
Clearly different from incandescent light bulbs and LEDs, Organic Light-Emitting Diodes（OLEDs）*1 will radically 
change the concept of lighting. These luminous flat panels are just 2.3mm thick, produce almost no heat and 
require very little energy. Thanks to their many outstanding features, they are expected to become the next 

generation of environmentally conscious lighting sources. For this reason, worldwide lighting manufacturers have 
taken an interest in this new field — one that is forecast to be worth several hundred billion yen within a few 

years. Among these market entrants, one company — Lumiotec Inc.*2 — is employing a unique means of market 
development to compete against major companies.  Lumiotec is in fact now targeting Europe’s high-value design 
markets as well as niche markets where special lighting applications are very important. This article focuses on 

Lumiotec’s efforts to develop the market from the ground up.

Starting from Zero — A Tale of Market Development

Bold Creativity: Promoting OLED Panels
Around the Globe
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Winning Over Europe with Design Value

  OLED panels are extremely thin, very light and 
produce almost no heat. Since the material is not 
limited to conventional shapes, manufacturers can 
devise innovative and endless possible applications. 
According to Keita Maruyama, in charge of general 
marketing at Lumiotec, “This type of lighting is a 
world novelty, so we’ll start by telling the people 
what OLEDs are and what makes them unique. We’ll 
also emphasize the design angle, showing them how 
much freedom of design they’ll have.”
  Since the material itself is currently still expensive, 
Lumiotec determined that instead of entering the 
general consumer electronics market and compet-
ing against the major players with their OLED 
panels, they would target markets that value 
ingenious design and ease of use. For this purpose, 
they set their sights on the design, fashion, art, 
culture and high-tech categories, initially targeting 
Europe due to its constant attention to design and 
functionality in products.
  To start, the company partnered with an Italian 
designer and in April 2011, took part in their first 
exhibition at Salone Internazionale del Mobile di 
Milano*3 with the goal of promoting OLED lighting 
around the world. “During the fair, the atmosphere 
that permeates Milan makes you feel like you’re 
taking part in an immense theater scenario that floods 
all over the city with the latest and best worldwide 
design. People gather here from all over the world. It’s 
a perfect opportunity,” says Sara Milesi, interna-
tional supervisor of the Lumiotec Marketing Group. 
Lumiotec’s exhibit had a dramatic impact on visitors 
and was widely covered by major media in the design 
and building industries.

  Milesi deserves much of the credit for Lumiotec’s 
success at the Italian event, putting her linguistic 
abilities to good use and demonstrating the appeal of 
OLEDs to visitors in five languages. She spoke about 
her thoughts: “I wanted people to feel the tremen-
dous impression I had when I first saw OLEDs. My aim 
is to make the entire world understand the potential 
of OLED lighting.” Milesi is working hard to become a 
mediator between Japan and the rest of the world. 
Her work has yielded excellent results, including 
cooperation with European and American corpora-
tions and membership in the Associazione Italiana Di 
Illuminazione (Italian Lighting Association). Alongside 
such industry giants as a world-famous fashion 
designer and a world-renown auto manufacturer, 
Lumiotec participated in a gala party hosted by the 
Italian Chamber of Commerce in Japan as the only 
Japanese corporate sponsor. This was thanks to 
Milesi’s outgoing nature and tireless efforts to 
proactively build relationships within the Italian 
community in Japan. Now when people speak of 
OLEDs, Lumiotec is considered on an equal footing 
with the world’s three largest light manufacturers*4.

