
140

Current
Status and

Future 
Outlook

1. Introduction

Fuji Electric’s corporate philosophy hinges on 
a mission to contribute to prosperity, encourage 
creativity, and seek harmony with the environ-
ment, while the Company’s management policies 
are centered on the notion of contributing to society 
through its energy and environment businesses.  In 
line with the management policies, Fuji Electric 
has been engaged in the power generation business 
to achieve Japan’s energy mix*1 and make energy 
infrastructure more resilient to contribute to the 
realization of a decarbonized society.  Furthermore, 
in response to changes in the social environment, we 
have been focusing on the field of renewable energy 
(geothermal, hydro, biomass*2, solar, and wind en-
ergy sources).  We are thus working to develop and 
commercialize the technologies that improve output 
stabilization and the adjustability for demand fluc-
tuations due to time-of-day and weather, in addition 
to conventional efforts to improve operation effi-
ciency and maintainability.

This paper will describe the current status and 
future outlook of Fuji Electric’s efforts to realize a 
low-carbon society by introducing our initiatives in 
the energy field and highlighting some major exam-
ples of how we are achieving our goal.

2. Circumstances Regarding Electric Power 
Inside and Outside Japan

Electricity demand is expected to continue to 

grow throughout the world at an annual rate of 
around 1% until around 2040, mainly in non-member  
countries of the Organisation for Economic  
Co-operation and Development (OECD).

At the same time, the development of renewable 
energy power sources such as solar power and wind 
power is rapidly expanding as a measure to mitigate 
global warming.

In addition, various countries are developing 
new policies and measures to attain the common 
goal (temperature rise of 2ºC or less) of the Paris 
Agreement, which was agreed upon at the 21st 
Conference of the Parties (COP21) to the United 
Nations Framework Convention on Climate Change 
(UNFCCC) as a “sustainable development scenario.”

In Japan, the share of electric power sellers who 
newly entered the market has been rising since the 
full deregulation of retail electricity in April 2016 
and deregulation of gas in April 2017, reaching 
16.2% as of December 2019.

The Feed-in Tariff (FIT) Scheme for renew-
able energy was introduced in July 2012 and has 
contributed to boosting the share of renewable en-
ergy in power generation from 10.8% in FY2011 
to over 16.0% as of FY2017.  The scheme was re-
vised in 2016 in an effort to “maximize the adop-
tion of renewable energy while reducing the bur-
den on the nation.” Moreover, the “Act on Special 
Measures Concerning Procurement of Renewable 
Energy Sources by Electricity Utilities” will be 
revised on April 1, 2022, and the name of the act 
will be changed to the “Act on Special Measures 
Concerning Promotion of Use of Renewable Energy 
Electricity.” The following four points are proposed 
for the revision of the act to promote the use of re-
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*1 Energy mix: 
Energy mix refers to the “combination 

of various power generation methods to sup-
ply electricity to society as a whole.”  The 
5th Strategic Energy Plan, decided by the 
Cabinet in July 2018, showed a combination 
ratio of power generation methods for 2030, 
in which renewable energy occupies 22% to 
24%, nuclear power 20% to 22%, and ther-

mal power 56%. This 2018 plan sets a goal of 
reducing CO2 emissions by 26% from that in 
2013, in addition to the goal of the combina-
tion of the generation methods (energy mix) 
of 2030 decided in 2015.

*2 Biomass power generation:
Biomass is an organic resource derived 

from animals and plants.  Biomass power 

generation produces electricity by using bio-
mass as a fuel for thermal power generation.  
Biomass, consists of waste-based materials 
and crop-based materials, can be dried or 
processed into chips or pellets to be used as 
fuel.



141Fuji Electric’s Power Generation Business to Realize a Low-Carbon Society: Current Status and Future Outlook

is
su

e:
 F

uj
i E

le
ct

ric
’s

 P
ow

er
 G

en
er

at
io

n 
B

us
in

es
s t

o 
R

ea
liz

e 
a 

Lo
w

-C
ar

bo
n 

So
ci

et
y

newable energy.
(1) In addition to the FIT scheme*3 the FIP 

scheme*4 will be introduced.
(2) Development of systems that make the most of 

the potential of renewable energy
(3) Appropriate disposal of renewable energy pow-

er generation equipment
(4) Revocation of accreditation due to long-term 

inactivity

3. Geothermal Power Generation Field

Geothermal power generation, including hot-
spring power generation, is starting to be recognized 
both inside and outside Japan as a stable renewable 
energy source that is not affected by weather and 
other natural conditions.

