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Special Feature

The “Hydrogen Road” 
Has Arrived at 
the Demonstration Stage: 
A Step Forward in Realizing 
a Hydrogen-Based Society



An operational inspection being 
conducted on the hydrogen gas turbine 
at the Hydrogen CGS Energy Center. 
See Special Feature for details.

Autumn 2018

No. 117

Scope
Kawasaki Heavy Industries 
Quarterly Newsletter

02 Scope  117

C o n t e n t s

 2 Special Feature

10

12

14 HOT TOPICS

Yoshiharu 
Habu
Yoshiharu 
Habu

In the Spring 2015 issue of SCOPE, we carried a feature story, “The Hydrogen Road: 

Paving the Way to a Hydrogen Fueled Future,” in which we introduced Kawasaki’s 

four-phase process (production, transportation, storage, and utilization) in 

establishing a hydrogen supply chain. Three years have passed since then, and all 

areas involved in the supply chain have seen technological advancements. 

Concurrently, a vision to realize the commercialization of hydrogen-based energy is 

gaining momentum at both the domestic and international levels.

About the Cover

It is now a fact that world leaders have 

begun the transition to a hydrogen econo-

my. In January 2017, the Hydrogen Council 

was formed as a global initiative by 13 

leading energy, transport, and industry 

companies with a united vision and 

long-term ambition to foster the hydrogen 

energy transition.

   The Council is currently composed of 

Kawasaki, Toyota, Honda, Iwatani, and 

other Japanese companies, as well as Air 

Liquide (France), Alstom (France), Anglo 

American (U.K.), BMW Group (Germany), 

Royal Dutch Shell (U.K., the Netherlands), 

and other multinationals.

   In November of the same year, the 

Council published a �rst-of-its-kind study 

on a globally quanti�ed vision of the role 

of hydrogen. The report states that hydro-

gen could account for almost one-�fth 

of the total �nal energy consumed 

by 2050, which would reduce annual CO2 

emissions by roughly six gigatons when 

compared to today’s technologies. It also 

says that this volume of reduction con-

tributes roughly 20% of the additional 

abatement required to limit global 

warming to two degrees Celsius. Accord-

ing to its projection, a market for hydro-

gen and hydrogen technologies with rev-

enues of more than US$2.5 trillion per 

year and jobs for more than 30 million 

people globally can be achieved. In March 

2018, 11 companies including 3M (U.S.) 

and Bosch (Germany) decided to join the 

Council.

   Moreover, we are seeing a global trend 

where governments around the world 

are focusing more on the use of hydro-

gen energy: the U.S. and EU have formu-

lated their own hydrogen strategies, and 

China, the largest producer of CO2, has 

set national strategies on developing 

automobiles with a focus on hydrogen 

energy.

   Turning our eyes to Japan, that govern-

ment formulated “The Basic Hydrogen 

Strategy” in December 2017, which posi-

tions hydrogen as the energy of the 

future that is as equally effective as 

renewable energy resources, and set 

forth targets to be achieved.

   These targets include: 1. Increase the 

number of fuel cell vehicles (automobiles 

and buses) and hydrogen stations; 2. Aim 

to procure around 10 million tons of 

hydrogen fuel per year (equivalent to 30 

GW in power generation capacity); and 3. 

Actively promote the use of inexpensive 

resources such as brown coal and renew-

able energies from outside the country, 

and for that purpose, develop an interna-

tional hydrogen supply chain. �

Epoch Maker

Interviews with Today's Pioneers

Aiko Uemura
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The “Hydrogen Road” 
Has Arrived at 
the Demonstration Stage: 
A Step Forward in Realizing 
a Hydrogen-Based Society

Global Endeavors Begin for 
Promoting the Utilization 
of Hydrogen

EarthTechnica Co., Ltd. 
Micron-Powder Pulverizer, 
Kryptron Series
Meeting the Demands of 
Manufacturers in Need of 
Micron-Order Powders

The “Hydrogen Road” 
Has Arrived at 
the Demonstration Stage: 
A Step Forward in Realizing 
a Hydrogen-Based Society

At the heart of the co-generation system on Kobe’s Port Island (photo on page 4) is this hydrogen gas turbine, 
which drives the power generator, and using waste heat, operates the boiler.

Special
Feature H

A co-generation plant on Kobe’s Port 
Island with a power generator driven 
by a hydrogen gas turbine and a 
boiler. The plant has successfully 
supplied energy generated using 100% 
hydrogen to urban areas.

HKawasaki
Hydrogen

RoadU t i l i z a t i o n

T r a n s p o r t a t i o n

S t o r a g e

P r o d u c t i o n



04 Scope  117

strategies on developing automobiles with 

a focus on hydrogen energy.

   Turning our eyes to Japan, the govern-

ment formulated “The Basic Hydrogen 

Strategy” in December 2017, which posi-

tioned hydrogen as the energy of the 

future that is as effective as renewable 

energy resources, and set forth targets 

to be achieved.

   These targets include: 1. Increase the 

number of fuel cell vehicles (automo-

biles and buses) and hydrogen stations; 

2. Aim to procure around 10 million 

tons of hydrogen fuel per year (equiva-

lent to 30 GW in power generation 

capacity); and 3. Actively promote the 

use of inexpensive resources such as 

brown coal and renewable energies 

from outside the country, and for that 

purpose, develop an international 

hydrogen supply chain.

