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[Principal Results]
・Publicly available information on some 40 disasters involving hydropower plants in the past was examined and a disaster scenario

was developed to outline the process leading to social impacts as a result of heavy rain, earthquakes or facility problems.
・3D seismic response analysis using the dam height and seismic wave (observation records) as parameters was conducted for typical

types of dam gates and the behaviour of each type of dam gate was clarified.
・A slope maintenance support system was developed for the ground around water channel structures, etc. This system using GIS is

capable of centrally controlling geological topographical survey results and displacement measurement results and performing data
analysis and ground stability assessment on the network.

5. Environmental Science Research Laboratory
◆Assessment of atmospheric environment
[Objectives]

To develop a pioneering and rational impact assessment method contributing to the conservation of the atmospheric environ-
ment with a view to dealing with diverse environmental issues and contributing to sustained development.
[Principal Results]
・A scenario was prepared for 23 wards in Tokyo for the diffusion of distributed power sources using fossil fuels by 2020. The

prediction results for the atmospheric concentration of NOx emissions suggest that the relevant environmental standard could be
exceeded depending on the level of diffusion.
・Using the urban air quality analysis system developed by the Laboratory, the scale of the contribution of artificial sources of air

pollutants in the Metropolitan Area was shown to be low as halving of the air pollutant emissions in the Metropolitan Area would
lower the secondary particle concentration in the air by only approximately 10%.

◆Assessment of aquatic environment
[Objectives]

To develop an assessment technique to solve various problems at reservoirs, rivers and sea areas for the purpose of achiev-
ing the efficient management and operation of power plants.
[Principal Results]
・The characteristics of sand transport due to outflow from the river mouth and the near-shore current were clarified by a model

experiment using a water tank to develop a model capable of predicting the diffusion and deposition of sand discharged from the
river mouth and assessing its impacts on marine algae.
・A highly accurate automatic flow velocity detection algorithm was developed for a high resolution maritime radar and a real-time

monitoring system for wide area coastal flow was established to assist an efficient sea area survey at the time of environmental
assessment and the regular monitoring of sea areas.

◆Biotechnology
[Objectives]

To develop unique as well as competitive environmental conservation and restoration technologies using advanced biotech-
nology.
[Principal Results]
・The nitrogen removal capacity of a nitrogen removal bioreactor was actually demonstrated at a thermal power plant and new useful

microbes which can be used either to make the selenium contained in effluent insoluble or to remove it were successfully found.
・The internally accumulated water (85 specimens) in water heaters used in the home was investigated and no contamination by

microbes, such as Legionella spp., was detected.
・The adsorption characteristics of microbes were established using nano-materials and their applicability to the development of new

technologies in the biotechnology field was found.

◆Assessment of biological environment
[Objectives]

To develop a new ecosystem analysis method which is useful for the formulation of efficient environmental measures and a
technology to control aquatic organisms at power facilities.
[Principal Results]
・The applicability of a research method for the distribution and ecology of wild animals in the area around a power plant subject to

environmental assessment was successfully demonstrated. This method developed by the Laboratory uses a DNA marker for the
individual identification of animals.
・A new technology was developed to quantitatively detect barnacle larva damaging power plants. A database of the toxicity of the

trace substances on marine life was created.
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◆Environmental risk assessment
[Objectives]

To develop a support tool which is required for the management of the environmental risk of mercury and other trace
substances.
[Principal Results]
・Risk messages on volatile organic compounds (VOCs), sources of inhalation exposure, were prepared to clarify the important

points when information on chemical substances is provided. The evaluation of the provision of such information by potential recip-
ients through group interviews and other means helped to identify these important points.
・A multi-path model was developed to analyse the migration of chemical substances into the air, soil and water system and an

environmental risk assessment database was developed.

6. Electric Power Engineering Research Laboratory
◆Fault current technology
[Objectives]

To develop a fault current limiting technology and to establish adequate disaster prevention measures for power equipment
for the purpose of preventing a public disaster at the time of power failure and ensuring a stable power supply.
[Principal Results]
・A model was developed to simulate a fault current interrupting arching horn which would operate under the current condition of up

to 10 kA and serve 66/77 kV transmission lines. With this development, it has become possible to assess the effects of the introduc-
tion of such arching horns to a power system.
・The basic specifications required of a current-limiting device were clarified when a S-N transition-type super-conductive current-

limiting device was installed at the feeder, bus or lower voltage side of the linked transformer of a model distribution system. As a
result, it was found that the best performance was offered by installation at the feeder despite the necessity to install many devices
as the required specifications would be met by existing technologies.

◆Analysis of the transient phenomenon and electromagnetic waves
[Objectives]

To develop design technologies for electromagnetic compatibility between power distribution facilities and the ubiquitous
society and a new power transport network for the purpose of achieving harmony between power facilities and society.
[Principal Results]
・An extra-fine line approximation method for numerical electromagnetic field analysis was developed for analysis of the propaga-

tion mode of electromagnetic noise on a transmission line. As a result, analysis of the propagation mode with power cables, which
has been difficult in the past, is possible.
・Basic codes for the XTAP (eXpandable Transient Analysis Program), a program to analyse the instantaneous values of a power

system, were completed for the analysis of a future power system where many power electric devices and high speed switching
devices will be introduced. In addition, analysis of the instantaneous values of a simple power system was made possible through (i)
the development of a fundamental part of a self-expansion type user interface to which equipment models can be easily added and
(ii) the integration of a controlling part of the already developed dynamic characteristics analysis program for power systems (Y
method).

◆Next generation equipment insulation
[Objectives]

To provide a next generation equipment insulation technology capable of achieving both environmental harmony and the
non-necessity for maintenance in response to the expected replacement demand for power distribution equipment in the near future.
[Principal Results]
・Using N2 and CO2 as the insulation gases instead of SF6 gas to reduce the greenhouse effect of power equipment, the characteristics

of the withstand voltage for lightning impulse (lightning over-voltage) were clarified and a new method was developed to determine
the test voltage for the design of gas-insulated switchgear.

◆Electromagnetic environment assessment
[Objectives]

To establish a method to assess the electromagnetic phenomena of emission and conduction of a direct current through the
GHz band to ensure the convenience and reliability of power for both suppliers and users.
[Principal Results]
・For assessment of the biological effects of the magnetic fields caused by commercial frequencies, a program to assess the induction

current in the human body under various magnetic field conditions was developed. The tool unified this program with the already
developed calculation program for magnetic around the power facilities was developed.
・The distribution characteristics of the magnetic field strength near rising cables and roadside transformer and seasonal fluctuations

of the strength of the magnetic field caused by transmission or distribution cables at four sites in Japan were clarified to contribute