The number of flash cycle power generation*5 
facilities, including large ones, has been increasing 
despite the limited heat sources applicable for this 
generation type.  There are many projects where 
production wells are being developed, and the num-
ber of power generation facilities is expected to 
increase.  Figure 1 shows a panoramic view of the 
Nga Awa Purua Geothermal Power Plant in New 
Zealand.  It has the world’s largest single unit ca-
pacity of 140 MW.  This plant is the world’s largest 
triple-flash*6 geothermal plant.

Meanwhile, binary cycle power generation*7 can 
utilize low level*8 heat sources, and it allows the low 
temperature geothermal resources to be utilized for 
power generation.  It is expected that it will eventu-
ally surpass flash cycle power generation in terms of 
the scale of new installations per year.

In countries where geothermal power genera-
tion is commonly used, such as Indonesia, the 
Philippines, Mexico, Iceland, Kenya, and New 
Zealand, there are ongoing plans to development 

and construct additional geothermal power plants.  
In Japan, geothermal power generation has also 
been expanding as a renewable energy source due to 
the continuation of the FIT purchase price scheme 
(Refer to “Muara Laboh Geothermal Power Plant 
in Indonesia” on page 147).  Moreover, there are 
currently many plans and development projects be-
ing undertaken that take advantage of government 
subsidies for geothermal source exploration and well 
drilling, which involves investment risks.

As a market-leading manufacturer in the field 
of geothermal power generation, we continue to de-
velop technologies that improve the economical ef-
ficiency and operational efficiency of plants and en-
hance the corrosion resistance, scale inhibition, reli-
ability, and maintainability of equipment.  In terms 
of after-sales services, as in the field of thermal 
power generation, we have expanded our service 
bases and service line-up, and are actively proposing 
services that help customers operate their plants 
safely, stably, and economically.

*3 FIT Scheme:
FIT is an acronym for Feed-in Tariff. 

This scheme aims to expand the use of re-
newable energy by requiring electric utili-
ties to purchase power generated from re-
newable energy sources such as solar, wind, 
hydro, geothermal and biomass energy 
sources at a price set by the government for 
a certain period of time.

*4 FIP Scheme:
FIP is an acronym for Feed-in Pre-

mium.  This scheme aims to allow renew-
able energy sources to be independent en-
ergy sources and widely used by putting a 
premium on the selling price of electricity 
generated from these energy sources.

*5 Flash cycle power generation:
A power generation system that ex-

tracts only steam using a steam-water sepa-
rator and directly rotates a steam turbine 
when the steam emitted from the wellhead 
contains a large amount of hot water.

*6 Triple flash system:
A flash system, which only uses steam 

after separating the steam and water, con-
ventionally has not more than two stages of 
steam-water separators, and this structure 
cannot make full use of steam pressure to 
deliver high efficiency.  Fuji Electric has 
thus created the triple flash system.  As 
the name suggests, this system uses three 
stages to extract a greater volume of steam. 
It is a power generation system that maxi-
mizes the use of the heat of the earth while 
minimizing waste.  The hot water separated 
by the steam-water separator is returned to 
the ground through a well called a reinjec-

tion well.

*7 Binary cycle power generation:
A power generation system that uses a 

heat source such as low-temperature steam 
or hot water.  High pressure steam cre-
ated by transferring geothermal heat to a 
medium (working fluid) with a low boiling 
temperature, such as pentane, rotates the 
turbine.  It is suitable for low level (low tem-
perature) heat sources that cannot be used 
in flash cycle power generation systems.

*8 Low level:
A low temperature range that has not 

yet been effectively used.  For example, hot 
water at around 100°C, process steam used 
in factories, and hot water for waste heat.

