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Seishin Works Plant 4 to Begin
IPC Module Production

At Kawasaki's Seishin Works, where components for commercial aircraft jet engines are
manufactured, preparations are currently underway to ready Plant 4 for full operation.
With construction of the plant building complete, machine tools and other
equipment are now being brought in and installed. Some of the state-of-the-art
machining centers at the facility, which has a site area of approximately 11,000 m2, are
already at work producing engine parts.
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Preparations are underway in the
machining shop of Seishin Works' Plant 4,
where equipment is being brought
in and installed. The engine on the right
is Rolls-Royce's Trent 1000.
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Frontline
Current Production at 10 IPC
Modules/Month for Boeing 787
The list of products manufactured at the Seishin
Works includes a wide range of items, foremost
among them engine parts and components for the
commercial aircraft of Boeing, Airbus and other
manufacturers. Currently, production mainly
focuses on the intermediate pressure compressor
(IPC) modules for the Rolls-Royce Trent 1000*,
which entered mass production at the end of 2008.
Kawasaki participated in the development and
manufacture of the Trent 1000 engine from the
basic design stage as a risk-and-revenue sharing
partner (RRSP)**. The IPC module is one of the
eight main modules comprising the engine. It
sits between the engine's fan and high-pressure
compressor, playing a crucial role: it increases
the pressure of the compressed air sent in
through the fan by approximately seven-fold.

Kawasaki is responsible for the design,
manufacture and assembly of these IPC modules,
and production is slated to continue at a rate of
10 units per month.
* The Trent 1000 is one of the engines used on Boeing's 787.
** A risk-and-revenue sharing partner (RRSP) bears a share
of development and manufacturing costs and risks, and
receives a share of profits.

Engine Components
for Airbus A320neo to also
Hit Production Lines
Trent XWB

IPC Modules for Airbus A350
to Be Produced

Trent 1000

flights being conducted as planned.
To date, Kawasaki has delivered seven IPC
modules for the operation tests of the Trent
XWB and for the engines of a flying test bed.
The start of mass production is approaching,
and once it begins, the IPC modules are
scheduled to be manufactured at a rate of 27
units per month. Combined with the 10 units
manufactured each month for the Trent 1000,
the production load will be considerable.

In January 2009, Kawasaki became an RRSP in
the development and manufacture of RollsRoyce's Trent XWB engine as well. The Trent
XWB is the only engine that Airbus has already
decided to use on its A350 aircraft. Kawasaki
will handle the design, manufacturing and
assembly of the IPC modules for this engine, as
it is doing for the Trent 1000.
Development of the A350 is moving according
to schedule, with the plane having completed its
maiden flight in June 2013 and subsequent test

In September 2011, Kawasaki joined the
international project to develop the PW1100GJM engine for the Airbus A320neo, as a member
of the Japanese Aero Engines Corporation
(JAEC). The other development members are
Pratt & Whitney of the U.S. and MTU Aero
Engines of Germany.
In this joint effort, Kawasaki will be responsible
for the development and manufacture of the
main parts of the engine's fan (low-pressure
compressor), as well as some of the tests for
obtaining type certification.
There are many other large projects like this
waiting to be launched. To meet the increased
workload, Kawasaki is upgrading the Seishin
Works' production capacity, optimizing the
assignment of operations among Plants 1 to 3,
in addition to the construction of Plant 4.

