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Power Generation

Thermal and Geothermal Power Generation

Hydro Power Generation

Nuclear Related Equipment

New Energy

Amidst the mounting concerns on global warming 
in the power generation industry, various initiatives 
are being made to expand renewable energies and make 
them a main source of power.  In Japan, the power 
sector is also emphasizing the importance of disaster 
preparedness and resilience.  In addition, revisions 
to lower the price of the “Feed-in Tariff Scheme for 
Renewable Energy” (FIT) have led to increased demand 
for added value in the renewable energy sector, such as 
cost reductions, decentralization, and power storage ca-
pability.  Fuji Electric is also in the process of strength-
ening its competitiveness and ability to address the 
increasing needs of the renewable energy sector and is 
shifting its business focus to the renewable energy field.

In such a situation, we completed the construction 
of the Moka Power Plant (2 × 600 MW class) as Japan’s 
first large-capacity inland combined-cycle power plant.  
The power plant contributes to resilience of energy in-
frastructure.

In the field of geothermal power generation, we con-
tinue to receive orders in Japan for 15-MW class geo-
thermal power generation facilities.  Overseas, we have 
continued to receive orders from countries in Africa 
since 2018 for geothermal power generation facilities.  
We are striving both in Japan and abroad to further 
contribute to cleaner world.  

For after-sales services in the field of thermal and 
geothermal power generation, changing market con-
ditions have required even greater efficiency and op-
eration life extension of existing power generation fa-
cilities.  In addition, there is growing demand for online 
inspections and diagnosis of equipment to be carried 
out while continuing to generate power.  Fuji Electric 
has retrofitted existing steam turbines in Taiwan and 
increased the output.  We have also established a tech-
nology for diagnosing insulation deterioration through 
online analysis of the gas components generator rotors.  
In the future, we will continue to proactively propose 
our services to meet increasingly sophisticated needs, 
while also strongly promoting on-shore and on-site field 
services in Japan and key overseas markets.

In the field of hydro power generation, the contin-

ued influence of FIT has created an unprecedented 
amount of demand throughout Japan, not only to de-
velop new small- and medium-sized hydroelectric power 
plants, but to also replace power plants built during 
Japan’s hydro power development era 50 to 60 years 
ago.  By utilizing three-dimensional flow analysis tech-
nology to best fit each power plant, these plants are 
not only expanding their power output but also signifi-
cantly increasing the annual availability of the power 
plants.  We will also propose environmentally friendly, 
oil-free technologies that do not use hydraulics, as well 
as next-generation hydroelectric power generation fa-
cilities that achieve better maintainability and longer 
lifespans.

In the field of solar power generation, we com-
pleted EPC contracts for the Suzuran Kushiro-cho  
Solar Power Plant (92.2 MW DC, 59.4 MW AC), Tsu 
Hakusan Solar Power Plant (23.4 MW DC, 18 MW AC) 
and Kuji Samuraihama Solar Power Plant (12 MW DC,  
8.5 MW AC).  In particular, the Suzuran Kushiro-cho 
Solar Power Plant, which also utilizes a lithium-ion 
storage battery system, is one of the largest facilities 
in Japan that meets the technical requirements of 
Hokkaido Electric Power Co., Inc. for output fluctuation 
mitigation measures (effective power fluctuation sup-
pression at the interconnection point of 1% per minute).  
The Kuji Samuraihama Solar Power Plant has satisfied 
the technical requirements from Tohoku Electric Power 
Co., Inc. of less than 2% voltage fluctuation (voltage 
deviation ΔV ) at the interconnection point by utilizing 
the reactive power compensation functionality of PCSs.  
Furthermore, we have launched large-capacity PCSs 
(1,500 V DC, 2,500 kVA) for solar power generation. 
One of our affiliates in Southeast Asia has participated 
in a project for a special economic zone and undertook 
two EPC projects for 5-MW AC plants (with storage 
batteries), including four sets of the large-capacity 
model.  We will continue to actively develop our busi-
ness in this field, particularly in the Southeast Asian 
market where expansion is expected due to the large 
amount of land suitable for large-scale power plants.

In the field of wind power generation, planning and 
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construction have started for large-scale wind farms, 
both onshore and offshore, in the Hokkaido and Tohoku 
regions.  In addition to providingg grid stabilization 
systems that combine storage batteries and PCSs, Fuji 
Electric will actively work on EPC projects for wind 
power generation facilities.

In the field of fuel cells, we shipped six phosphoric 
acid fuel cells to South Korea and four to Germany.  We 
plan to continue focusing on projects that utilize hydro-
gen, since it is gaining attention for its ability to reduce 
CO2 emissions.