Fig.1   Panoramic view of the Nga Awa Purua Power 
Generation Plant
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For flash cycle power generation, two plants are 
under construction in Indonesia and Kenya.  For bi-
nary cycle power generation, we have completed two 
5-MW binary cycle power plants, which are some of 
the Japan’s largest binary cycle power plants. The 
two plants utilize fluorocarbon substitute and nor-
mal pentane respectively as the working fluid.  We 
are also working on small-scale binary systems for 
the Japanese market.

4. Hydroelectric Power Generation Field

In Japan, hydroelectric power has been prefer-
entially developed successively over the past 100 
years at economically advantageous sites.  As a re-
sult, new sites are tending to be smaller and more 
remote and this creates obstacles in terms of up-
front investment.  Furthermore, due to the long lead 
time from planning to development, these types of 
projects are often susceptible to changes in the so-
cial and economic environment.

Fuji Electric delivered its first hydro power gen-
eration equipment in 1936.  Since then, we have 
developed, designed, manufactured, and delivered 
all kinds of water turbines, from high-head Pelton 
turbines to low-head valve turbines.  In 1997, we 
established Voith Fuji Hydro K.K. as a joint venture 
with Germany’s Voith GmbH & Co. KG, with whom 
we have had a technical partnership since 1938.  We 
are utilizing Voith Group’s latest technologies and 
global procurement network to continue to expand 
our hydro power business.

Hydro power is a clean, locally produced energy 
source with low CO2 emissions.  Moreover, it can be 
utilized stably regardless of weather conditions.  It 
is thereby positioned as a base-load power source 
laying the foundation of electricity supply.

As a measure to support the expansion of re-
newable energy, FIT has continued to successfully 
provide the industry a boost.  In addition to the de-
velopment of new small- and medium-scale hydro 
power facilities, projects to renew power plants that 
were built during Japan’s hydro power development 
period 50 to 60 years ago are now thriving unprec-
edentedly throughout the country.

By utilizing three-dimensional flow analysis 
technology to best fit each power plant, the plants 
have increased a power output and even an annual 
power generation significantly.  We will continue 
contributing to reducing environmental burdens by 
offering environmentally friendly oil-free technolo-
gies that do not use oil pressure and next-generation 
hydro power equipment that has higher maintain-
ability and a longer service life.

5. Solar Power Generation Field

FIT was adopted in 2012 with the aim of real-

izing a low-carbon society through the widespread 
use of renewable energy.  Since then, large-scale 
solar power generation (mega solar power genera-
tion) has been spreading throughout Japan at a rate 
faster than initially expected by the government.  
Facilities in operation as of March 2020 have an 
output capacity of 40 GW.  Moreover, the market for 
mega solar power generation is expected to continue 
to grow in line with the government’s policy of mak-
ing it a mainstream power source.

However, to achieve this growth, there are some 
technical issues that need to be resolved.  The first 
issue is grid stabilization.  Fuji Electric has been 
working on the development of a grid stabiliza-
tion system for mega solar power generation since 
2016.  In particular, this task has involved develop-
ing a technology that mitigates output fluctuations 
to 1% or less per minute at interconnection points 
in accordance with the requirements of Hokkaido 
Electric Power Co., Inc.  In a subsequent paper, we 
will introduce Japan’s largest-class storage-battery 
equipped mega solar power plant.  It has a total 
output of 59.4 MW AC, consisting of a DC capac-
ity of 92.2 MW and lithium-ion battery capacity of 
25.3 MWh.  The plant has been operating smoothly 
since the start of selling electricity under the FIT 
Scheme on February 1, 2020 (Refer to “Japan’s 
Largest Class Storage-Battery Equipped Mega Solar 
Power Plant” on page 152).

Another technical issue involves developing a 
system that can suppress grid voltage fluctuation 
associated with output fluctuations while also mini-
mizing costs.  Fuji Electric has developed a device 
that can suppress grid voltage variation to within 
a specified value by using the reactive power com-
pensation function of power conditioning systems 
(PCSs) without the need of a static var compensator 
(SVC).

Based on our achievements in Japan, we are 
also strengthening our efforts to realize a low- 
carbon society on a global level.  Specifically, 
Southeast Asia is expected to continue to experience 
significant economic growth, which means that de-
mand for electricity will continue to increase.  Since 
the region has abundant solar radiation, there are 
also high expectations for mega solar power genera-
tion as a renewable energy.  However, regardless of 
the country, grid lines are still developing.  As a re-
sult, technologies for peak-cut functions and fluctua-
tion mitigation are essential.

