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Synopsis

Nissin Kogyosha, which Tomizawa Nobu had established in 1910, was converted to a joint-stock-
company as Nissin Electric Co., Ltd. in 1917. Being influenced by the peak and bottom of business
cycles, NISSIN Electric has been paving the way for one of the major manufacturers of electric power
equipment. We will summarize remarkable development history of our technologies, following the epoch
of the power capacitor business transfer from Sumitomo Electric Industries (SEI), Ltd. just after the
World War II.
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Synopsis
Nissin Kogyosha, which Tomizawa Nobu had established in 1910, was converted to a joint-stock-
company as Nissin Electric Co., Ltd. in 1917. Being influenced by the peak and bottom of business cycles,
NISSIN Electric has been paving the way for one of the major manufacturers of electric power equipment.
We will summarize remarkable development history of our technologies, following the epoch of the power
capacitor business transfer from Sumitomo Electric Industries (SEI), Ltd,, just after the World War 1II.

.

Since the foundation, Nissin Electric group has kept the

Introduction

venture spirit originating from the Kyoto University, and
worked hard to achieve one of the leading manufacturers
of the electric power equipment. Fig. 1 shows our
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historical lineage of the technology development and the
summary to be described in the following chapters by
classifying 4 major business domains.
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Fig. 1 Historical Lineage of Technology Development

* Fellow

The Nissin Electric Review Mar. 2017 Vol.62 No.1



Overviewing the History of Technology Development NISSIN

ELECTRIC

2. History of Technology Development oscillation , causing overcurrent and overvoltage of the

2. 1 Business Expansion from Electrical Meter equipment. To investigate the transients and design

and Distribution Boards to Electrical Power the countermeasures, the power system analysis has
Equipment been developed as one of our core technologies.

The first business domain is the production of electrical
meter and distribution boards, which the founder
Nobu Tomizawa started in 1910. Nissin's activity was
extended to airplane instrument and vessel distribution
boards, leading to the business basis of the present
power supply system.

The second business domain was established at the
end of the Second World War, when the oilfilled (OF)-
type power capacitor business was transferred from

Sumitomo Electric Industries Ltd. Responding to the

Fig. 2 3-Phase Earth

rapid increase of the power demand after the business Leakage Meter Fig. 3 Distribution Boards

transfer, the fabrication of reliable capacitors and the
introduction of power-factor based electricity rates have
magnified our market share.

The collaboration with Tokyo Electric Power Co.
successfully completed the world's largest capacity of
the dead-tank contained power capacitor, which has Mﬁ

ll

I

become most popular in Japanese major substations

thanks to its compactness and human safety. Nissin

has become the No.l supplier of the reactive power cu147
compensation equipment in Japanese market. Fig. 4 OilFilled(OF)-  Fig.5 All-film Power Capacitor
Our capacitor voltage transformer(CVT) for voltage Type Power Contained in Dead-tank
Capacitor

measurement on high-voltage AC circuit is one of the
capacitor-applied unique products with No.l installation
share in Japan.

Since a sulfurhexafluoride (SFy) gas insulated
voltage transformer (Gas VT) was jointly developed
with Messwandler-Bau Co.(MWB) Germany, its
superior reliability has been highly evaluated both of
home and abroad.

Air-blast type circuit breaker (ABB) technology
was introduced from Merlin Gerin(MG), France and

the collaboration with them has realized SF-gas circuit
breaker (GCB) and gas insulated switchgear (GIS). The Fig. 6 %ﬁizifg(ﬁn\é?ltage Fig. 7 %i;;;i‘;ﬁfrd Voltage
development of auto-expansion (AE)-type interrupter,
has contributed to the compactness and the top market
share of 66-77kV rating GIS for recent 11 years.

We have also supplied all the harmonic filters to
the frequency-converting stations (between 50Hz and
60Hz system) and the converter stations of high voltage
direct current (HVDC) transmission system in Japan to
mitigate the harmonic interferences.

The harmonic filter circuit composed of capacitors

in series with reactors inevitably produces transient

Fig. 8 AE-type Compact GIS
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2. 2 Startup of Power Electronics Equipment
Business

Our power electronics technology has come from the
improvement of power quality such as voltage stability..
In 1973, we have developed and supplied the first
static var compensator (SVC) in the world to suppress
flicker problems. The SVC was composed of thyristor-
controlled reactors, fast-response controller for thyristor
switches, and harmonic filter branches in parallel.