In the field of nuclear power, we have provided 
technologies and products for earthquake resistance, 
fire protection and fire extinguishing that comply with 
the new regulatory standards to restart nuclear power 
plants and promote the construction of reprocessing 

plants and MOX fuel plants.  In regard to the decom-
missioning of nuclear power plants, we have been pro-
gressing in fuel extraction and cleaning for the Monju 
prototype fast breeder reactor, while also designing 
cement solidification facilities for disposing of waste 
created by the decommissioning work.  In addition, we 
are also developing new technologies to stabilize radio-
active waste generated during the operation and decom-
missioning of nuclear facilities.  

Fuji Electric will continue to focus on its power gen-
eration businesses, including those for geothermal, hy-
dro, and storage battery equipped solar and wind power 
plants, in order to contribute to the realization of a 
low-carbon society and improve the resilience of power 
infrastructure.

Fig.1  Rendering of completed Onikobe Geothermal Power Plant

1  Receiving Order for Power Generation Equipment of Onikobe Geothermal Power Plant Operated by Electric Power Development Co., Ltd.
In August 2019, Fuji Electric received an comprehen-

sive order to design, procure, manufacture, install and com-
mission the power generation equipment for the Onikobe 
Geothermal Power Plant (rated output at generator termi-
nal: 14.9 MW) operated by Electric Power Development Co., 
Ltd. The main equipment of steam turbines, generators and 
condensers is designed, manufactured and delivered by our 
Kawasaki Factory.

The power plant uses a single-stage flash system that uti-
lizes underground steam and hot water.

Since the plant will be built in a snowy area, it is de-
signed to improve reliability by taking into account the im-
pact of snow loads and the outside temperature, as well as the 
need for freeze protection measures, stabley supplying elec-
tricity throughout the year.

Design work is being carried out in preparation for the 
start of operations in April 2023.

Thermal and Geothermal Power Generation

Fig.2  Newly manufactured medium-pressure rotor

2  Performance Improvement by Retrofitting Existing Steam Turbines
Fuji Electric delivered four 600-MW steam turbine power 

generation facilities to the Mailiao Thermal Power Plant lo-
cated on the west coast of central Taiwan.  The steam tur-
bines have been providing a stable supply of electricity to the 
whole country ever since their start of operation 20 years ago.  
Recently, we retrofitted the power generation equipment to 
improve their performance.

The power plant’s steam turbines consist of 4 casing 
structures (high-pressure × 1, medium-pressure × 1, low- 
pressure × 2).  As part of the retrofitting, we manufactured 
a rotor and internal casing using the latest 3D blade design 
for the Unit-1 medium-pressure steam turbine to improve its 
performance.  Operations resumed in February 2020 follow-
ing the completion of the on-site replacement work.

We have received similar orders for the plant’s Unit-2 and 
Unit-3 steam turbines, which we plan to perform replacement 
in 2021.
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Generator

Fig.3  Example of generator gas analysis

3  Online Gas Analysis for Deterioration Diagnosis of Rotating Machinery Stator Winding
The insulation of the stator winding in a generator de-

teriorates over time due to the combined impact of electri-
cal, mechanical, thermal and environmental stresses asso-
ciated with its operation.  In particular, as the insulation 
surface of the stator winding deteriorates, partial discharge 
occurs, leading to the generation of corrosive gases such as 
ozone (O3) and nitrogen oxide (NOX).  In addition, the corro-
sive gas reacts with the moisture in the air to produce nitric 
acid (HNO3), which can corrode the metal parts inside the 
generator and cause damage to them, possibly resulting in a 
sudden accident.

In order to prevent such accidents from occurring, Fuji 
Electric has developed a patented method to estimate the de-
gree of deterioration of the insulation surface of the stator 
winding by quantitatively measuring the O3 and NOX using 
a simple measurement system during operation.  We plan to 
use this deterioration diagnosis technology to provide opti-
mal maintenance and repair plans.

Thermal and Geothermal Power Generation

Fig.4  Appearance of the test structure of seismic verification testing

1  Seismic Verification Test for MOX Fuel Plant
Fuji Electric is designing and manufacturing MOX fuel 

processing facilities for Japan Nuclear Fuel Limited.  The 
facilities handle nuclear fuel materials in sealed containers 
called glove boxes (GBs).  An important function of GBs is to 
prevent the nuclear fuel materials from leaking to the outside 
(i.e., confinement function).  When evaluating the confinement 
function, the tolerance value corresponds to the response ac-
celeration (acceleration at which the ability to maintain the 
functionality was verified) of the GB that had been previously 
confirmed to have no leakages via seismic verification testing.  
In recent years, however, higher tolerance values are being 
required since the magnitude of expected earthquakes is in-
creasing.  In FY2016, Fuji Electric conducted seismic verifica-
tion tests on our GBs and confirmed that they could maintain 
their functionality at response accelerations that exceeded 
conventional values (e.g., 5.7 G).  Based on these results, we 
designed and performed seismic calculations for the GBs and 
related equipment in FY2018 and FY2019.  In the future, we 
plan to manufacture these types of equipment in preparation 
of the completion of the MOX fuel processing facilities.