  

Even before “The Basic Hydrogen Strat-

egy” was established, development 

efforts for hydrogen-related technolo-

gies were underway. In February 2016, 

the CO2-free Hydrogen Energy Sup-

ply-Chain Technology Research Associ-

ation (HySTRA) was formed by a con-

sortium of four companies, with the 

objective of launching a commercial-use 

hydrogen supply chain around 2030 to 

serve as a platform for producing, 

transporting, storing, and using hydro-

gen. The mission of this consortium, 

comprising Kawasaki, Iwatani, Shell 

Japan, and Electric Power Development 

(J-POWER), is to implement a pilot proj-

ect subsidized by the New Energy and 

Industrial Technology Development 

Organization (NEDO) for building a 

hydrogen supply chain. 

warming to two degrees Celsius. Accord-

ing to its projection, a market for hydro-

gen and hydrogen technologies with rev-

enues of more than US$2.5 trillion per 

year and jobs for more than 30 million 

people globally can be achieved. In 

March 2018, 11 companies including 3M 

(U.S.) and Bosch (Germany) decided to 

join the Council.

   Moreover, we are seeing a global trend 

where governments around the world are 

focusing more on the use of hydrogen 

energy: the U.S. and EU have formulated their 

own hydrogen strategies, and China, the 

largest producer of CO2, has set national 

   Each member of HySTRA assumed 

responsibilities as follows: 1. J-POWER 

would be developing a hydrogen produc-

tion technology utilizing brown coal 

mined in Victoria, Australia; 2. Kawasaki 

and Shell Japan would build a lique�ed 

hydrogen (LH2) carrier and establish a 

technology that enables transportation of 

LH2; and 3. Kawasaki and Iwatani would 

build LH2 handling terminals and establish 

technologies for operating them.2050203520202005
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Built by Kawasaki
Operated by Shell Japan

LH2 handling
terminal
Built by Kawasaki
Operated by Iwatani

Launch of the Hydrogen Council 
Spearheaded by Global Corporations

Photo courtesy of Hydrogen Council

Latrobe Valley,
Victoria

Gasification of 
brown coal

Kobe Airport Island

Japan

Australia

Gas refining,
production of 

hydrogen

Transportation
of hydrogen

Led by Kawasaki, Iwatani, and Shell Japan

Carbon dioxide 
capture and storage 

(when storage is required)

Hydrogen liquefaction
and handling terminal

Portion
supported by

Australian side

P r o d u c t i o n

S t o r a g e

豪州
Latrobe Valley,

Victoria

Melbourne

Sydney

A port in Victoria, Australia

Kobe Airport
Island

Led by Kawasaki 
(Hydrogen Engineering Australia [HEA]),

J-POWER, Iwatani, Marubeni, and AGL

Led by J-POWER

U t i l i z a t i o n

Transportation

   The Australian portion (led by the Fed-

eral Government of Australia and the 

State Government of Victoria) of NEDO’s 

pilot project would include supporting 

the construction of production and lique-

faction facilities for hydrogen and its 

handling terminals.  

   Kawasaki serves as a secretariat for 

HySTRA and is tasked not only with 

leading the technological development 

projects, but also with the coordination 

with the Australian government. Kawa-

saki’s long-time efforts that began in 

the early 1970s in developing cryogen-

ic and hydrogen technologies are 

reaching a new stage, with a focus on 

contribution to society.

(Trial calculation by the Institute of Applied Energy)

(When on-ship delivery price is JPY25/Nm3)

In January 2017, the Hydrogen Council was formed as a 

global initiative by 13 leading energy, transport, and industry 

companies with a united vision and long-term ambition to 

foster the hydrogen energy transition. It is a �rst-of-its-kind 

initiative led by a group of global business CEOs to drive 

forward the realization of a vision for the role of hydrogen. It 

is currently (2018) comprised of 39 companies (steering 

members and supporting members), including: 3M, Air Liq-

uide, Alstom, Anglo American, Audi, BMW Group, China 

Energy, Daimler, General Motors, Honda, Hyundai Motor, 

Iwatani, JXTG Nippon Oil & Energy, Kawasaki, Royal Dutch 

Shell, The Bosch Group, The Linde Group, Total, and Toyota.
Projection of Energy Demand Based on Simulation
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The hydrogen co-generation plant (located in the central part of the photo) on Kobe’s Port Island.

HySTRA Spearheads 
Technological Advancements 



Collaborative Hydrogen Production Project 
with the Australian Government 

Economical and Environmental Bene�ts of 
Utilizing Brown Coal (Unused Resource) 
Being Recognized
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TransportationHStorage

The Latrobe Valley, located 150 km east 

of Melbourne, Australia, has brown coal 

seams that stretch 14 km, and the total 

amount of energy stored there is esti-

mated to be equivalent to 240 years of 

gross power generation in Japan.

   In this area, J-POWER is leading the gas-

i�cation of brown coal as part of a NEDO 

pilot project (“NEDO portion”). Separate 

from the NEDO portion, the construction 

of a pilot plant subsidized by the Austra-

lian Government and the Victoria State 

Government is about to begin (“Australian 

portion”). The plant is composed of facili-

ties required for processing after the pro-

duction of hydrogen gas, such as hydrogen 

gas re�ning, production of lique�ed 

hydrogen (LH2), its storage, and handling 

(loading/unloading).