Filling Needs, Boosting Brand Names

  It has been less than 18 months since OLEDs were first 
mass-produced, and OLED lights are still not well 
known. Precisely because of this, it is essential to 
expand the market through powerful proposals. 
Maruyama, who has developed the market from 
scratch says, “It’s important that clients have a concrete 
image of OLEDs, or we’ll get nowhere. So we take the 
OLEDs’ advantages – they don’t produce much heat, 
they’re thin, they’re light – and explain them in terms of 
how they answer customers’ needs. To start with, we 
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visit them frequently and find out exactly what they 
don’t like about the product they’re currently using. 
The proposals of OLEDs begin from there.”
  Recently, Maruyama met with a Japanese broad- 
casting station and a local manufacturer of lighting for 
stage and studios, and started developing lighting 
equipment for television studios. The halogen lights 
generally used for studio lighting generate a lot of heat, 
and the people in front of them end up dripping with 
sweat. Since OLED lighting doesn’t produce much heat, 
we showed the customer that it would resolve this 
issue. We also told them that, since the material itself is 
a flat surface, they could easily make adjustments to 
the lighting without using reflector boards, and that 
the OLEDs consume less power and need replacing less 
frequently. We were able to unite the viewpoint of the 
broadcasting station with the knowledge possessed by 
the lighting manufacturer and succeeded in building the 
studio lighting using OLEDs. This time, by considering 
the client’s potential needs, we could solve their 
problem and show them a new opportunity. We want to 
boost the brand name in this way, by portraying the 
image that “Lumiotec can change the way you work.”
  Back when Maruyama worked in the sales department 
at MHI, his thorough understanding of a wide range of 
technologies and proposals allowed him to sell products 
in response to different customers’ needs, as well as 
propose a various range of contracts (EPC business, 
maintenance, and others). He didn’t stop at sales, but 
also worked on joint development projects with 
customers. Using the flexibility he gained from these 
experiences, he is now selling applications for OLEDs.

Lighting the World, Changing Illumination

  OLEDs have just begun to gain attention. Lumiotec 
regards the current situation as the first step, making 
every effort to expand awareness of OLEDs. The 
company is now also moving into industrial fields, 
such as lighting for cars, airplanes and cruise ships, 
and hoping to see OLEDs soon used in households. As 
the OLED panels are a product with lots of possibili-
ties, Lumiotec is considering a vast range of sales 
methods, declaring nothing off-limits.
 In conclusion, Maruyama adds, “I am very glad
that something I am working on is a ‘global first.’ As 
this market is still completely undeveloped, even 
newcomers like us feel like they have a chance. My 
biggest dream is making Lumiotec become the 
world’s number-one company in producing OLEDs.”
  Maruyama’s and Milesi’s passion will make OLEDs a 
familiar sight and will continue to illuminate the world.

*1:

*2:

*3:

*4:

OLEDs are extra light and ultra thin surface emitting lighting panels. Their light generates almost no heat; is not glaring, and being completely free from 
Mercury and UV emissions is environmentally conscious. OLED panels are the next-generation energy-saving light source that will help reduce CO2 emissions.

Lumiotec is the world’s first company specialized in the development and sale of OLED lighting panels, mass produced since 2011.
Lumiotec, established in 2008, is a joint-venture of MHI, Rohm Co., Ltd., Toppan Printing Co., Ltd., and Mitsui & Co., Ltd.

Milan Furniture Fair, held every April in Milan, Italy. It is the largest design fair in the world and attracts about 300,000 visitors over six days.

Philips (Netherlands), Osram (Germany), and General Electric (U.S.)  All are long-established lighting manufacturers who deal extensively with incandescent 
light bulbs, fluorescent light, and LED.
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"HANGER" – winner of the 2012 "red 
dot design award" – an internationally 
renowned prize

Backlit “OLED Mirror Light” features 
the OLED thickness of just 2.3mm

OLED lighting equipment for studio 
use mentioned in the article

Milano Salone exhibit （concept image）planned for the 2012 event. 
Based on the high acclaim received at last years exhibition, the 2012 
fair will be staged in the most exclusive venue, “Super Studio Plus.”
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Modern civilization has evolved at a rapid pace since the beginning of the 20th century. A key factor behind this was the invention of the engine, 
a new device that powered vehicles and manufacturing machinery. Engines also form the core of generators that produce electricity. Even now, 
engines continue to evolve as the driving force in support of a comfortable society and manufacturing activities.
In 1917, MHI became the first Japanese company to develop and build a diesel engine, and since then has steadfastly pioneered technologies for 
the reciprocating engine* . MHI offers a broad lineup, ranging from construction machinery and marine engines to engines for power generation. 
In recent years, the company has been involved in the general development of advanced gas turbines, rocket engines, and other types of internal 
combustion engines, even as it continues to look at the true significance and its decades-long quest to further refine the reciprocating engine. 

