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Development of a system to detect abnormal separation distances automatically among communication cables and

surrounding obstacles

Shikoku Research Institute, Inc., Electronics and Agricultural Technology Department

Motohisa Abe and Kazutaka Matsugi
Shikoku Electric Power Transmission & Distribution Company, Incorporated
Telecommunication Systems Department

Hiroyuki Nakayama

Abstract

We have developed a system that can detect abnormal conditions of separation distances among communication

cables and surrounding obstacles to streamline patrolling operations on communication cables.

We have developed a prototype system that can detect abnormal conditions of separation distances among

communication cables and surrounding obstacles automatically, and confirmed that system’s availability through

various experiments in the real field. That prototype system analyzes a group of 3D point data measured by

MMS(3D-LiDAR) technology.
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Research on improving water control of fuel valve cooling water system in emergency diesel generator

Shikoku Research Institute, Inc., Chemical Technology and Biotechnology Department

Hirofumi Ishikawa, Shohei Yamamoto, Hironori Oshika

Abstract

Pure water treatment is used for fuel valve cooling water system in emergency diesel generators in Ikata Nuclear
Power Station. Although no troubles caused by corrosion have occurred so far, it has been necessary to replace parts
due to partial corrosion in the fuel injection valve. Therefore, it has been desired to study a method for suppressing
corrosion.

We examined the corrosion control of fuel valve cooling water system in emergency diesel generators. As a result, it
was suggested that the nitrite corrosion inhibitor can suppress the corrosion on the contact surface of the fuel

injection valve.
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The development of “Advanced CP Checker,” A Rebar Breakage Diagnostic Device for Concrete Poles

Shikoku Research Institute, Inc., Industry Application Technology Department
Tetsuya Takaoka, Yoichiro Yamaji, Kazunari Hirata
Shikoku Research Institute, Inc., Electronics and Agricultural Technology Department
Yoshikazu Nakanishi
Shikoku Research Institute, Inc., Corporate Planning Department

Toru Uchida, Toshihiro Mishima

Abstract

Concrete poles, which are important infrastructure equipment for achieving a stable power supply, are installed
on the assumption that they will be used for a long period. Also, deterioration over time occurs during that time,
causing surface peeling, cracking, etc., too. Therefore, the electric power company that manages the concrete poles
regularly inspect these poles by visual inspection and tapping to confirm their soundness.

The strength of the concrete pole is closely related to the condition of the rebars. If the condition of rebars being
broken or corroded can be confirmed in advance, the concrete pole will be able to rebuild at an earlier stage than
when the deterioration can be visually confirmed from the surface. If it is possible to find such rebar breakage, the
risk of breaking concrete poles will be suppressed.

In response to such demands, in 2004, we developed a rebar breakage diagnostic device "CP Checker", a device
that can non-destructively confirm the rebar breakage in concrete poles and has sold more than 500 products so far.
Recently, electronic devices, such as sensors, have undergone remarkable evolution. Since these devices can be
expected to make a significant contribution to the diagnosis of rebar breakage, we have developed the "Advanced

CP checker" that uses the latest magnetic sensors.
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Development of the Digital ITV System Utilizing Existing Analog Cameras

Shikoku Research Institute, Inc., Energy Engineering Department

Takashige Kaine and Masahiko Tsuchida

Abstract

We have developed a new digital ITV system that can operate both digital and analog cameras on the digital system
including existing analog cameras and existing low-frequency coaxial cables.

Conventional ITV system is based on an analog system in many cases and it is not compatible with digital cameras.
It is very difficult to operate digital cameras on a conventional ITV system and replacement of the entire analog
system is usually required in order to introduce new digital cameras.

In this paper, we describe the method of digitized analog ITV system, the result of HD-SDI signal transmission

tests in low-frequency coaxial cables, and the outline of the digital ITV system operated in a thermal power plant.
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Leakage hydrogen gas detection technology using coherent anti-Stokes Raman spectroscopy

(the first report)

Shikoku Research Institute, Inc., Electronics and Agricultural technology Department

Sachiyo Sugimoto, Ippei Asahi

Abstract

Hydrogen is expected as a next-generation clean energy to replace a fossil energy. To expand its use in daily life,
its safety must be ensured. This paper reports about the development of leakage hydrogen gas detection technology
using coherent anti-Stokes Raman spectroscopy (CARS). For that purpose, the light source configuration was devised
in which the laser beam (355 nm) is split into two optical paths and a Raman cell filled hydrogen gas is arranged on
the one side. For efficiently generating anti-Stokes light of target hydrogen gas, irradiation conditions between pump
light (355 nm)(Zp) and Stokes light (416 nm)(/s) from the Raman cell were investigated. As a result, it was found that
when the irradiation ratio R(=Js/Jp) was 0.140<R<0.173, the generation efficiency of the anti-Stokes light was high.
When the irradiation ratio R is adjusted within the above range, the high generation efficiency of the anti-Stokes
light can be maintained even if the laser light intensity and hydrogen gas pressure to the Raman cell are changed.
This study proposes a prospect for a concrete optimization method for the light source condition of the optical

hydrogen gas leak detector using CARS.
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