We have tackled the realization of the photovoltaic
generation (PV) system in 1980s in collaboration
with Kansai Electric Power Co. to validate the self-
commutated inverter for the grid connection. The
inverter(power conditioner) in combination with
rechargeable battery has been field-tested to show
smoothing the fluctuation of power injection into the
grid from PV or wind turbine generator (WT). These
experiences of fast power flow control have given us a
means to levelling power consumption and to supply
stable power in an emergency.

2. 3 From Power Equipment Manufacturer to

Solution Service Provider
The third domain is the business of the electrical
power supply system which integrates the first and the
second domain in combination with the monitoring and
control system (MATE series) that has been developed
for the customers of the water treatment and the
highway facilities.

The life cycle engineering (LCE) business is also
involved there and expanded from installation and
maintenance to renewal proposal of the equipment.

It is the smart power supply systems (SPSS)
that we are going to promote, corresponding to the
liberalization of electrical power industry and the large-
scale penetration of renewable resources, where our

A4 N
[

TCR
(Thyristor Controlled Reactor)

Fig. 9 Static Var Compensator
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unique components and the know-how of power quality
are integrated.

SPSS is a solution service for customers having
various dispersed resources to enable the reduction of
energy consumption and the countermeasure against
utility's power outages.

2003120
Fig. 11 Monitoring Control Board for Water Treatment System

Power Supply System
Technology
Monitoring &

Control System
Technology

Evolution into SPSS (Smart Power Supply Systems

Fig. 12 Evolution into SPSS(Smart Power Supply Systems)

SPSS (SMART POWER SUPPLY SYSTEMS)
Nissin Maebashi Factory (2014.3~

allry Energy Siago Sysem

Fig. 13 SPSS(Smart Power Supply Systems)
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Fig. 14 Electron Beam Processing
System

2. 4 Business of Electron and lon Beam
Processing Equipment

The fourth business domain is composed of electron
and ion beam control technology and processing
equipment which we started to develop late 1950s. The
completion of the electron beam processing system
(EPS) in cooperation with the American company
in 1970s, has made NHV Corporation (NHVC) the
worldwide leading manufacturer of the EPS for the
production line of power cable, automotive tire, and
medical products.

Ton implantation has become widespread where
several kinds of ion are injected into the semiconductor
wafer with our proprietry high voltage technology.
Since the ion beam injection technology was established
in cooperation with High Voltage Engineering Europe
Co. (HVEE), the medium- and high-current ion implanter
have been developed . An ion doping system, enabling
the uniform and high density ion injection into wide
area of glass substrate, has been successfully completed
and delivered to the dominant manufacturer of liquid
crystal display (LCD) of television and smartphone. Both
kind of the ion implanters are now the main products
of Nissin Ion Equipment Co.Ltd. (NIC), especially the
latter is proud of the top position worldwide.

Through business collaboration with the American
company, developed was the multi-arc physical vapor
deposition (PVD) system, which have high-productivity
and high adhesion of the thin film coating on the tool
and the automobile parts. Currently, Nippon ITF, Inc.
(ITF) is responsible for the business of thin film coating
apparatus and coating service.

Fig. 15 Ion Implanter for FPD Manufacturing
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Fig. 16 PVD Coating Equipment

3. Summary

Nissin has been founded as a manufacturer of electrical
meter and distribution boards, extended to the
manufacturer of high voltage power equipment and now
taking a new step into the solution provider of SPSS to
integrate the business of power equipment, monitoring
and control system, and LCE.

The electron and ion beam processing business
originating from the high-voltage technology, has been R
& D -oriented and capturing the advanced technologies
and customer needs.

Electrical power system is the aggregation of
individual electrical circuit and presents typical analog
world.

The charged particle beam processing system,
supporting the high-tech production line, also controls the
beam flow in analog manner.

For the future expansion of our business, the
importance of the analog technology evolution should
be strongly emphasized as well as the the introduction
of the advanced technologies like big data and artificial
intelligence (Al).

To conclude this paper, the author would like to
appreciate the editing staffs of Nissin history for their
valuable advices and the reference materials.
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