The driving force behind modern civilization continues to 
power through the ages

An engine mounted to a forklift truck (MHI’s “GRENDiA”) frame 

〔Sagamihara Machinery Works, Kanagawa Prefecture, Japan〕

The UE diesel engine, whose development and manufacture  by 

MHI began in 1955 (Photo Left: UEC Eco-Engine, geared for low 

fuel consumption. Photo Top Right: UE Engine, a highly reliable 

mechanical engine). MHI is one of the world’s three major 

licensors of large marine diesel engines, and the only one to 

have its own factories. Combining excellent environmental 

performance, low fuel consumption and high reliability, these 

engines are widely used to power secure marine transportation. 

〔Kobe Shipyard & Machinery Works, Hyogo Prefecture, Japan〕

* A diesel, gasoline or other internal combustion engine that uses pistons to convert the combustion energy created by burning fuel into rotational energy. 
In contrast to other types of internal combustion engines, such as gas turbines and jet engines, which utilize continuous combustion, 
reciprocating engines are distinguished by periodic combustion ― firing repeatedly at intervals.
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Illustration of MHI’s 
Reciprocating Engines

MGC
series

MGE
series

GB
series SS series SR series KU series UEC-Eco-Engine series *

Large ships

Construction machinery
& small ships

Agriculture
machinery

Power generation

*Largest model within this series measures 14.29m high and 9.7m wide.
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Small engines in a row on the forklift truck 

production line. The factory also manufac-

tures  about 20 other types of engines, 

including those used for construction 

machinery, small ships, and power 

generation. The same factory operates 

an integrated production system that 

handles everything from the processing 

of major components, like the crankshaft 

which transfers the engine’s power, to the 

final assembly of the engine. 

The forklift truck in this photo (MHI’s 

“GRENDiA”) is fitted with the SS Series 

(S4S) engine, developed by MHI for 

industrial machinery. Designed with an 

emphasis on the torque and economy 

required from cargo-handling machines, 

these engines boast excellent reliability. 

As environmentally conscious EPA Tier 

3-compliant engines*2 , they support 

industry around the world. (See footnote*2 

on p.9 for explanation of  EPA regulations).

〔A・B: Sagamihara Machinery Works, 

Kanagawa Prefecture, Japan〕

The enormous crankshaft for the UEC60LS Ⅱ-Eco engine: its total length is 
approximately 9m, and it weighs about 8 tons. Anticipating even the unlikely 

event of engine failure at sea, MHI has always focused on designing and 

building simple structures that can be easily maintained onboard by the ship’s 

crew. This large environmentally conscious marine diesel engine electronically 

controls the fuel injection quantity and delivers top-class fuel consumption 

and substantial reductions in Nitrogen Oxides (NOx) emissions.

〔Kobe Shipyard & Machinery Works, Hyogo Prefecture, Japan〕

Large marine diesel engines are used mainly in container ships and tankers. 

They are the backbone of marine transportation.

〔Nippon Yusen Kabushiki Kaisha’s car carrier, “Antares Leader”〕

Three gas engine cogeneration* plants (18KU30GA 

[5,750kW]) were installed at the Kirin Brewery Co., Ltd. 

(Yokohama Plant). These engines are well suited for 

heavy-duty  power generation with their high efficiency, 

high reliability and low emission. The power they 

generate operates the production line, and the surplus 

power is sent out to the grid. Hot water and steam from 

the waste heat of the power generation process are used 

in such facilities for example as bottle washing. 

〔Yokohama Plant, Kirin Brewery Co., Ltd., Kanagawa 

Prefecture, Japan〕

*Cogeneration: Systems that use the waste heat from the generation 
process to supply hot water, cold water and steam while generating power. 
This efficient use of energy is also expected to reduce CO2 emissions.

Engines Prove their Worth
in Various Situations

The reciprocating (piston) engine is now so widely used that it literally powers every aspect of modern society. For example, 
it is used in cars and cruise ships as a means for transportation; in machinery that supports construction and agriculture; 
in forklift trucks that handle cargo; in generators for factories and buildings; and in power generation systems, which supply the electricity 
necessary to support daily life in a designated area. MHI is one of the very few companies involved in the production of all these engines* . 
MHI’s impressive product range and technological f lexibility allow it to meet all client requests, whether they concern mass-produced small 
engines or the modular production of mid- and large-sized engines that still encompass detailed customer-tailored specifications.

Extending the scope of the engine’s contribution to society

* MHI develops and builds the valves for car engines.