By targeting this market, Fuji Electric has 
developed a new 2,500-kVA, 1,500-V-DC large- 
capacity PCS.  It can increase the overload ratio*9 to 
200%, allowing mega solar power plants to raise the 
power output.  Leveraging this product, we received  
the orders for two projects for storage-battery 
equipped mega solar power plants with a capacity of 
5 MW apiece located in economic zones in Southeast 
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Asia and started the construction as an engineering, 
procurement and construction (EPC) contractor.

Fuji Electric aims to achieve a Low-Carbon 
Society from a global perspective.  We will thus 
continue to contribute to the spread of mega solar 
power generation that will serve as a low-cost and 
stable power source.  To achieve this, we are taking 
into account the characteristics of each country and 
region while utilizing storage battery control tech-
nology and equipment suited to grid limitations.

6. Wind Power Generation Field

Decarbonization in the United States and 
Europe is mainly led by mega solar and wind power 
generation, especially offshore wind power.  In 
Japan, wind power generation is also supported 
by the FIT since it is viewed as an important field 
of renewable energy.  In December 2018, the “Act 
on Promoting the Utilization of Sea Areas for the 
Development of Marine Renewable Energy Power 
Generation Facilities” was promulgated to promote 
large-scale wind power generation.  The demand is 
thereby expected to increase over the long term.

Specifically, there have traditionally been strin-
gent restrictions on the onshore and offshore instal-
lation of equipment in the Hokkaido and Tohoku 
regions due to grid limitations.  However, taking 
above-mentioned measures has accelerated devel-
opment in those regions, resulting in a number of 
projects being set in motion.  Fuji Electric has been 
undertaking EPC projects for wind power plants 
of several tens of megawatts by leveraging our es-
tablished plant engineering capabilities and equip-
ment, such as that for grid connection and power 
stabilization.

Hokkaido and Tohoku are regions well suited 
for wind power generation.  However, the capacity 
of their power grids is relatively small and measures 
need to be taken to ensure power quality by miti-
gating output fluctuations due to changes in wind 
conditions.  In this regard, Hokkaido Electric Power 
Co., Inc. announced its “Technical Requirements 
for the Output Fluctuation Mitigation Measures of 
Wind Power Generation Facilities” in FY2016.  The 
requirements state that newly constructed wind 

power plants must be equipped with storage batter-
ies or other equipment to reduce output fluctuations 
to a level that does not affect the frequency adjust-
ment of the power grid.

Fuji Electric has a proven track record of deliv-
ering fluctuation mitigation systems for solar power 
plants in this region and has the technical ability 
and system line-up capable of meeting the stipu-
lated requirements.  We are also developing a new 
type of PCS for storage battery equipped systems 
(PVI1400CJ-3/2600, 1,400 V DC, 2,600 kVA) that 
can greatly contribute to system optimization, re-
ducing the total cost of operating plants.  We plan to 
release this product to the market in FY2021.

Furthermore, in consideration of the future 
spread of offshore wind power plants, 275-kV sub-
station equipment needs to be developed and the 
measures for voltage fluctuation and harmonic reso-
nance, which are required for long-distance power 
transmission, need to be taken.  We also need to 
meet the various requirements of individual custom-
ers.  In order to meet these challenges and the needs 
of customers, we have also amassed technologies for 
simulation and the countermeasures against the ef-
fects of stray capacitance of cables.

7. Fuel Cell Field

The use of hydrogen is one way to contribute 
to the realization of a low-carbon society.  In recent 
years, fuel cells, typical equipment running on hy-
drogen, have been rapidly increasing in use for a 
variety of applications, such as household fuel cell 
cogeneration*10 systems (ENE-FARM*), fuel cell ve-
hicles (FCVs), indoor forklifts, mobile base station 
emergency power sources, and power generation 
projects in Europe, the United States, and South 
Korea.

