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1 Preface

In recent years, railway operators have been 
increasingly demanding preventive maintenance to 
prevent accidents at their substations.

We recently supplied our first Condition-Based 
Maintenance (CBM) data acquisition unit, which uses 
an Internet of Things (IoT) controller, to Okusawa 
Substation of Tokyu Railways Company, Ltd. (“Tokyu 
Railways”). This substation has recently upgraded 
its substation equipment due to aging, and have 
begun efforts to reduce the workload of routine 
inspection. Fig. 1 shows the CBM data acquisition 
unit. This article introduces the CBM data acquisi-
tion unit supplied to the Okusawa Substation.

2 Labor-saving on Routine Inspection 
for Okusawa Substation Equipment

At the Okusawa Substation, CBM targets the 
newly upgraded substation equipment, transformer 
equipment, power feeder equipment, and high-volt-
age distribution equipment. To reduce the monthly 
condition-monitoring walk burden (check items) for 
the substation equipment condition routine inspec-
tion, the team considered installing sensors to con-
tinuously collect routine inspection check items data.

Fig. 2 shows an overview of the monitored 

equipment and the items monitored for each piece 
of equipment. Based on these considerations, the 
team developed a CBM data acquisition unit to  
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Abstract

We supplied a Condition-Based Maintenance (CBM) data acquisition unit to 
Okusawa Substation of Tokyu Railways Company, Ltd., to streamline the work-
load of monthly routine inspection.

This unit collects and stores measured data such as voltage and current 
from meters and sensors installed on substation equipment, such as the main 
switchgears, as well as information such as temperature and humidity and 
switchgear operating times. Furthermore, by connecting a supplied laptop to the 
CBM data acquisition unit at the site, users can view and download data using a 
browser. This is expected to play a key role in identifying earlier signs of sub station 
equipment malfunctions and anomalies due to deterioration of the facilities.

This unit is the first unit deployed.

Fig. 1 CBM Data Acquisition Unit Supplied to 
Okusawa Substation
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This figure shows a brief overview of the Okusawa Substation equipment and the monitored items for each facility.

Fig. 2 Overview of Monitored Equipment
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The system configuration of the CBM data acquisition unit equipment supplied to the Okusawa Substation is shown. 

Fig. 3 System Configuration of CBM Data Acquisition Unit
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collect information to check the status of each piece 
of substation equipment.

3 CBM Data Acquisition Unit 
Configuration

Fig. 3 shows the system configuration of the 
CBM data acquisition unit supplied to the Okusawa 
Substation. Our IoT controller serves as the Central 
Processing Unit (CPU). Measurement data col-
lected from meters and installed sensors on each 
piece of equipment via Digital Input (DI) and Analog 
Input (AI) terminal modules and hubs is stored on a 
CFast card. The stored data can be viewed and 
retrieved by connecting the supplied laptop with  
this unit.

4 Data Acquisition Function

The contact display input captures abnormali-
ties in the CBM collector itself, and can also capture 
abnormality information from each sensor terminal. 
The analog measurement inputs receive 4-20 mA 
signal current measurements converted from cur-
rent and voltage meters installed on the main 
switchgear panels, gas density meters of the Gas-
Insulated Switchgear (GIS), and oil level, oil tem-
perature, and combined meters of the SRTR. The 
contact display inputs are designed to accommo-
date 16 points, and the analog measurement inputs 
can accommodate up to 48 values.

Digital measurements are connected via 
Ethernet to the partial discharge detector and sub-
station equipment monitoring device installed in  
the power-receiving GIS panel, and the measured 
values monitored by these devices are imported 
into the CPU via the Modbus/TCP protocol. 
Measurements from temperature and humidity 
transmitters that measure the substation’s inner 
environment and non-contact temperature sensors 
that monitor abnormal heat generation in the main 
circuit connection terminals in each equipment 
panel are also imported into the CPU via the 
Modbus/TCP protocol.

5 Upper-Level Data Transfer Function

Measurement data collected and stored from 
sensors installed on local substations can be viewed 
and downloaded using a laptop browser. Figs. 4 to 
6 show the measurement data viewing screen.

6 Postscript

Going forward, we hope to install CBM data 
acquisition units at all Tokyu Railways substations. 
By storing measurement data from all substation 

A DI display setup screen is shown for the data collected by the 
CBM data acquisition unit

Fig. 4 Data Browsing Screen (DI Display Setup)

An AI analog telemetry setup screen is shown for the data to be 
collected by the CBM data acquisition unit. Items of data gather-
ing can be selected. 

Fig. 5 Data Browsing Screen (AI Analog Telemetry 
Setup)

A telemetry data screen is shown for the data to be collected by 
the CBM data acquisition unit. 

Fig. 6 Data Browsing Screen (Telemetry Data Screen) 
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equipment in the host device, we can extend the 
interval between routine inspections. By analyzing 
this data, we hope to contribute to CBM, which will 
identify earlier signs of equipment deterioration and 
failures before they occur.

In closing, we would like to express our deepest 
gratitude to the many project-related people who 
provided us with kind guidance and cooperation 
during the manufacturing and installation of this 
device.
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