A:

 B:

F:

 G:
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At the same center, an engineer measures engine output, fuel efficiency, 

and the amount of NOX, CO2, and other gas emissions and soot in diesel 

engine exhaust.(left photo). Emissions regulations are becoming increasingly 

strict. In order for an engine to pass EPA Tier 4 regulations*2 , its emissions 

must be cleaner than city air. (See footnote*2 on p.9 for explanation of EPA 

regulations).

〔Sagamihara Machinery Works, Kanagawa Prefecture, Japan〕

The engine testing center conducts a wide variety 

of daily tests, ranging from development tests 

to post-production tests. MHI owes its outstanding 

environmental performance to the fact that it is one 

of the few makers that develops and manufactures 

not only engines, but also its own turbocharg-

ers, fuel injection systems and other parts related to 

compliance with environmental regulations. The 

results of these tests are immediately sent to 

laboratories and related departments, effectively 

promoting cross-departmental information sharing.

〔Sagamihara Machinery Works, Kanagawa 

Prefecture, Japan〕

MHI has the ideal environment for supporting engine quality. Since its R&D centers are located within the individual works, 
the production facilities can promptly submit feedback. With its own verification test facilities at the works as well, trial and error from a user 
perspective is possible, revealing issues that would be undetectable in purely theoretical simulations. All these play important roles in bringing 
engines ever closer to perfection. In addition, MHI works in cooperation with R&D centers that store all its information and product technology. 
MHI’s engine development also benefits tremendously from surroundings that foster the sharing of the most recent component and engine 
technologies related to a variety of engines. This provides a huge advantage in the development of groundbreaking engines.

MHI’s production base in Alsace, northeastern France. 

Engines manufactured here use the same production 

line and quality control system used in one of Japan’s 

factories (Sagamihara Machinery Works). MHI also has 

production bases in India and Vietnam, allowing it to 

reduce costs through local procurement, minimize 

currency risk, and speedily react to local requirements. 

Technological data obtained from these bases is sent 

back to the Sagamihara Machinery Works development 

center in Japan, where it is streamed into the develop-

ment of the next generation of products. 

〔France, MHI Equipment Alsace (MEA)〕

A : The KU30GSI demonstration test plant 

installed at the Yokohama Dockyard & 

Machinery Works is one of the few test 

facilities in the world that can perform 

tests while generating a maximum 

5,750kW of electricity. MHI performs 

various kinds of special tests in order to 

fulfill diverse customer needs, developing 

the next generation of engines.

〔Yokohama Dockyard & Machinery 

Works, Kanagawa Prefecture, Japan〕

C : Advancing the “Project MEET ,” in which 

efficiency improvements for large

marine engines are considered. (Details 

published on the MHI website in “The

Challengers’ Story .”) Development 

conducted here is not l imited by

product boundaries. 

〔MHI Yokohama Building, Kanagawa 

Prefecture, Japan〕

B : Designs are  created ef f ic ient ly

in a short period by making ful l

u s e  of simulation technology for

strength analysis, flow analysis, and

performance prediction. The photo

shows the crankshaft’s strength

 being analyzed on a 3D CAD system. 

〔Yokohama Dockyard & Machinery 

Works, Kanagawa Prefecture, Japan〕

A C

Engines created by ever-inquisitive minds 
in a sound development arrangement

B

Ideal Engines ― 
The Embodiment 

of MHI’s 

Engineering Skill
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MHI engines in action 
all over the world

  MHI is a leading Japanese engine maker, 
producing a worldwide total of 650,000 engines 
of about 60 different types (with a combined 
output of some 20 million horsepower) per year. 
Its engines are designed for heavy oil, diesel 
fuel, gas and gasoline, and one of the company’s 
distinguishing features is its ability to provide 
clients with construction proposals for a wide 
range of engine-centric systems, including 
power cogeneration systems and ship propul-
sion systems. 
  In order to ensure a rapid response to local 
needs, improve engineering support, and reduce 
procurement and freight costs, MHI continues to 
expand its production, sales and customer service 
bases in North and South America, Europe, Asia, 
the Middle East and Africa, as well as licensing 
local manufacturers in foreign countries. MHI is 

flexible enough to tailor its business models to 
suit different local conditions, while still striving 
for quick and competitive delivery of products of 
the same high quality as those manufactured at 
its own Japanese plants to the global market.