   The Australian portion is led by a con-

sortium of �ve companies, namely 

Kawasaki, Iwatani, J-POWER, Marubeni, 

and AGL, a leading energy �rm in Aus-

tralia. Hydrogen Engineering Australia 

Pty Ltd. (HEA), Kawasaki’s subsidiary, is 

the main contractor for this project with 

the Australian Government. 

   The project manager, Yasushi Yoshino, 

General Manager of the HEA Melbourne 

Of�ce, comments, “Technological chal-

lenges for the Australian portion have 

already been resolved, and we are now 

focusing on gaining the understanding of 

the local communities with regard to how 

commercialization of hydrogen energy 

can contribute to Australia, economically 

and environmentally.”

   Local response to the pilot project is favor-

able, and the State of Victoria is welcoming it, 

saying that this �rst-of-its-kind project can 

lead the way to a hydrogen-based society, 

and that a few hundred jobs are expect-

ed to be created as a result. Meanwhile, 

because the environmental awareness of 

the Australian population is very high, 

people are paying close attention to the 

environmental effects of utilizing brown 

coal, a fossil fuel, and how CO2 generated 

during the production phase of hydrogen 

will be treated.

   Brown coal (lignite) is a geologically 

young coal with a high moisture content 

(50 to 60%) and when it dries, it can catch 

�re naturally. This makes it dif�cult to 

export and it has thus been used solely for 

local power generation. However, Yoshino 

says, “Utilization of brown coal as a raw 

material for hydrogen energy offsets these 

shortcomings. A value judgment that this 

project can create economic added-value 

from this unused resource (i.e., brown coal) 

is being established.”

   With regard to CO2 generated during 

hydrogen production using brown coal, the 

HEA is coordinating with the CarbonNet 

Project led by the Australian Government, 

which is investigating the potential for 

establishing a commercial-scale carbon 

capture and storage (CCS) network.

   For the Australian portion, Kawasaki 

will be building the handling terminal and 

evaluating its operation. The basic design 

of the terminal has been completed, and 

construction is scheduled to commence 

in April 2019, after the selection of mate-

rial suppliers and construction contrac-

tors. The terminal is slated to be complet-

ed in June 2020, followed by a test run. 

   By fall 2020, the production of LH2 

will commence and the terminal will be 

ready for loading it onto an LH2 carrier 

for transportation. 

Yasushi Yoshino
General Manager, Melbourne Of�ce 
Hydrogen Engineering Australia Pty 
Ltd. (HEA)

Right: A scene from the launch ceremony of the pilot project in April 2018, organized by the Australian Government and 
the Victoria State Government. Local communities welcomed the launch, with a view that Australia will be contributing to 
the conservation of the global environment through this �rst-of-its-kind system. Left: A vast brown coal mine in the 
Latrobe Valley, located in the south-west part of Australia.

An artist’s rendition of a 
system to produce 
hydrogen from brown coal 
in the Latrobe Valley. The 
system is being constructed 
under the leadership of 
J-POWER. The hydrogen 
produced through this 
system will then undergo 
re�ning, loading, and other 
downstream processes 
which are carried out as 
part of the Australian 
portion. 

HProduction

Construction of a Lique�ed Hydrogen (LH2) Carrier 
and Handling Terminal

Pioneering a New Era of Energy Use by 
Achieving the World’s First Long-Distance 
Transportation of Hydrogen

In 2016, IMO of�cially approved the safety standard 
requirements proposed by Japan for LH2 transport, 
which is the �rst rung on the ladder for contributing to 
the establishment of international rules.

When the temperature of hydrogen is 

lowered to -253°C, it lique�es, and the 

volume reduces to approximately one 

eight-hundredth that of the gaseous 

state, making mass transport far more 

ef�cient. An LH2 carrier is tasked with 

marine transport of LH2 from Australia to 

Japan, a journey of about 9,000 km.

   As a member of HySTRA, Kawasaki is 

responsible for construction of the LH2 

carrier, and Shell Japan is to operate the 

vessel. The construction of the pilot 

vessel is scheduled to begin in the 

second half of �scal 2018, and it will set 

out on its maiden voyage from Japan to 

Australia at the end of �scal 2020.

   An LH2 tank with a capacity of 1,250 m3 

will be installed on the vessel. The tank 

is designed with a double-hulled, ther-

mos-like structure and its design pres-

sure is on the order of �ve times stan-

dard atmospheric pressure.

   Kenjiro Shindo, Deputy Senior Manager 

of the Hydrogen Project Development 

Center under the Corporate Technology 

Division, comments, “The LH2 tanks are 

required to have thermal insulation per-

formance ten times greater than that for 

lique�ed natural gas (LNG), and Kawasa-

ki is utilizing expertise gained from man-

ufacturing LNG transport tanks and LH2 

tanks at the Tanegashima Space Center.”

   He adds, “Because it will be installed on 

the world’s �rst LH2 carrier, we are making 

sure its safety performance is high, and we 

have been incorporating safety assessments 

associated with emergency hydrogen

release as part of the development of 

transport tank-related technologies. LH2 is 

more evaporable than LNG, and because its 

molecules are smaller, it leaks more easily. 

To accommodate such characteristics, we 

are leveraging manufacturing expertise 

gained through LNG tank production, and 

from many other technologies developed for 

products used everywhere from under-

ground to outer space.”

   For the handling terminal that will be 

receiving LH2 from Australia, Kawasaki will 

be building a plant system on the Kobe 

Airport Island to be operated by Iwatani. 