Nuclear Related Equipment
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Fig.5  System concept of a heat-storage type small modular HTGR

2  Small Modular High-Temperature Gas-Cooled Reactor with Heat Storage System
Nuclear power is positioned as a possible option for 

achieving decarbonization in the future.  Fuji Electric is de-
veloping a heat-storage small modular high-temperature gas-
cooled reactor (HTGR) in collaboration with Toshiba Energy 
Systems & Solutions Corporation.  We started creating the 
conceptual design in FY2019. The system combines a small 
HTGR, which is a nuclear reactor with inherent safety fea-
tures, with a steam turbine and a molten salt heat storage 
system that has demonstrated in some solar thermal power 
generation projects.  The system takes advantage of the re-
actor outlet temperature more than 700°C of the HTGR to 
efficiently store energy and regulate power generation. It is 
capable of responding to fluctuations in renewable energy 
generation.

By utilizing the HTGR technology that we have accu-
mulated through our experience with the High Temperature 
Engineering Test Reactor, we plan to commercialize small 
HTGRs by 2030 and provide practical application of heat-
storage types by 2050.
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Fig.7  “PVI1500CJ-3/2500”

2  5-MW Mega Solar Power Plant with Storage Battery for Special Economic Zones in Southeast Asia
In Japan, the number of new large-scale solar power 

plant projects has been declining, but in other countries, the 
number of new projects has been increasing.  Particularly in 
Southeast Asia, the demand for electricity is expected to in-
crease due to the increase in the working-age population and 
growth of the economy.  There are high expectations for so-
lar power due to the abundance of solar radiation in the re-
gion.  Fuji Electric has been working on a solar power gen-
eration project in Southeast Asia from FY2019.  Recently, in 
collaboration with our affiliates in the region, we received 
two engineering, procurement and construction (EPC) con-
tracts for the special economic zones.  Each solar power plant 
is equipped with lithium-ion batteries to provide peak cut and 
nighttime power supply.  The output at the interconnection 
point of each plant is 5 MW.  The new “PVI1500CJ-3 /2500” 
PCSs for solar power plants utilized for these power plants 
are smaller than conventional products, featuring a single-
unit capacity of 2,500 kW and maximum efficiency of 98.7%.

Fig.8  Delivered phosphoric acid fuel cells

3  Phosphoric Acid Fuel Cell for South Korea-Based Yuil Industry Co., Ltd.
In South Korea, there is active support and accelerating 

adoption of new and renewable energy sources, including fuel 
cells.

In 2017, Fuji Electric began delivering 100-kW phos-
phoric acid fuel cells to small- and medium-sized power pro-
ducers in South Korea.  There are currently 17 units in oper-
ation.  In particular, during FY2017, we delivered five units 
to Yuil Industry Co., Ltd., located in the southern west part 
of South Korea.  Due to their stable operation performance, 
three additional units were delivered in FY2019.  The instal-
lation of eight units at the same site is the largest number of 
units installed by Fuji Electric in South Korea.  Yuil Industry 
sells the 800 kW of electricity generated by the fuel cells to 
electric power utilities.  We plan to use the results of this 
project to expand the adoption of fuel cells, mainly for small- 
and medium-scale electricity sales and cogeneration projects.

Fig.6  Kuji Samuraihama Solar Power Plant

1  Completion of Reactive Power Regulating Mega Solar (Kuji Samuraihama Solar Power Plant)
Fuji Electric received an engineering, procurement and con-

struction (EPC) contract for a solar power plant to be constructed 
in Kuji City, Iwate Prefecture for Mirai Soden Samuraihama 
LLC. The power plant is connected to a 66-kV extra-high-voltage 
grid and has an output of 8.5 MW.

A static var compensator (SVC) is usually utilized to keep the 
voltage fluctuation rate of the grid due to solar power output fluc-
tuations within ±2% of the appropriate range.  However, use of a 
large and heavy SVC was not possible this time because of lack 
of space for installation.

In order to solve this problem, we developed a system that 
adds reactive power adjustment function to a solar power gener-
ation PCS and controls grid voltage fluctuations in combination 
with a control controller (PLC).  The reactive power is controlled 
within the range of ±4.6 Mvar at an output of 8.5 MW to keep the 
voltage fluctuation rate for the grid within the appropriate range.

New Energy



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