Faster and broader 
response to stricter
environmental regulations

  Armed with its long history of manufacturing 
engines, MHI was one of the first to tackle the 
problem of improving the engine’s environmen-
tal performance. Increased fuel efficiency needs 
and the progressive tightening of regulations 
concerning exhaust gas and CO2, NOX, and 
particulate matter (PM) have created rising 
demand for engines that can meet these new 
challenges. As specialists in environmental 
technologies, MHI has therefore developed and 
manufactured the UEC Eco-Engine. This engine 

complies with the IMO’s NOX regulations*1 and 
realizes the world’s highest level of fuel 
efficiency. As exhaust gas regulations grow 
stricter, resulting in more injection systems 
becoming  electronic, MHI has adopted mechani-
cal injection systems for the SR series and other 
EPA Marine Tier 3-compliant engines* 2, in 
response to market demand. These mechanical 
systems are easily dealt with onsite, and also 
clear stricter emission regulations.
  The world’s strictest emission regulations for 
industrial machinery engines, EPA Tier 4*2, were 
just recently implemented. MHI has already 
developed an engine (D04EG) designed to 
comply with these regulations, and is now 
accepting orders and manufacturing these 
engines. MHI plans to accelerate its develop-
ment of more advanced environment-conscious 
engines in the future. (See footnotes*1&2 on p.9 
for explanation of IMO and EPA regulations).

MHI has the technological 
creativity to meet ever-higher 
engine requirements

  Power shortages are a serious problem for many 
developing countries. Demand for dispersed power 
generation systems that can provide a steady power 
supply is increasing in countries where various 
geographical or financial factors make it difficult 
to build large-scale power stations. MHI’s supply 
of power generation systems fitted with engines is 
growing steadily in these countries due to their 
outstanding efficiency and reliability. Like compa-
nies in developing countries, following the 2011 
Great East Japan Earthquake, companies in 
Japan also came to appreciate the value of 
engine-driven power generation systems that can 
provide a stable power supply. Faced with urgent 
installation requests, MHI has pulled out all the 
stops to shorten the delivery period by standard-
izing engines. For example, it has managed to 

reduce the delivery period for a 5,000kW-class  
power generation plant from about 1 year to 5 
months. It is also advancing the development of 
1,500kW-class products whose on-site installa-
tion can be completed in a much shorter time 
frame. It is hoped that this sort of speedy respon-
siveness will be put to good use in future 
regeneration support projects. 
  Countries with shale gas resources, such as 
the U.S., are now showing a keen interest in
dispersed generators that use cheap and plentiful 
gas. The emergence of this new energy resource 
is expected to further increase opportunities 
for engines.
  Faced with such diversification of demand, MHI 
possesses the infrastructure to provide optimized 
solutions thanks to its product range, technologi-
cal capabilities and intra-group synergies. Almost 
a century has passed since it developed its first 
engine. MHI now intends to pursue more engine 

possibilities as the driving force of society, using 
its extensive experience to improve engine 
reliability and by intensifying its spirit of innova-
tion in technologies.
 

A power generation plant in Senegal (on the outskirts of Dakar) in West Africa. The electricity produced by its nine 

18KU30B units, which were manufactured at Yokohama Dockyard & Machinery Works, is relayed to the power grid, 

supporting the daily lives of people all over the country. The electricity produced is equivalent to the demand used 

by about 250,000 households in Senegal. The power plant is managed by MHI Equipment Europe, and MHI supports 

the power plant’s reliable operation and maintenance by periodically dispatching engineers from Europe and Japan.

〔Kounoune power station (Republic of Senegal)〕

D・E：Tokyo Midtown began operations in 2007. It includes a multipurpose facility that houses a hotel and museum, as 

well as more than 130 commercial establishments, offices, residences, a hospital, and a park. Two GS16R [900kW] 

gas cogeneration systems that were manufactured at Sagamihara Machinery Works operate here.  In addition to 

the gas cogeneration systems in the basement, Tokyo Midtown has  other heating facilities supplying electricity 

and heat to each building on the property.