As with the tanks on the carrier, insulation 

and sealing performance of the facilities for 

unloading LH2 from the carrier into storage 

tanks are key to ensuring safety. 

   “We developed a technique using dou-

ble-walled �exible hoses with high insu-

lation and sealing performance as com-

pared to conventional handling systems 

used for LNG, in order to secure the con-

nection between the swaying LH2 carrier 

and the onshore storage tank. This will be 

the world’s �rst pilot test of this innova-

tive approach,” says Shindo.

   Because mass marine transport of LH2 has 

never been carried out, a set of new regula-

tions had to be formulated by the Interna-

tional Maritime Organization (IMO) to ensure 

its safe transport. After many deliberations 

based on proposals from Japan, in 2016, the 

IMO of�cially approved the safety require-

ments as proposed by Japan. 

   This means that the building of the world’s 

�rst LH2 carrier will make not only a techno-

logical contribution to the industry, but also 

serve as a way to validate the international 

standards for safe LH2 transport, and lead to 

further establishment of such standards.

   “Because the actual carrier is not yet complet-

ed, the IMO requirements are interim recom-

mendations. If the pilot vessel is approved as 

the world’s �rst LH2 carrier, and if we gain 

experience operating it, the knowledge will 

be channeled into establishment of interna-

tional rules,” Shindo comments.

   The manufacturers and users partnering under 

HySTRA aspire to achieve commercialized LH2 

transport through safe and solid veri�cation 

of this �rst-of-its-kind technology.

Kenjiro Shindo
Deputy Manager, Project Promotion Department 
Manager, Hydrogen Energy Chain Promotion Section 1 
Hydrogen Project Development Center 
Corporate Technology Division
Kawasaki Heavy Industries, Ltd.

An artist’s rendition of an LH2 carrier and a handling 
terminal to be built on Kobe Airport Island, both of 
which will use the world’s �rst insulation and sealing 
technologies for safe hydrogen transport and storage.

Loading arm

Double-layered 
vacuum-insulated pipes

Liquefied hydrogen storage tank



The Hydrogen Council, a global initia-

tive for promoting hydrogen energy, 

released a report containing the �rst- 

ever globally quanti�ed vision of the 

role of hydrogen, developed with sup-

port from McKinsey & Company. The 

roadmap for introducing hydrogen energy is outlined in the graph 

on the right. According to the report, hydrogen energy use should 

begin by 2030 in the power generation and transportation sectors, 

as well as for heating and powering buildings. By 2050, the hydro-

gen market is expected to increase ten-fold as compared with today, 

with applications extending to industrial heat use and feedstock.

Source: Hydrogen Council

Existing feedstock 
uses

New feedstock

■Hydrogen Demand Projection

Building heat 
and power

Industrial energy

Transportation
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Power generation, 
buffering

Co-generation Utilizing a Hydrogen Gas Turbine

Capacity and Safety of Large-scale 
Power Generation in Urban Areas Veri�ed
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The Hydrogen 2030 Vision, Formulated by 
the Hydrogen Council, Based on a First-of-Its-Kind Study 
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This gas turbine not only allows combustion solely of hydrogen or natural gas, but 
also a variable hydrogen/natural gas combustion ratio. The photos above show 
how �ame behavior changes according to the ratio of hydrogen/natural gas in the 
fuel mixture. Because the hydrogen �ame temperature is high and the �ame is 
easily spread, it could result in equipment damage. To resolve this without 
redesigning the gas turbine body, a new type of burner for hydrogen was 
developed (the cylindrical section in the illustration).

HUti l izat ion

When Kawasaki commenced its research on hydrogen energy in 

2009, driven by its conviction that hydrogen possesses great 

potential in becoming the pillar of transition to clean energy, there 

were only a handful of people who made similar forecasts. In fact, 

this continued until just a few years ago. Now, the world views 

hydrogen as a promising driver of energy transition, and the 

world’s governments, prominent corporations, and NPOs are 

moving toward more fully incorporating hydrogen into their 

policy-making/business strategies, which clearly re�ects the mo-

mentum that hydrogen energy is gaining globally.

   The �eld of hydrogen-related technologies is often described as 

“multi-player realm,” in which there is no 

predominant corporation taking lead-

ership, but a variety of stakeholders 

and businesses contribute collabo-

ratively to develop technologies 

and applications, leveraging their 

capabilities based on their inter-

ests. Kawasaki, a company that 

has been spearheading this 

pro-hydrogen energy movement, 

has maintained an unrivaled belief 

in the bright future of hydro-

gen, and we con�dently 

view ourselves as a 

�tting navigator for 

this endeavor. 

   With the global interest in hydrogen heightening, we are seeing 

some technological projects already arriving at near-completion 

and undergoing veri�cation tests. Something that was conceived 

as a simple concept is now manifesting itself in a concrete form. As 

a member of the “hydrogen club,” I personally am very excited 

about these developments, and am always thinking about how 

wonderful it would be if many more initiatives could be launched.

   The downside of this multi-player collaboration in developing and 

bringing the technologies to the veri�cation stage, however, is that 

it entails �erce industry competition, necessitates the securing of 

technological safety at a sophisticated level, and calls for ingenious 

coordination among the players. We must therefore avoid 

over-emphasis on technological advancement, but instead work in 

partnership with society to build a consensus on how hydrogen 

energy should be commercialized, and how a "Hydrogen-Oriented 

Culture" can be fostered.

