maxwell's equations. In fact, Ampere's law which
describes a magnetic field induced by an electric current arising from the motion
of electrons is applied to write information on storage devices such as cassette
tapes and hard disks. Faraday's induction law which induces the electric
current or voltage from the time derivative of magnetic fields is applied to read
out information on the devices.

The fact that conventional electric and magnetic fields acting on charged
particles are interconvertible is confirmed by the fact that Maxwell's equations
are Lorentz covariant, and can be described in the framework of special
relativity. An effective Lagrangian, which describes electromagnetic fields
coupled to relativistic charged particles in vacuum, is invariant to local gauge
transformations (gauge-invariant), as it reflects Lorentz covariance. Recently,
quantum electrodynamics (QED) described by such Lagrangian has been very
successful in particle physics. However, mathematically complete examples of
quantum gauge filed theories in 3+1-dimensional space-time have not yet been
obtained, and even a precise definition of a quantum gauge field theory in 3+1-

dimensions has not yet been obtained.
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(5132 1) From the perspective of safety analyses during the anticipated operational
occurrence with a scram, the coupling between core space-dependent neutronics
phenomena and system dynamics is critical in predicting the power amplitude
prior to such an incident.

In 1977, turbine trip tests were successfully performed at the Peach Bottom
nuclear power plant unit 2 (PB2) at the end of cycle 2 (EOC 2); all tests were
subsequently documented in reports by the Electric Power Research Institute
(EPRI). The OECD/NRC BWR TT benchmark for turbine trip test 2 (PB2 TT2)
was designed to provide a foundation for validating developed best-estimate
codes. It includes several types of data for both thermal-hydraulic and
neutronics parameters at the initial steady-state conditions and throughout the
PB2 TT2 transient. The transient boundary conditions, decay heat values, as a
function of time, cross-section libraries were provided from OECD/NRC.
However, despite the use of the common node-wise cross-sectional data set, the
participant-submitted benchmark results revealed some deviations, due to
different thermal-hydraulic models, in the code-to-code comparisons in

maximum total power following the turbine trip.

(513 2) NRA regulatory rule and “Guide for Geology and Geological Structure
Investigation at and around the Site” state that “faults that may be action in
the future, if a clear judgment not be made about the activities after the
pleistocene to recognize suitable ground due to surface or geological bed from
the pleistocene, activities may be calculated by analysis of the terrain, geology,
geological feature, stress area and so forth by ageing back to a period after the
middle pleistocene (400,000 years)” . In “The operation guide for the special
assessment of safety inprovement of commercial power reactors” , application
of use of “Probabilistic Risk Assessment (PRA) on External Hazards” is
mentioned. In order to assess external hazards, it is necessary to solve
considerable new issues (e.g. construction of ash-stratigraphy, assessment of
uncertainty of fault and multiple fault eruption, and organizing appropriate

methods of logic tree branches for assessment of uncertainty).
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