〔Tokyo Midtown Management Co., Ltd., Roppongi, Tokyo, Japan〕

Graded emission regulations adopted by IMOs
（International Maritime Organizations). Because 
ships fitted with diesel engines must comply with 
these regulations while sail ing international 
waters, they have been made global standards for 
use on ships. In particular, the phasing in of NOX 
emission regulations began in 2000, and are 
presently at the Tier 2 stage. Tier 3 is scheduled to 
go into effect beginning in 2016. Under Tier 3, the 
regulation values allowed under Tier 1 (2000 to 
2010) will be reduced by 80%. 
Exhaust  emission s tandards by the U.S.  EPA 
(Environmental Protection Agency). Construction 
machinery,  agricultural machinery, industrial 
machinery and ships fitted with diesel engines must 
meet the emission standards legislated by each country 
and area. In North America, EPA regulates exhaust 
gas emissions. At present, EPA is transitioning to 
Tier 4 regulations. Under Tier 4 scheduled to become 
effective in 2014, NOx emission standards will be as 
stringent as one-tenth of the current standard.

* 1 :

 * 2 :

20 Million Horsepower 

Engine Power Generation 

Around the Globe
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The demonstration facility is located at 
Plant Barry in southern Alabama (U.S.) 

water KS-1TM

Black Warrior River

Mississippi Georgia

Alabama

Plant Barry

Gulf of Mexico

Florida

  MHI’s association with Southern Company began in 2007 with the delivery of 
flue gas desulfurization equipment to the Gorgas power plant. Similar equipment 
was subsequently supplied to four more power plants. Our position as a 
technology development partner has been further strengthened by, among other 
things, recently proving a mercury removal system at a Southern Company 
power plant. Mercury removal is to be mandated by new U.S. regulations. 
  For the Barry project, while rising construction costs were an issue, MHI used 
modular construction methods whereby the facility was prefabricated at a 
factory and assembled on-site, making every effort to simplify and optimize 
construction. As a result, the delivery deadline was met and the project came in 
within budget.
  MHI appointed a U.S. citizen as the site project manager and adopted a 
management style that emphasized communication. The strategy was a 
success, creating a positive atmosphere that encouraged the constructive 
exchange of ideas and opinions, an atmosphere in which client and vendor were 

MHI, in partnership with Southern Company, a major American electric utility company, launches the world’s 
largest system for CO2 recovery from the flue gases produced by a coal-fired thermal power plant.

equally free to express their views. Unusual for a U.S. electric utility company, 
Southern Company has its own R&D division and is proactive about 
understanding and compiling technology, similar to MHI. This synergy of a 
shared pursuit of technology was an important 
backdrop to the project.
  During the project, on-site plant operators who had 
never before operated a chemical plant worked 
together with MHI’s young engineers through an 
around-the-clock test run, building relationships of 
mutual trust. In the future, MHI hopes to contribute to 
society through this environmental technology, putting 
the valuable experiences gained on this project to 
work in promoting the commercialization of CO2 
recovery plants in order to realize the anticipated 
low-carbon society.

CO2 Capture and Storage Begins 
at Coal-Fired Thermal Power Plant

Demonstration of 500 metric tons per day

  Chemical absorption is the leading technique 

used in flue gas CO2 recovery plants. The 

technique uses a special solvent to absorb 

the CO2 from the power plant’s flue gas; the 

CO2 is subsequently separated and recovered 

from the solvent. In this process, the solvent 

performs an important role. 

  MHI’s flue gas CO2 recovery plants have the 

advantage of using a recovery method known 

as the KM CDR Process®* , utilizing KS-1TM 
solvent, an energy-saving solvent developed 

in cooperation with Kansai Electric Power 

Company. Because of its high CO2 absorption 

performance, the amount of solvent used is 

small in comparison to conventional solvents, 

and its low corrosion and low degradation 

properties enhance its overall excellence. 

A CO2 recovery rate of over 90% has been 

achieved with the KM CDR Process®. In 

addition, the process cuts down on the amount 

of power consumed by the recovery plant 

during operation, successfully reducing the 

energy used in CO2 recovery. 

*The KM CDR Process® is a registered trademark of 
MHI in Japan, the U.S., the European Union (CTM), 
Norway, Australia and China. The process is superior in 
terms of ease of maintenance and inspection, and the 
amount of energy it consumes is much smaller.