   In that regard, global think tank research on the potential of 

hydrogen energy and the development of environmental per-

formance indicators should bring about diversi�cation, deepen-

ing, and spreading of hydrogen initiatives. Moreover, hydrogen 

production in Australia, veri�cation tests at Kobe’s Port Island 

involving a co-generation system driven by a hydrogen gas 

turbine, and other initiatives, should teach us not only how envi-

ronmental issues can be resolved, but also how the relation-

ship among humans, energies, and technologies can be 

established so comprehensively that it contributes to 

creating jobs, activating rural areas, and making people’s 

lives more comfortable. 

   Kawasaki is aiming at establishing a hydrogen 

energy supply chain in cooperation with the 

participating HySTRA companies, with a 

goal of conducting pilot tests in 2020. 

Another goal we have is to achieve com-

mercial use of the supply chain by 2030. 

To that end, we are committing our-

selves to fostering a "Hydrogen-Oriented 

Culture" and to maturing it further.

On April 19 and 20, 2018, the world’s �rst 

veri�cation test was successfully complet-

ed for providing both heat and power to 

urban areas on Kobe’s Port Island, using a 

gas turbine fueled by 100% hydrogen.

   During the test, heat (steam and hot 

water) and power were successfully pro-

vided to four facilities, including a sports 

center and a municipal hospital in the 

vicinity, from the co-generation system 

(CGS) comprising a power generator and a 

boiler built on the campus of the former 

Minatojima Clean Center (waste treatment 

facility) in Kobe City. At the sports center, 

hot water was used for its swimming pool, 

hot-water supply, and heating, while at the 

municipal hospital, steam was used for 

heating water, room heating, and steriliza-

tion of medical equipment and utensils. 

The energy supplied amounted to 1,100 kW 

of electricity and 2,800 kW of heat.  

   Named “The Smart Community Tech-

nology Development Project Utilizing Hy-

drogen Cogeneration Systems,” this proj-

ect to generate heat and power utilizing a 

hydrogen-fueled gas turbine was imple-

mented as part of NEDO’s “Technology 

Development for the Realization of a Hy-

drogen Society” program. It aims at 

achieving development and veri�cation 

of an integrated energy management 

system (EMS) that enables optimal and 

ef�cient use of power, heat, and hydro-

gen by users in the community.

   In this project, for which a series of 

similar tests is planned, Kawasaki is 

responsible for providing a gas turbine, a 

power generator, and a boiler, and 

Obayashi Corporation is currently de-

veloping the integrated EMS.

   Mitsugu Ashikaga, Deputy Senior Manag-

er of the Project Control Department for 

the Hydrogen Project Development Center 

under Kawasaki’s Corporate Technology 

Division, comments, “The mission of the 

test was to collect data associated with gas 

turbine performance, which changes sea-

sonally due to variable demand, and to 

establish control techniques for the inte-

grated EMS. The collected data and its 

analyses are essential in gaining sophisti-

cated and practical expertise.”

   Kawasaki has been developing the gas 

turbine used for the project. It allows usage 

of either hydrogen or natural gas alone, as 

well as �exible adjustment of any hydro-

gen/natural gas combustion ratio. 

   When only hydrogen is used, the tem-

perature of the �ame is high and the 

�ame is easily spread, which results in 

burner damage and emissions of nitro-

gen oxide (NOx).  Kawasaki resolved 

these problems by developing a fuel 

injection valve with a novel shape and 

adopting a method through which 

water and fuel are injected together. 

   Ashikaga says, “The most signi�cant 

achievement of the veri�cation test was 

that we were able to verify that hydrogen 

energy could be used safely in a communi-

ty setting.” Robust design and building 

methods are applied not only to the gas 

turbine but also to the entire plant, assuring 

that at both the plant capacity and the 

operational safety levels, practical power 

generation for large-scale facilities using 

hydrogen is possible.

Mitsugu Ashikaga
Deputy Senior Manager, 
Project Control Department
Hydrogen Project Development Center
Corporate Technology Division
Kawasaki Heavy Industries, Ltd.

Looking 
Forward to 
Tomorrow

From the 
Project Team

Fostering a “Hydrogen-Oriented Culture” Without 
Over-emphasis on Technological Advancement 

Motohiko Nishimura
Associate Of�cer, Deputy General Manager, 
Hydrogen Project Development Center
Corporate Technology Division
Kawasaki Heavy Industries, Ltd. 

H

Conceptual Diagram of the Hydrogen Power Generation Demonstration 
System in Kobe
(As of June 2018)
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Production of micron-order powders takes sophisticated, high-pre-

cision engineering, but the application of these powders has been 

widening in recent years, encompassing such industries as cosmet-

ics, pharmaceuticals, battery materials, silicon metal, electronics 

parts, and chemical products. The toner of a laser printer, for exam-

ple, requires powder the size of only 6µm.

   EarthTechnica entered the powder and particle material manufac-

turing equipment sector in 1985, with the launch of the Kryptron. 

The Kryptron was able to pulverize materials down to just a few µm 
from the outset, but each time it was upgraded, it made innovative 

technological advancements, such as higher-speed pulverizing 

rotors, extension of the mill chamber, and improved pulverizing 

groove shape.

   These enhancements were re�ective of the needs of the times. 

