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Study on Durability Evaluation of Concrete Using Fly Ash
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Tadayoshi Bakoshi
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Keiji Takeda, Yasutomo Kusunose

Abstract

Though it is known the resistance for salt damage of concrete using fly ash is higher than that of normal concrete
without fly ash, the resistance for salt damage of concrete using blast-furnace cement which is broadly used in
pubic works with fly ash almost never has quantitative evaluation case now. If it is confirmed the resistance for salt
damage of concrete using blast-furnace cement with fly ash is higher, it increases the potential for using
blast-furnace cement with fly ash in public works, such as harbor structures. And we can achieve to expand further
effective utilization of fly ash.

In construction such as harbor structures, use of concrete using fly ash is expected to delay corrosion of internal
rebar, to reduce the maintenance costs, and to contribute to reduction of life-cycle costs of structures.

In this study, we conducted the evaluation experiments, resistance to carbonation, penetration resistance of
chloride ion, resistance to rebar corrosion of concrete using blast-furnace cement with fly ash, and considered the

durability evaluation of the concrete.
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Abstract

A compact optical multi-gas sensor was developed using laser Raman spectroscopy. Its light source is a DPSS laser

and its detector is a photomultiplier tube (side-on type). It has a micro sensing part called sensor chip. The sensor

chip is connected to the light source and detector with optical fibers. Laser beam propagates through a

transmission fiber and be emitted from the sensor chip to the air. The sensor chip collects Raman scattering light of

target gas and transmit it to the detector through receiving fibers. To make the sensor chip compact, we applied

micromachining techniques to make a micro optical bench (MOB) which can arrange small optics with high

accuracy. A performance test was implemented and the result was that the sensor could detect 1% H2 gas and 0.2%

CH4 gas.
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Development of a Portable NH3 Analyzer Based on Laser Absorption Spectroscopy
Shikoku Research Institute, Inc., Energy Engineering Department

Koji Ichikawa, Takashige Kaine

Abstract

We developed a portable analyzer based on laser absorption spectroscopy using a transmission type gas sensor,
in order to measure NHs concentration efficiently and precisely in a gas duct of a coal-fired power plant.

In general, NHs concentration is one of the most important criteria to confirm denitration efficiency of a catalyst
and a dispersed state of NHs in the duct. NH3 is a most adsorptive and desorptive substance contained in exhaust
gas of boiler. Accordingly, it is very difficult to sample and analyze NHs. It had been sampled regularly at an outlet of
denitration equipment and measured by manual analysis at a chemical laboratory. However, it is time consuming
work by chemical specialists, and is intermittent measuring.

In this paper, we describe the portable analyzer with a cell integrated probe and a position adjusting mechanism
of projector/receiver. The analyzer can realize to sample the exhaust gas stably and to measure NHs concentration in

real time at many measuring points while moving along a passage on the duct.
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Abstract

IoT has been one of key words of recent technology trend that can contribute to make society more convenient
and safety. On the other hand, it is not so easy to develop and utilize IoT systems in the real world. IoT is a
complex assembly of various types of technologies including microcomputers and radio communication devices.
Application system engineers don’t have enough time to study each individual technology that is composing IoT
systems, because of they are always busy to understand problems in the real world and make up practical
resolutions to resolve those difficult problems. They obviously need well designed and easy to use common
platform technology that can be used in IoT system development.

The openATOMS_FG was designed as common platform technology to develop and operate various IoT systems
in the real world. In this article, basic components of the openATOMS_FG and two practical application systems
based on the openATOMS_FG are described.
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Study of reduction in withstand voltage values of switchboards in hydroelectric power stations

Shikoku Electric Power Co., Inc., Hydro Power Plant Dapartment

Takezou Terao
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Abstract

Naoto Fujimura, Masahiro Izumikawa

R
EA
ELTIN

The commercial frequency withstand voltage value of low voltage circuits in power equipment is specified to be

2kV. This is a high value, taking into consideration the importance of the equipment responsible for supplying

electricity to customers.

However, in the case of small hydroelectric power plants with 6 kV distribution line interconnected systems,

where the surge level in low voltage control circuits is low, general purpose equipment suitable for general

industries can be used. This results in cost reduction if the withstand voltage value of switchboards can be

suppressed to 1.5 kV or less.

Thus, we have evaluated the possibility of using the withstand voltage values that are normally in use in general

industries in small hydroelectric power plants by studying and analyzing abnormal voltage phenomena occurring

in low voltage control circuits of small hydroelectric power plants.
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