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1 Preface

Echigo TOKImeki Railway Co., Ltd. (herein-
after referred to as “TOKImeki Railway”) has been 
operating two sections of the Nihonkai Hisui Line 
(59.3 km) and Myoko Haneuma Line (37.7 km) as a 
third-sector company since March 2015, totaling 
97 km.

Due to the aging of the traction substation 
equipment, TOKImeki Railway has been planning 
the phased renewal of aging substation equipment 
to ensure stable power supply.

As a part of this plan, we carried out renewal 
work at Nou Substation (SS). This paper introduces 
the substation equipment supplied to the Nou SS.

2 Facility Overview

Fig. 1 shows a simplified single-line diagram. 
Nou SS receives two 66 kV AC power lines from 
Tohoku Electric Power Co., Inc., and includes a 
1500 V DC rectifier system for supplying power to 
rolling stock (called “feeding”) and a 6.6 kV AC dis-
tribution system for supplying power to wayside 
equipment such as signaling.

The main equipment supplied by our company 
is as follows:
(1) Microelectronics (ME) control panel for sub-
station equipment 
(2) 72 kV Eco-tank-type Vacuum Circuit Breakers 
(VCBs)
(3) DC rectifier equipment 
(4) DC feeding system
(5) 7.2 kV high-voltage switchgears

3 ME Control Panel for Substation 
Equipment

Fig. 2 shows the external view of the ME con-
trol panel for substation equipment. This panel is a 
control panel for centralized monitoring and control 
of the substation.

The protective relays are digital, with multiple 
protective elements, and are duplicated to improve 
reliability, similar to the PLC. An automatic inspec-
tion system has also been installed for control cir-
cuit inspection, automatically activating the opera-
tion and protection schemes during maintenance to 
determine the integrity of the control circuit.
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4 72 kV Eco-Tank-Type VCB

Fig. 3 shows the external view of the 72 kV 
eco-tank-type VCB. We supplied a 72 kV eco-tank-
type VCB as a circuit breaker on the primary side of 
the rectifier transformer. This equipment is eco- 
friendly in design. The tank body is made of alumi-
num, and the circuit breaker uses the latest vacuum 
interrupters. The insulating medium is dry air, which 
is environmentally friendly even when released into 
the atmosphere. 

Additionally, the use of an aluminum tank 
allows for the tank to be unpainted, eliminating the 
need for touch-up painting during maintenance. 
This reduces maintenance labor.

The main specifications of the equipment are 
as follows:
(1) Rated voltage: 72 kV
(2) Rated current: 1200 A
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The simplified single-line connection diagram for the Nou SS is shown. 

Fig. 1 Simplified Single-Line Connection Diagram for Nou SS

An external view of the ME control panel for substation equip-
ment is shown. 

Fig. 2 ME Control Panel for Substation Equipment



MEIDEN REVIEW  Series No.197 2026 No.228

(3) Rated short-time current: 25 kA
(4) Insulating medium: Dry air

5 DC Rectifier Equipment

Fig. 4 shows the DC rectifier equipment. The 
DC rectifier equipment converts 66 kV AC power to 
1500 V DC and supplies power to the rolling stock 
via the feeder line.

The rectifier transformer supplied is a low-
noise type with an excitation noise of 45 dB, due to 
the proximity of residential areas.

In consideration of environmental impact, the 
rectifier’s heat dissipation device is a heat pipe 
self-cooling type (evaporative self-cooling type).

The main specifications of the equipment are 
as follows:
(1) Rectifier Transformer

(a) Rated Capacity: 2200 kVA/2×1135 kVA (100% 
continuous, 150% for 2 hours, 300% for 1 minute)
(b) Rated Primary Voltage: 66 kV
(c) Rated Secondary Voltage: 2×1200 V
(d) Cooling Method: Oil-Immersed self-cooling

(2) Rectifier
(a) Rated Capacity: 3000 kW (100% continuous, 
120% for 2 hours, 300% for 1 minute)
(b) Rated DC Voltage: DC 1500 V 

(c) Total DC Voltage Fluctuation Rate: 7.8%
(d) Cooling Method: Heat pipe self-cooling
(e) Connection Method: 12-phase parallel con-
nection (double three-phase bridge)

6 DC Feeder Equipment

Fig. 5 shows the DC feeder panel, and Fig. 6 
shows the DC High-Speed Circuit Breaker (HSCB). 
Feeder equipment consists of rectifiers, HSCBs 
connected to the feeder line, and feeder crossover 
tie-disconnectors (disconnectors connecting two 
feeder lines).

The main specifications of the HSCB are as 
follows:
(1) Rated voltage: 1500 V
(2) Rated current: 3000 A

An external view of the 72 kV eco-tank-type VCB is shown. 

Fig. 3 72 kV Eco-Tank-Type VCB

An external view of the DC rectifier equipment is shown. 

Fig. 4 DC Rectifier Equipment

An external view of the DC feeder panels is shown.

Fig. 5 DC Feeder Panels
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(3) Rated interrupting current: 100 kA (rush rate: 
10 kA/ms)
(4) Number of units: 4

7 7.2 kV High-Voltage Distribution 
Equipment

Fig. 7 shows the external view of the indoor 
circuit breaker panel, and Fig. 8 shows the external 
view of the outdoor line-section disconnecting 
switch panel.

In this project, the 7.2 kV switchgear was 
renewed. The circuit breaker panel was installed 
indoors, while the line-section disconnecting switch 
panel was installed outdoors. The circuit breakers 
adopted are electromagnetically operated, perma-
nent-magnet-latched VCBs.

The main specifications of the equipment are 
as follows:
(1) Rated voltage: 7.2 kV
(2) Rated current: 600 A
(3) Number of panels: 5 indoor panels and 4 out-
door panels

8 Postscript

The renewal work was successfully completed 

in January 2025, and the system is now providing 
stable power to the Nihonkai Hisui Line.

In closing, we would like to express our sincere 
gratitude to all project-related people who provided 
us with kind guidance and cooperation in the manu-
facturing and renewal work of this equipment.

・ All product and company names mentioned in this paper are 

the trademarks and/or service marks of their respective owners.

An external view of the HSCB is shown installed inside the con-
crete compartment. 

Fig. 6 HSCB

The figure shows the external view of the indoor-installed circuit 
breaker panel.

Fig. 7 Circuit Breaker Panel

The figure shows the external view of the outdoor-installed 
line-section disconnecting switch panel.

Fig. 8 Line-Section Disconnecting Switch Panel