In the case of printer toner, powder and particles were expected to 

demonstrate higher performance: size and shape had to be uniform 

so that they adhered to papers at lower temperatures, and the use 

of heat-vulnerable materials had to be allowed. Other sectors also 

began to pose similar requirements, and to meet these fast-changing 

needs, the company made notable technological innovations, which 

resulted in energy-saving equipment and high-performance materials.

   The technological improvements of the Kryptron Series also led 

EarthTechnica to become one of the leading providers of this type of 

pulverizer, offering the following, unrivaled features: 1) superior 

particle size distribution and sphericity, 2) low-temperature exhaust, 

3) no variance in particle size of pulverized products, 4) easy clean-

ing, and 5) superior abrasion resistance.

   The Kryptron Series is truly a behind-the-scenes star, supporting 

today’s �ne processing needs.
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*1 micrometer equals 1/1000 mm

Micron-Powder Pulverizer, Kry ptron Series
Meeting the Demands of Manufacturers in Need of Micron-Order Powders

EarthTechnica Co., Ltd. 
Epoch
Maker

Kryptron Prime, 
rotor-cooling model

The Prime model achieves an even higher speed 
than older models, resulting in reduction of �nal 
particle size by more than 1µm, thanks to an 
improved pulverizing groove shape. Throughput 
also increases by 150 to 200 percent, relative to 
previous models. The stator can be opened more 
widely than on all previous models, which 
achieves signi�cantly easier cleaning of the inside 
of the mill chamber.

Kryptron Prime

Achieving the highest pulverizing performance in the 
Kryptron Series, with this model, a coolant is injected 
into the high-speed rotor, remarkably improving the 
system’s cooling capability. Compared to previous 
models, it requires 20% less power to pulverize, and 
even if a larger capacity motor is used, the exhaust 
temperature is kept to a minimum. Even using 
heat-vulnerable materials, throughput is 150 to 200 
percent higher, relative to previous models.

In 2003, Kawasaki signed a joint venture agreement with a division of Kobe Steel Ltd. which was in charge of the design and sales of crushers, to form EarthTechnica Co., Ltd. 
A manufacturer of crushing and grinding equipment, EarthTechnica now boasts one of the largest market shares of crushers for the crushed stone industry in Japan. 
It is also one of the pioneers in the micron-order powder manufacturing equipment sector and has launched the innovative Kryptron Series.

2008

2013

Kryptron Eddy
Developed incorporating all the advantages of the 
original model while achieving improved pulverizing 
performance. This model is capable of pulverizing 
heat-vulnerable materials into powders with average 
particle sizes of 5µm* or less, which only jet mills had 
previously been able to do. With improved pulverizing 
performace, Kryptron Eddy achieves new levels of 
powder spheroidization.

1995
Kryptron
The original model of this high-ef�ciency mechanical 
pulverizer incorporates the principles of jet mills. It is 
capable of pulverizing materials which previously could be 
processed only by jet mills, and also achieves an extremely 
sharp particle size distribution because of its lower 
generation of unwanted �ne powder, compared to jet mills.

1985

汎用エンジンの詳しい情報は



The Years I Spent Striving for 
an Olympic Medal Were Truly Valuable 
The Years I Spent Striving for 
an Olympic Medal Were Truly Valuable 

Aiko 
Uemura
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Born in Hyogo Prefecture, Japan, in 1979. Began skiing after she 
moved to Nagano Prefecture when she was two years old. After 
winning a spot on the National Team in her third year of junior high 
school, she competed in the Nagano Olympic Winter Games and 
�nished seventh in mogul skiing. As a result, she was hailed as 
Japan’s future ace freestyle skier. During her career, she won the 
overall World Cup title during the 2007-2008 season, followed by 
two gold medals in the FIS Freestyle Ski World Championship in 
2009. She appeared in �ve Winter Olympic Games, �nishing 7th or 
higher in all of them. She was the �rst to perfect the “3D Air” 
(Corkscrew 720) and excelled at carving turns, which led her to be 
called the “global pioneer of women’s mogul techniques.”

From childhood, defeat was never an option 

for Uemura. Alpine skiing was the sport she 

�rst took up, but because she failed to make it 

to the podium during her elementary school 

years, she abandoned the discipline altogether, 

acknowledging her competitive limitations. 

   What changed her was a visit to Canada, 

where she had a chance to watch women’s 

moguls at the Freestyle Ski World Cup. She 

was astonished to �nd that a skiing tech-

nique such as moguls existed. This was four 

years before the 1998 Nagano Olympic 

Winter Games. Fascinated by the new skiing 

style, Uemura took up moguls and quickly 

made it to the National Team.

   At age 18, Uemura competed in women’s 

moguls at the Nagano Olympic Games, 

achieving the great feat of �nishing seventh, 

at the same time witnessing National team-

mate Tae Satoya becoming the gold medalist 

in women’s moguls. It was then that the spe-

ci�c goal of winning an Olympic medal took 

shape in Uemura’s mind. 

　“Unless you start making a move toward 

your goal, you will never reach it,” comments 

Uemura. “As an 18-year old, I was led by Ms. 

Satoya's gold medal to my subconscious 

desire to achieve a gold.” For the next four 

years, she devoted herself to tackling chal-

lenges in reaching a higher level of mogul 

skiing. Her efforts, however, were not 

rewarded with a position on the podium in 

either the 2002 Games in Salt Lake City or 

the 2006 Games in Torino, although she 

came very close. Yet the Torino Games 

became another opportunity for Uemura to 

seek higher ground.