To produce the fuel for the generation, a hy-
drogen production method that uses a chemical 
reaction called steam reforming is used.  This has 
enabled the use of city gas, LPG, and biogas such 

*9 Overload ratio:
The amount of electricity generated 

by solar power facilities decreases when the 
sunlight grows dim.  Thus, surplus solar 
panels are typically installed to complement 
the decrease.  When connecting power gen-
eration facilities to a power company’s grid, 
an appropriate PCS is selected through the 
grid connection consultation to determine 
the capacity.  The overload ratio indicates 
that how much bigger the actual installed 

capacity of solar panels compared with the 
rated one, which is generally between 120% 
and 170%.  The larger this value is, the 
faster the return on investment will be.  In 
this respect, the Ministry of Economy, Trade 
and Industry also states on its website that 
“overloading is not prohibited because it has 
some merits.”

*10 Cogeneration:
Cogeneration is commonly referred to 

as combined heat and power.  It is a highly 
efficient system that makes effective use of 
energy by supplying heat while simultane-
ously generating electricity.  Fuel cells pos-
sess excellent characteristics in this regard. 
Phosphoric acid types have a power genera-
tion efficiency of 42% and an exhaust heat 
efficiency of 49%, meaning that the energy 
utilization efficiency can be increased up to 
91%.

*   ENE-FARM is a trademark or registered trademark of 
Tokyo Gas Co., Ltd., Osaka Gas Co., Ltd., and ENEOS 
Corporation.
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as sewage digester gas.  In the future when the ap-
plication of hydrogen in society is more widespread, 
there will be more opportunities to utilize hydrogen 
directly.

Since fuel cells generate power through electro-
chemical reactions without burning fuel, they do not 
depend on the size of power generation equipment 
and can achieve high power generation efficiency 
even at low output power.  Without burning, fuel 
cells emit almost no air pollutants and have low 
noise and vibration.  In addition, by utilizing the 
heat discharged during power generation, they can 
provide a high overall efficiency of 90%.

As shown in Table 1, fuel cells are classified by 
the electrolyte as follows: hosphoric acid fuel cells 
(PAFC), polymer electrolyte fuel cells (PEFC), mol-
ten carbonate fuel cells (MCFC), and solid oxide fuel 
cells (SOFC).  These types have respective operating 
temperatures and power generation efficiencies, and 
suitable applications.  

Fuji Electric recognized the potential for PAFCs 
and started developing them in 1973 because of 
their exhaust heat temperature and electrolyte sta-
bility.  In cooperation with the Japanese govern-
ment, gas companies and power companies, we have 
examined field tests for more than 90 units having 
various capacities ranging from 50 kW to 5 MW.  In 
1998, we began selling 100-kW commercial units 
that incorporated our experiences and expertise.  As 
of March 2020, we have shipped a total of 100 units 
worldwide, of which 82 units are currently in opera-
tion.  Among these units, 33 of them were shipped 
overseas to Germany, South Korea and other coun-
tries, and 32 units use digester gas, a renewable 
energy source, as fuel.  Fuji Electric’s fuel cell power 
generation equipment has a track record of very 
long cumulative operating times of up to 130,000 

hours (15 years), demonstrating the fuel cells’ high 
durability and reliability.

Fuji Electric is committed to making its PAFCs 
easier to install, more functional, more versatile and 
less expensive, working towards a low-carbon soci-
ety.  We are promoting the adoption of fuel cells in 
countries such as Germany and South Korea, where 
initiatives have been enacted to promote the spread 
of fuel cells.  In addition, we are developing a model 
that uses digestion gas, which is supported by the 
FIT as renewable energy source in Japan.  As men-
tioned above, we are expecting the use of hydrogen 
to become more widespread in the future.  In prepa-
ration for this, we are developing hydrogen-fuel-
dedicated PAFCs that are optimized for processes 
for directly using hydrogen as fuel to save space and 
costs, contributing to achieve a low-carbon society 
(Refer to “Phosphoric Acid Fuel Cells for the Korean 
Market” on page 159).

8. Thermal Power Generation Field

As the world moves toward a low-carbon energy 
supply, COP21 and other international conferences 
have established CO2 reduction targets.  The num-
ber of fossil fuel power generation facilities tend to 
decline.

In Japan, a policy was announced in July 2020 
to reduce the use of coal-fired power plants.  In line 
with this policy, specific studies are now being un-
dertaken on new regulatory measures to fade out 
inefficient coal-fired power plants in the future.

