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Inspection method for thermal power generation facilities using an indoor drone

Shikoku Research Institute, Inc., Energy Engineering Department

Takashi Nagayasu, Kenji Yamanishi, Masashi Kotaka

Abstract

The Ministry of Economy, Trade and Industry (METI) is reviewing industrial safety regulations and systems in
response to technological innovation in order to promote "smart industrial safety" that pursues safety and efficiency
in industrial safety, and thermal power plants are also required to introduce new technologies such as IoT and Al
Therefore, we conducted a flight test of a drone in a thermal power plant, one of the smart industrial safety
technologies, and studied its applicability to inspect facilities such as chimneys and boilers.

Flight tests were conducted in various facilities at thermal power plants using the ELIOS2, which is suitable for
inspecting thermal power generation facilities, and the results showed that it was possible to capture images at all
locations at a level equivalent to visual inspection. The ELIOS2 can also take images of hazardous areas such as
high places inexpensively, safely, and in a short period of time, thereby reducing inspection costs by reducing the

scope of temporary scaffolding and improving the reliability of facilities by detecting defects.
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Reproduction of flow field by computational fluid dynamics (the second report)

Shikoku Research Institute, Inc., Energy Engineering Department

Miyuki Ogawaguchi, Kenji Sugimoto

Abstract

The pipe wall thinning phenomenon due to flow-accelerated corrosion (FAC) sometimes occurs in carbon steel
piping in power plants. In accordance with the pipe wall thinning management rules established by the Japan
Society of Mechanical Engineers (JSME), the wall thinning is conservatively controlled by measuring wall
thickness using ultrasonic waves. However, for locations where wall thickness measurement is difficult, such as
under reinforcement plates, it is desirable to predict the distribution of wall thinning. In this paper, we report on a
case study of T-junction flow simulation using computational fluid dynamics (CFD), which was conducted prior to
the prediction of wall thinning by FAC.

CFD flow analysis was performed on a T-junction flow visualization experiment to understand the flow
behavior at the T-junction confluence. It was confirmed that the CFD analysis was consistent with the relationship
between the momentum ratio of the flow in the main pipe and the branch pipe and the flow pattern, that it
reproduced well the complex flow field at the T-junction confluence, and that it was in good qualitative and
quantitative agreement with the flow velocity distribution in the flow experiment.

The distribution of turbulent kinetic energy, which is one of the hydrodynamic parameters related to the
evaluation of wall thinning in FAC, was confirmed at the inner wall of the pipe. As in previous studies on wall

thinning, two peaks were found to occur in the wake of the confluence.
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Abstract

This paper reports on the reinforcing steel corrosion evaluation formula that was studied to predict the progress of
salt damage deterioration of concrete structures in order to appropriately diagnose the remaining life of coastal
concrete structures that have progressed to deteriorate due to salt damage.

The purpose of this study is to quantify various factors that affect the amount of reinforcing steel corrosion. The
apparent diffusion coefficient of chloride ion penetration, reinforcing steel corrosion rate, amount of reinforcing steel
corrosion, etc. were considered as the main factors at each stage of the salt damage deterioration process, and
methods for calculating each factor were investigated. In conducting this study, we measured the actual progress of
corrosion of reinforcing steel through long-term exposure tests. From the experimental results, we extracted various
factors that influence the progression of reinforcement corrosion, and by using neural network analysis to learn the
relationship between influencing factors and reinforcement corrosion, we constructed and quantified a prediction

formula for the progression of deterioration.
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Safety margins considered in slope instability assessment of nuclear installations

Shikoku Electric Power Co.,Inc., Civil & Architectural Engineering Department
Shunsuke Suzuki

Abstract

The stability of slopes located in nuclear installations needs to be assessed since landslides could seriously affect
structures, systems and components important to safety. In general, conservative safety margins are used in the
assessment of critical facilities in nuclear installations, as well as in the assessment of slope instability. However,
the actual safety margins are not always quantified. In particular, there are few reports on the actual margins of
slope instability assessment. In this paper, we discuss the actual safety margin that slope instability assessment
takes into account, using as an example the seismic instability assessment of the slope around Unit 3 of the Ikata

Power Plant, which has been approved by the Nuclear Regulation Authority of Japan.
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Development of Peel-Suppressing Paint with High Barrier Propertie

Shikoku Research Institute, Inc., Chemical and Biological Technologies Department

Toshihiko Sakaguchi, Hideki Otori and Shuji Nishimori

Abstract

Two factors that determine the durability of anticorrosion coatings are adhesion and barrier properties. For
adhesion, lowering the coefficient of linear expansion of the coating film is effective. Furthermore, by focusing on the
coefficient of linear expansion of the coating film, it is now possible to achieve both adhesion and barrier properties,
which have conventionally been in a trade-off relationship. Therefore, we have developed a new paint with
environmental barrier properties equivalent to those of paints for underwater areas, in addition to its peel
suppressing function. In this paper, we report a comparison of the performance of the developed product with that of

conventional products.
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