   Recalling the time immediately after the 

Games, she says, “Thinking about how 

people had rooted for me, I became so sad 

that tears welled up in my eyes, but I was 

already thinking about my next move on the 

night the competition ended. I analyzed why 

I hadn’t won and what I should tackle next 

to improve myself. During my career, I 

repeated this cycle again and again.”

   The 2010 Winter Olympic Games in Van-

couver were the ones at which Uemura 

thought she had her best chance of winning 

a medal. After focusing for four years solely 

on winning that competition, abstaining from 

everything that might have gotten in her 

way, she earned fourth place. Every four 

years, she had changed her strategy for win-

ning and tried everything she could to over-

come her challenges, but she still fell short.

   “I thought to myself, if I keep on doing 

things the way I have been, I will never be 

able to win. However, this time, ‘four years 

from now’ did not come to my mind as a 

goal, like it used to. I wasn’t thinking about 

quitting, but the desire to go forward just 

wasn’t there. I struggled hard over this, 

because I didn’t know what to do.”

   After a time of self-assessment, she decid-

ed to take a year off. During this time, she 

even stayed away from training and kept on 

searching for an answer within.

“This had been my life’s motto during my 

years of solitary pursuit, but I realized at 

that moment that I had actually been sup-

ported by a great many people. Objectively 

speaking, I had been a very blessed person,” 

Uemura says. “It would have been easy for 

me to just quit, but I decided to go back to 

skiing, thinking I should not make a decision 

which I might regret even slightly some-

where down the road in a long life.”

   Her physical condition was no longer sup-

portive of the goal, but she knew how to 

Without a Strong Will, 
You Will Never Reach 
the Place You Want to Be

“I Never Want to Regret 
Anything in My Life”

train herself to compete again, and she knew 

that she had three years left to make it to 

“that day.” What other people thought of her 

renewed aspirations was not something she 

had time to worry about.

　“So at the 2014 Sochi Winter Olympics, I was 

standing at the gate absolutely care-free. At 

the Vancouver Games, I had been in better 

shape physically, but at the same time so 

scared that I felt my strength was escaping 

through my mouth each time I breathed. The 

start at Sochi was the moment I wholeheart-

edly felt, ‘I’m so glad I stuck with it.’”

   Asked if she is happy about �nishing 

fourth, she is not sure. However, she thinks 

she was able to truly “�ght �ercely to win 

a medal” and she is happy with her perfor-

mance. If she hadn’t had this sense of 

satisfaction, she would not have been able 

to become a mentor to younger skiers in 

the years since then.

　“I haven’t decided what to do next, but I’m 

looking forward to seeing how young skiers 

will perform. Personally, I love any 

snow-covered locale, so I’d like to tell people 

how enjoyable it is to be in such places. It 

would probably hinder them from getting 

involved if I said to someone on our �rst 

meeting, ‘Let’s go skiing,’ so maybe I should 

�rst suggest to them how they can enjoy the 

snowy mountains casually.”

Aiko Uemura

Today's 
 withInterviews

Pioneers Aiko Uemura is a �ve-time Olympian who competed in women’s moguls. 

Although she never reached the podium, her determination to keep going in 

the face of challenges in an attempt to reach a higher level of mogul technique 

left a lasting impression on many people.



TOPICSH   T

15Scope  11714 Scope  117

Kawasaki signed a shipbuilding contract for 

one 3,500 m3 capacity lique�ed natural gas 

(LNG) bunkering vessel in July. The contract 

was signed with the Central LNG Shipping 

Japan Corporation, a joint venture between 

four companies: Kawasaki Kisen Kaisha, 

Ltd. ("K" Line), Chubu Electric Power Co., Inc., 

Toyota Tsusho Corporation and Nippon 

Yusen Kabushiki Kaisha (NYK Line). Kawa-

saki plans to construct the vessel at its 

Sakaide Shipyard and deliver it in 2020.

　LNG bunkering vessels are out�tted 

with the facilities necessary to supply 

LNG-fueled ships with fuel while at sea. 

Increasing numbers of operators are using 

ships powered by LNG in place of heavy 

fuel oil; this new vessel will be the �rst to 

be constructed for domestic use around 

Japan, serving as an effective measure in 

response to stricter vessel exhaust-gas 

emission restrictions scheduled for imple-

mentation in 2020.

　Kawasaki is making use of its wide array 

of LNG-related technologies in the devel-

opment and design of this new vessel. The 

ship will come equipped with one inde-

pendent, cylindrical, horizontally mounted 

pressure-accumulation tank made from a 

durable aluminum alloy—a type that has 

seen successfully used on many Kawasa-

ki-built coastal LNG vessels. For thermal 

insulation, the tank utilizes the proprietary 

Kawasaki Panel System, which is 

renowned for its world-leading perfor-

mance and quality. In 2016, Kawasaki 

delivered two LNG-fueled pure car and 

truck carrier (PCTC) vessels, which were 

the �rst of their kind in the world; the 

company is now putting the knowledge 

gained through those efforts to good use 

in the current LNG bunkering vessel con-

struction project.