However, the current high level of dependence 
on fossil fuels and the need for a stable energy sup-
ply mean that fossil fuel power generation is ex-
pected to decrease but not entirely disappear.  In or-
der to maintain the stability of power grids even af-
ter the share of renewable energy increases, the de-
mand for gas turbine combined cycle (GTCC) power 
generation is expected to continue to increase due to 
the high efficiency and low environmental impact.

It is against this backdrop that Fuji Electric is 
working to improve the efficiency of thermal power 
generation to increase economical efficiency and re-
duce environmental burdens, thereby contributing 
to the creation of customer value throughout the 
life cycle of the facilities.  Specifically, we provide 
secure, highly reliable technologies, such as high 
temperature and high pressure steam equipment, 
reheat cycles*11 for small- and medium-capacity tur-
bines, compact steam turbines, fewer turbine cas-
ings.

*11 Reheat cycle:
The reheat cycle extracts some of the 

steam in the expansion process of the tur-
bine, sends it to the boiler to reheat it to be 

superheated, and then sends it back to the 
turbine to expand it to the final pressure.

Using reheat cycle can achieve better 
thermal efficiency than the normal cycle and 

increase the turbine output per steam flow 
rate.

Table 1   Types of fuel cells, power generation efficiency, and 
applications

Type
Phosphoric 
acid type
(PAFC)

Polymer elec-
trolyte type

(PEFC)

Molten car-
bonate type

(MCFC)

Solid oxide 
type

(SOFC)

Operating  
tempera-
ture

190 °C to 
200 °C 70 °C to 90 °C 600 °C to 

700 °C
700 °C to 
1,000 °C

Power 
genera-
tion ef-
ficiency

40% to 45% 35% to 40% 45% to 50% 45% to 60%

Main 
applica-
tions

Business use

Household 
use

Automobile 
use

Business use Business use
Household use
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By making use of these cultivated technologies 
and expertise, we delivered a large inland GTCC 
power plant in FY2019, which helps to improve the 
resilience of the entire power grid (Refer to “First 
Inland GTCC Thermal Power Plant in Japan: 
Generator Onsite Manufacturing” on page 164).  In 
addition, we are currently working on the design, 
manufacture, and construction of ultra-supercritical 
thermal power generation*12 and biomass power 
generation projects with the goal of completing them 
on schedule.

In terms of after-sales services, we not only pro-
vide periodic repair and lifetime extension, but also 
actively apply the latest technologies to improve 
efficiency and operation and significantly increase 
the rate of uptime through preventive maintenance 
using various diagnostic technologies (Refer to 
“Online Gas Analysis for Deterioration Diagnosis of 
Rotating Machinery Stator Winding” on page 169).  
Furthermore, we are enhancing our service bases 
outside Japan to include the United States, Taiwan, 
South Korea, Southeast Asia and the Middle East 
while also developing indigenous repair techniques 
so that we can minimize outage time at power 
plants.  In addition, we are actively developing diag-
nostic systems that utilize robotics to substantially 
reduce equipment downtime.

Looking ahead, we aim to continue creating cus-
tomer value by actively offering services while reli-
ably meeting the diverse needs of our customers.

9. Nuclear Power Field

According to the supply and demand outlook 
for electricity in the 5th Strategic Energy Plan, 
nuclear power is positioned as a power source that 
will supply 20-22% of all electricity in 2030.  This 
energy mix ratio is consistent with the goal of reduc-
ing greenhouse gas emissions, including CO2 emis-
sions, from energy sources by 26% compared to 2013 
levels.  However, since ensuring safety is the prior 
condition, restarting or constructing nuclear power 
plants have to satisfy new regulatory standards that 
draw on lessons learned from the accident at the 
Fukushima Daiichi Nuclear Power Plant.  In line 
with these new standards, 24 reactors are scheduled 
for decommissioning, 9 reactors have been restarted 
as of the end of 2019, and 27 reactors are on track to 
be restarted in the future.  Figure 2 shows the opera-
tional status of nuclear power plants in Japan.