Technology for
energy-saving CO2

recovery

  The abundant deposits and low cost of coal 
make it a natural resource which cannot be 
easily ignored. Consequently, it is expected to 
be used in coal-fired thermal power plants 
and in many other power industry applications 
of the future. That said, the amount of CO2 
emissions from these power plants is a cause 
for concern. Of all CO2 emissions in the world, 
approximately 60% originate from large-scale 

facilities that emit more than 100,000 tons 
per year, and some 76% of this amount is 
produced by coal-fired thermal power plants. 
This is driving the search, both at home and 
abroad, for a breakthrough solution that will 
reduce the amount of CO2 emitted into the 
atmosphere.
  It was against this backdrop that the world’s 
largest demonstration project for integrated 
capture, transport and storage of CO2 from 
flue gas generated by a coal-fired thermal 
power plant began operation in June 2011 at 
Plant Barry in Alabama (U.S.)

  The goal of the project was to install a flue 
gas CO2 capture plant and storage system 
at the power plant that was capable of captur-
ing and storing* 500 tons of CO2 per day. In 
terms of human respiration, this is the equiva-
lent of the CO2 exhaled by about 570,000 
people in one day.   
  MHI partnered with Southern Company, a 
major American electric utility company, and 
worked on many aspects of the CO2 recovery 
plant, ranging from the plant’s basic design 
and engineering along with the provision of 
core equipment and technical support.

  By its nature, practical CO2 recovery at coal-
fired power plants presents major obstacles. 
Unlike the flue gas from natural gas-fired 
plants, flue gas from coal-fired plants contains 
many impurities; removing these impurities 
makes it essential to refine the performance 
of the pre-treatment equipment (the flue 
gas desulfurizer). An important goal for this 

demonstration, therefore, was to identify the 
differences in various types of coal and in coal 
from various mining areas, and determine how 
best to handle the impurities. Other important 
aims included demonstrating the reliabil-
ity of the system — to prove that it would 
perform consistently in long-term continuous 
operation — and that it could recover CO2 
efficiently, making it cost-effective.
  MHI is the only company in the world that 
has experience operating CO2 recovery 
plants for flue gas from both large-scale 
natural gas-fired and coal-fired boilers. With 
ten large commercially operational flue gas 
CO2 recovery plants for natural gas-fired 
boilers at chemical factories, MHI leads the 
industry.  The knowledge gained from this 
extensive commercial experience, and the 
experience being gained from Plant Barry 
will raise the MHI flue gas CO2 recovery 
technology to a commercially viable level for 
coal-fired power plants.
  The Plant Barry project is not only the first 
integrated demonstration of CO2 capture, 
transportation and storage in the world that 
has been proven to be operationally success-
ful, it is also the first demonstration to be 
run at a scale of 500 metric tons per day. As a 
demonstration test with implications for the 
realization of a low-carbon society, it is attract-
ing attention from around the world.

General Manager of 
Environmental Systems Division 

Mitsubishi Heavy Industries 
America, Inc.

Morio Kagami

A World First!

CO2 being injected into vessels. One vessel contains 
water, and the other contains KS-1TM. Almost no air 
bubbles are seen in the KS-1TM, and it is evident that 
the CO2 is being absorbed by the solvent.

A:

B:

Mr. Fanning, Chairman, President and Chief Executive Officer of Southern Company and Mr. Omiya, MHI President, 
who made a courtesy call following the start up of the demonstration plant. Southern Company presented MHI with 
samples of bedrock mined from the CO2 underground storage area as souvenirs, while MHI provided Southern 
Company with OLEDs developed by Lumiotec Inc.
Barge transporting a huge modular facility weighing over 460 tons on the Black Warrior River.

A B

CO2 recovery plant located at Plant Barry 
in Alabama, U.S. Plant Barry is owned and 
operated by Alabama Power (a Southern 
Company subsidiary) which supplies 
electricity to about two-thirds of the state 
of Alabama, including nearly 1.4 million 
households, offices and factories.

*MHI supervises the recovery of CO2, its compression and 
transmission to the opening of the pipeline that leads to 
the underground storage area. The CO2 is then pumped 
deep underground into aquifers where it will remain sealed. 
This latter process is overseen by the Southeast Regional 
Carbon Sequestration Partnership (SECARB) with support 
from the U.S. Department of Energy’s Regional Carbon 
Sequestration Partnership PhaseⅢ program. 

500 metric tons per day!
The world’s largest 
demonstration plant

Overcoming technical issues,
expediting global 
warming countermeasures

Establishing robust reliability through communicative project exchanges
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