In July, Kawasaki Rail Car, Inc. (KRC), 

Kawasaki’s U.S. subsidiary based in Yonkers, 

New York, received orders for an additional 

72 PA-5 railcars and an overhaul of the 

existing 350 PA-5 cars from the Port 

Authority Trans-Hudson Corporation (PATH), 

a wholly owned subsidiary of the Port 

Authority of New York & New Jersey. The 

total amount of the order is approximately 

US$240 million.

　Kawasaki will manufacture the PA-5 cars 

at its facilities in Lincoln, Nebraska and 

Yonkers, New York. The state-of-the-art 

Lincoln Nebraska Facility, established in 

2001, will manufacture the car body 

structures and install interior equipment, 

while �nal assembly and function testing 

will be performed at both the Lincoln Facility 

and the Yonkers Facility, established in 

1986. The cars are scheduled to be 

delivered to PATH in 2021 and 2022. The 

overhaul of the existing 350 PA-5 cars will 

be conducted at the Yonkers Facility from 

2018 through 2024.

　The additional 72 cars will 

serve the PATH commuter 

line between New York and 

New Jersey, together with 

the existing 350 PA-5 cars 

that were delivered by 

Kawasaki between 2009 

and 2012. The existing 350 

car overhaul program was 

initiated by PATH to maintain 

the high reliability of the 

system, and Kawasaki was 

chosen to perform this role.

　All PATH's cars running in service have 

been delivered by Kawasaki, and with the 

additional cars, the total number of PA-5 cars 

in service will be 422.

Kawasaki Receives First Order for Domestic LNG Bunkering Vessel

Additional Order for 72 cars and Overhaul from PATH

Kawasaki recently received from Kashima 

South Joint Power Corporation (head 

of�ce: Kamisu City, Ibaraki) its �rst order 

for a 100 MW class combined cycle 

power plant (CCPP). This Kawasaki-devel-

oped CCPP employs the L30A model 30 

MW class made-in-Japan high-ef�ciency 

gas turbine, featuring the highest output 

of all Kawasaki gas turbines.

　Kashima South Joint Power Corporation is 

the operator of Kashima South Joint Power 

Station, the energy center for Kashima East-

ern Industrial Complex, and it supplies elec-

tricity and steam to surrounding factories.

　The order is for a 107 MW CCPP to be 

constructed in Kamisu City, Ibaraki. It is to 

be composed of three L30A gas turbines, 

three heat recovery steam generators, and 

one steam turbine, all made by Kawasaki. 

The CCPP employs a system that has func-

tions as a cogeneration facility able to 

supply electricity and steam �exibly accord-

ing to demand from surrounding factories. 

Kawasaki received a full turnkey contract 

for construction that includes overall design 

of the plant, supply and installation of gas 

turbines, steam turbine and heat recovery 

steam generators, as well as civil engineer-

ing construction. Operation is scheduled to 

start around the summer of 2020.

First Order Received for Construction of Kawasaki-developed 
100 MW Class Combined Cycle Power Plant

Kawasaki Launches the 2019 Ninja ZX-10R Series 
with Improved Track Performance

Kawasaki launched four upgraded 2019 

models in the supersport Ninja ZX-10R series: 

the Ninja ZX-10R ABS, the Ninja ZX-10R, the 

Ninja ZX-10RR, and the Ninja ZX-10R SE. 

They were released in select markets (Europe, 

U.S.A., Canada, Australia, Japan and others) in 

October, 2018.

　Since their debut in 2004, the Ninja ZX-10R 

ABS and Ninja ZX-10R have been active in 

races all over the world. Their reputation for 

superior performance on the circuit has been 

well known for many years. For its 2017 

models, Kawasaki released a new, track-fo-

cused variation called the Ninja ZX-10RR. For 

2018, Kawasaki added the high-spec Ninja 

ZX-10R SE, with Kawasaki Electronic Control

Suspension (KECS).* The series serves the 

diverse needs of sport riders who can now 

choose the model best suited to their abilities, 

experience, and taste.

　In both 2015 and 2016, Jonathan Rea of 

the Kawasaki Racing Team, riding a Ninja 

ZX-10R, won the World Superbike Champion-

ship,** the pinnacle of production motorcycle 

racing where manufacturers and riders 

gather from around the world. When the 

Ninja ZX-10RR was introduced in 2017, Rea 

became the �rst racer ever to win the Cham-

pionship in three consecutive years. Mean-

while, Kawasaki won the manufacturers’ title 

for three years running, proving the superior 

performance of the Ninja ZX-10R series.

　The 2019 Ninja ZX-10R series boasts engine 

improvements that increase output from 200 

to 203 PS (204 PS for the Ninja ZX-10RR) while 

also achieving broader power bands. 

Enhanced equipment features boost track 

performance as well.

　The Ninja ZX-10RR will be limited to a 

global production run of 500 units. Each unit 

has a serial number plate with the model logo 

mounted on the top bridge.

Ninja ZX-10R ABS Ninja ZX-10R SENinja ZX-10RR

* Jointly developed with Showa. Adjusts damping 
force instantly in response to road surface and riding 
style to improve tire grounding and achieve chassis 
stability.
** The world’s top road race for production-based 
bikes, overseen by the the Fédération Internationale 
de Motocyclisme (FIM).

Ninja ZX-10R

Concept image

Please follow us on social media https://www.facebook.com/global.kawasaki/　 https://www.linkedin.com/company/83150/　
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Special Feature

The “Hydrogen Road” 
Has Arrived at 
the Demonstration Stage: 
A Step Forward in Realizing 
a Hydrogen-Based Society