At present, the National Institute for Nuclear 

Damage Compensation and Decommissioning 
Facilitation Corporation (NDF) and other organiza-
tions are working intently to achieve decommission-
ing plans throughout the country by taking mea-
sures against contaminated water and developing 
technologies and designing equipment to extract 
fuel debris.  At the same time, progress is also be-
ing made in regard to the nuclear fuel cycle, in 
which spent fuel is reprocessed and the recovered 
uranium-plutonium mixture is put to good use in a 
harmonious manner.  In the field of nuclear power, 
ongoing solution technologies are, for the time be-
ing, required for both restarting and decommission-
ing of power plants.

Fuji Electric has been developing the decommis-
sioning technology for nuclear power plants, includ-
ing the fuel removal and fuel cleaning of the Monju 
prototype fast breeder reactor, as well as the design 
of cement solidification equipment to process dis-
mantled waste (Refer to “Unloading and Handling 
Technology of the Fuel Assembly in Prototype Fast 
Breeder Reactor ‘Monju’” on page 174).

Moreover, in order to safely process, dispose 
and store the radioactive waste generated during 
the operation and decommissioning of nuclear facili-
ties, we have been conducting research and devel-

*12  Ultra-supercritical-pressure  
thermal power generation:
A highly efficient power generation 

system that reduces the thermal energy re-
quired to vaporize water by placing it under 

high temperature and high pressure con-
ditions that exceed the critical pressure of 
water. Operating temperature and pressure 
have been gradually made higher to increase 
the efficiency of power generation. When they 

exceed 24.1 MPa and 566 °C respectively, the 
state is called ultra-supercritical-pressure 
thermal power generation.

Reference: “Current Status of Nuclear Power Plant Operation,” Ministry of 
Economy, Trade and Industry (Original, Japanese) 
Made by Fuji Electric by reference to Nuclear Power and Energy Drawings 
by the Japan Atomic Energy Relations Organization

(As of January 18, 2021)

Reactors in operation
*Five units have been shut 
down

Number is the number of reactor

Reactors approved for 
installment license 
amendment
Reactors under assessment for 
new regulatory requirements
Reactors that have not 
applied for assessment
Reactors to be decommissioned

Tomari Nuclear
Power Station

Kashiwazaki-Kariwa 
Nuclear Power Station

Onagawa 
Nuclear Power 
Station

Shika Nuclear 
Power Station

Higashidori 
Nuclear Power 
Station

Ohma Nuclear 
Power Station

Fukushima Daiichi 
Nuclear Power Station

Fukushima Daini 
Nuclear Power Station

Tokai/Tokai Dai-ni 
Power Station

Hamaoka Nuclear 
Power Station

Ikata Nuclear 
Power StationSendai Nuclear 

Power Station

Genkai Nuclear 
Power Station

Shimane Nuclear 
Power Station

Tsuruga Nuclear 
Power Station

Mihama
 Nuclear

 Power Station

Ohi Nuclear 
Power Station

Takahama 
Nuclear 
Power 
Station

Fig. 2  Operational status of nuclear power plants in Japan
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opment in collaboration with Jacobs Engineering 
Group Inc. of the United States on a solidifica-
tion technology that uses geopolymers, which have 
many prominent features (Refer to “Radioactive 
Waste Treatment Using the Advanced ‘SIAL®’ 
Solidification Technology” on page 180).

Furthermore, in order to contribute to the nu-
clear fuel cycle, we are providing technologies and 
products that comply with the new regulatory stan-
dards, including uranium-plutonium mixed oxide 
(MOX) fuel production facilities, remote handling 
equipment, earthquake-resistant switchboards, and 
fire prevention and extinguishing facilities.

10. Postscript

The role of power generation (i.e., energy cre-

ation) as an integral component of energy systems 
will not be limited to efficiently creating electricity, 
but will also extend to the delivery of the effective 
use of electricity and heat.  Going forward, Fuji 
Electric will continue to focus on its customers, lis-
ten to their opinions, and work with them to create 
customer value.  With this in mind, we remain com-
mitted to innovating technologies and enhancing our 
services.

We plan to continue making significant contri-
butions to the realization of a sustainable society by 
providing safe, secure and environmentally friendly 
energy creation and social infrastructure solutions.



＊  All brand names and product names in this journal might be trademarks 
or registered trademarks of their respective companies.


