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   Growth Expected for Geothermal  
Power Generation

Geothermal power generation uses high-temperature, high- 

pressure hot water and steam created from the heating of collect-

ed rainwater and underground water by magma reservoirs, with 

the resulting steam energy from this geothermal water then used 

to drive power-generating turbines. This is called renewable ener-

gy because the steam and hot water return underground, making 

this an environmentally friendly method of generating electricity.

 As the world strives to reduce the harmful impact on the envi-

ronment, the market for clean energy from geothermal power  

generation is expected to grow.

   Maintaining High Competitiveness with  
Leading Technological Capabilities

Turbines for geothermal power generation require high durability 

because of the corrosive properties of the geothermal steam 

gas they use.

 The Fuji Electric Group manufactures entire power generation 

systems, and has a competitive foundation consisting of  

advanced technological capabilities and expertise built up over 

more than 50 years.

 One of these technologies is high-performance reaction- 

type turbines, which allow for highly efficient operations. Our 

corrosion-resistance technology also protects turbines from  

corrosion and wear, giving them a high degree of reliability and 

a long useful life.

 Going forward, we intend to build on our corrosion-resistance 

technology to create technologies for even more reliable geo-

thermal turbines.

   Active Development in Areas with  
Geothermal Resources

Geothermal power systems can only be installed in areas with 

geothermal resources within volcano-belt regions. The Group  

already has a track record of orders in major markets, and is 

stepping up its efforts to obtain orders in newly targeted markets.

 Demand is also expected to grow going forward in the area  

of binary power generation. This power generation method 

makes it possible to generate electricity from heat sources in  

the 130°C range, which are currently difficult to use. We intend  

to strengthen our technological development in this area and 

further grow the business.

UsiNG CorrosioN-resistaNCe teChNoloGy to provide reliable,  
eNdUriNG CleaN eNerGy
The Fuji Electric Group’s power generation business was launched in 1927, and with full-scale operations in hydroelectric 
power from 1936 and thermal power from 1955, the Group has been highly competitive over many years. In the main area 
of geothermal power generation, the aggregate capacity of steam turbines manufactured to date exceeds 30,000MW. 
The Group began manufacturing steam turbines for geothermal power generation in 1960, and currently has a leading 
global market share of roughly 40%. Going forward, we are aiming to increase our global share even further, to 50%,  
in line with growth in demand.
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Markets being focused
Regions with record of orders where future growth is also expected
  United States, Indonesia, the Philippines,
  New Zealand, El Salvador, Iceland, Japan

Newly targeted markets
Regions with no record of orders but where future growth is expected
  Central & South America (Mexico, Chile),
  Africa (Kenya, Ethiopia)
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Glossary

• Reaction-type turbine technology:  Turbines that use the reactive force of steam’s expansion to turn the axle.
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Global Leader in Geothermal Power Generation

Geothermal Power Generation Framework
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   Popularity of Electric Vehicles Signals  
Major Potential

As automobiles are equiped with more electronics, the Group’s 

power semiconductors are used in a variety of components,  

including engine ignition equipment, electrical equipment  

that controls hydraulic pressure to brakes and power steering, 

and manifold pressure sensors. These power semiconductors  

contribute to improving fuel efficiency.

 Hybrid vehicles are powered by both an engine and electric 

motor and use IGBTs, which are capable of handling particularly 

high power and control the engine and motor with high precision. 

In electric vehicles, which are driven only by electric motors, IGBTs 

are used as key components for controlling the vehicle’s drive.

 Going forward, the Group will further enhance the efficiency of 

its IGBTs and other power semiconductors for energy savings in 

automobiles, railway, and other vehicles.

   Maintaining High Competitiveness through the 
Fusion of Power Electronics Technology

The Group’s power semiconductors have maintained a high level 

of market competitiveness by combining semiconductor technol-

ogies in areas like microelectronics and packaging with power 

electronics technologies built up over many years. We are proud 

of the high quality and reliability of our IGBT products, which we 

supply to top industry names in the automotive and FA fields.

 With the evolution of equipment toward higher performance 

and smaller sizes, power semiconductors need to become 

smaller and more efficient. Using our proprietary thin wafer  

technology for improved efficiency in terms of low loss and low 

noise, our IGBTs are already roughly 35% more efficient than 

previous-generation (2003) products.

 Looking ahead, we will develop next-generation devices using 

materials like silicon carbide (SiC) and gallium nitride (GaN), 

which can offer major noise reduction relative to conventional 

silicon material, while at the same time increasing our market 

competitiveness with mass production technology backed by 

high reliability.

   Growth in Social Infrastructure and Automobiles
The Fuji Electric Group is working to develop and increase  

sales of power semiconductors for hybrid and electric vehicles 

being promoted by government policies in various countries.  

We will also strengthen the fields of wind and solar power gene-

ration, and railways, where investment as social infrastructure 

can be expected.

 Going forward, we plan to increase the portion of semicon-

ductor sales in the “automotive application” and “energy and  

the environment” fields from the current (fiscal 2008) levels by 

approximately 30%, to more than 50% in fiscal 2011.

aChieviNG eNerGy saviNGs iN aUtomobiles aNd soCial iNfrastrUCtUre
Power semiconductors control the voltage and current in drive equipment like motors, and as a key component for  
energy savings, the market is growing. The Group’s semiconductor business began in 1953 with selenium rectifiers,  
and through innovative new product development has brought about many products that have acquired major shares  
within the industry. The Group currently has a leading global share of the market for industrial IGBTs used in factory  
automation (FA). The Group also has a large share of the global market for power semiconductors used in electrical 
equipment in automobiles.
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Main Uses of Power Semiconductors in Automobiles
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   No Limits to Uses for Lightweight, Thin,  
and Flexible

The Group’s solar cells are film-type and are only one millimeter 

thick. Being thin and light make them easy to install, and be-

cause they are flexible they can be installed in places that are 

not flat. For example, they can be installed in previously difficult 

places like arched roofs and on walls, and with the advantage of 

being lightweight a wide range of applications—even including 

ordinary roofs—is expected.

 In addition, highly efficient systems are possible by combining 

our independently developed power conditioners with our highly 

competitive power semiconductors.

  Developing Systems Using Unique Technologies
Solar Cells
We have created a technology for laminating a layer of electrodes 

on film, resulting in a weight that is one-tenth that of ordinary 

crystalline types using glass substrates. Fuji Electric holds the 

basic patents for both this structure and manufacturing method.

 Power generation efficiency is approximately 8%, which is 

lower than the 15%–20% for crystalline types, but because  

the conversion efficiency is less prone to decline in the heat of  

summer, in terms of the annual amount of electricity generated 

at the same output, Fuji Electric’s cells generate roughly 10% 

more than crystalline types.

Power Conditioners
With technologies and reliability developed in inverters and  

uninterruptible power supply systems (UPSs), our power condi-

tioners achieve highly efficient electrical power conversion. 

Going forward, we will pursue the development of low-capacity 

models with new power semiconductors that use next-generation 

elements, including silicon carbide.

Grid Connection
Using grid stabilization technologies developed over many years 

in electric power plants, we are achieving stable connection to 

power systems in the area of electric power supply.

   Targeting the Industrial Sector
Further developments can be expected in integrated building 

materials like building walls and sheet-type materials that take 

advantage of being lightweight.

 By combining these products with power conditioners that 

use our proprietary power semiconductors, we will create sys-

tems that maintain a supply–demand balance in the fluctuating 

output of sunlight and raise the visibility of electric power supply 

and demand conditions. In this way, we will extend our photovol-

taic power generation systems’ application to smart grids and 

other decentralized power source network systems.

 Going forward, we will work to obtain orders primarily in 
the industrial sector, which is our area of strength.

developiNG systems that CombiNe solar Cell modUles  
aNd power CoNditioNers
The Fuji Electric Group began mass producing its proprietary film-type amorphous solar cells in 2006. The Group is 
proud to be the world’s only manufacturer able to mass-produce solar cells on a film substrate using amorphous silicon. 
In addition, using the power electronics technology we have developed, in addition to high-efficiency power conditioners 
loaded on power semiconductors, we provide total solutions that combine solar cell modules and engineering capabilities.
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Advantages vs. Crystalline Types

 1/10th the weight

 1/200th the amount of silicon used

  CO2 produced in manufacturing is halved
  Less decline in efficiency at high  
temperatures (greater annual generation  

at same output)
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A Wide Range of Applications Is Expected
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Variety of Possible Uses for Photovoltaic Power 
Generation Systems
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   Optimizing Energy Use in Buildings  
and Equipment

Electric power used in equipment like power supplies and air 

conditioning is used over the entire area of a facility, but this  

energy consumption in areas where servers are not operating  

is wasteful.

 With green IDCs being used to monitor, analyze, and assess 

energy consumption of entire facilities, the visibility of the  

optimal energy condition can be raised. As a result, energy  

consumption can be reduced through the provision of electricity 

and the operation of air conditioning only in the areas in which 

they are necessary.

 UPSs do not only immediately provide electricity to machinery 

when there is a power stoppage, but they also send a stable 

supply of electricity to servers and other equipment. We will  

further enhance efficiency and energy-saving capabilities of 

UPSs by increasing the performance of power semiconductors 

equipped in UPSs.

 In this way, the Group is working to realize energy savings in 

entire building and equipment systems.

  Highly Competitive, Industry-leading  
Systems Technologies

Control Systems
The Fuji Electric Group boasts both monitoring and control  

systems technologies it has developed for industrial infrastruc-

tures including controls, sensors, measuring instruments,  

and cooling. We are establishing a solid position in the green 

IDC market by leveraging these technologies to save energy.

UPSs
In addition to immediately providing electricity to equipment 

when there is a power stoppage, UPSs prevent damage like 

data loss and file corruption from momentary drops in power 

supply voltage. We will further increase efficiency and strengthen 

our market competitiveness by developing highly efficient power 

semiconductors.

Alternative Energies
We will promote the proprietary utilization of clean energies  

including film-type solar cells and phosphoric acid fuel cells as 

one source for supplying electricity to IDCs.

   Expanding the IDC Business with Energy-saving 
Technology

The green IDC market is expected to grow worldwide, and the 

Fuji Electric Group will partner with leading suppliers of IDCs to  

develop system solutions that save energy throughout all of the 

IDC’s buildings and equipment, utilizing our technologies in  

areas including controls and measuring.

 We will also work to expand our business in the green IDC 

market by pursuing further energy savings in power supply  

devices like UPSs and transformers.

faCility-wide eNerGy saviNGs from eqUipmeNt to systems
Internet data centers (IDCs) are facilities that manage Internet connections and server operations, and with a concentration 
of UPSs—air conditioning equipment, power distribution units, and other devices in addition to the servers and other IT 
equipment—are one of the highest energy-consuming industries.
 The Fuji Electric Group has industry-leading shares of the markets for UPSs and molded-case transformers used in power 
supply equipment, and is working hard to build systems that monitor air conditioning and all equipment to optimize energy 
use. We are also developing systems that utilize clean energy by combining systems like photovoltaic power generation.

Electrical Equipment
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Air-conditioning Equipment

 Efficient supply of cold air

  Optimize by cooling areas where  
heat accumulates
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Expanding Green IDC Business through 
Development of System Solutions
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