New High-Tech Plant Gears Up
The IPC modules for the Trent 1000 and Trent
XWB are ultraprecision products comprising
approximately 4,000 parts. The Trent 1000
is 1,240 mm in overall length and 1,350 mm in
diameter, whereas the Trent XWB measures
1,500 mm in both length and diameter.
Many of the parts used are machined to
a precision of 5 to 10 m in tolerance. To
handle this level of ultraprecision work, the
machining shops of Plants 1 to 3 are fully
equipped with the latest NC (numericallycontrolled) machining centers, along with other
state-of-the-art equipment.
Five-axis machining centers that can
automatically cut blisks (a bladed disk) from a
large material (titanium alloy) have been
introduced from overseas, and development of
the machining technique is almost complete.
These 5-axis machining centers are already
operating in Plant 4.
Plant 4 also houses an automated cleaning
system needed mainly for cleaning and drying
electron beam-welded parts, as well as surface
treatments. This system was jointly developed
with an overseas manufacturer. It handles
everything automatically from setting parts to
cleaning them, improving efficiency by a factor
of three to six compared to manual cleaning.
Not all new equipment was introduced from
overseas. In the machining process of the front
bearing housing, which is a critical part in

View of the Seishin Works. The building at the far right is Plant 4. Kawasaki Trading Co., Ltd.,
a Kawasaki group company, has installed solar panels (output: approximately 700 kW) on the roof.
The generated electricity is sold to a power company.

IPC modules, there is a task that involves
drilling a hole 1 mm in diameter diagonally
through a cast part that is 6 cm thick. For this
work, a high-speed electrical-discharge drilling
machine specified by Rolls-Royce was used.
Kawasaki enlisted the help of a number of
Japanese manufacturers and worked two years
to develop a similar machine that is more
versatile, and has already put it into operation.

Kawasaki plans to introduce this machine in
Plant 4 as well.
Many other state-of-the-art production facilities
have been introduced, turning the Seishin
Works into a high-tech, labor-saving plant at the
forefront of technology.
With the building of Plant 4, which specializes
in ultraprecision machining, Kawasaki is steadily
preparing for busier times to come.

The Seishin Works handles the manufacturing
and assembly of the Trent 1000's IPC modules.
An automated cleaning system that will considerably improve work efficiency is being tested.
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A high-speed electrical-discharge drilling machine, developed by Kawasaki with the help of
Japanese manufacturers, is used to drill minute holes in cast parts and for other applications.

Quality inspections for eight-tier discs comprising the
IPC rotor are performed here.
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CK Mills in operation at
cement manufacturing plants

A Key Player in the
Cement Industry:
The CK Mill

Exhaust gas
Cement product
and exhaust gas

Applying the CK Mill to finish grinding

Raw material quarrying
and crushing

Cement is produced by adding gypsum (which slows the
speed of cement hardening) to clinker produced during
the burning process, and then fine-grinding the mixture.

Helping Cement Plants
Operate on Less Energy
Kawasaki's CK Mill, a highly efficient vertical roller
mill that is used for raw materials grinding and
finish grinding in the cement manufacturing process,
helps reduce energy consumption by as much as
30% to 50% compared to conventional pulverizers
(tube mills).
In cement manufacturing, limestone, the main
ingredient, is mixed with clay, silica, iron and other
secondary materials to be dried and pulverized
together. The mixture then undergoes burning
and finish grinding before it becomes a cement
product. The vertical roller mill is a grinding device
with a mill table and rollers at the bottom of a
pulverizer. The device operates much like a mortar
and pestle, and provides drying, grinding and
separating capabilities.
The CK Mill is also used for grinding blast furnace
slag cement, which uses blast furnace slag
(impurities separated from iron ore when refining
pig iron in a blast furnace).

Application to
raw material
grinding process
(Siam Cement,
Thailand).

Application to
finish grinding
process
(Tangshan Yaodong
Cement, China).

Application to
raw material
grinding process
(Cimento Tupi,
Brazil).

CKS separator

Clinker silo

A highly efficient, third-generation
device for separating fine
and coarse powders to regulate
the size of cement particles.
This can be accomplished by
adjusting the rotation speed of
the cage-shaped rotary vane.
Coarse powder is
sent back to the
mill table to be
ground again.

Collected
product

Bag filter

Raw material storage
Cyclone

Clinker and
gypsum

Fan
Storage/Dispatch

Ground material
and gas

Bulk cement truck
Rotary vane
rotation

Bagged cement

Orders Jump after Joint
Venture Launch, Reaching 100

Collected
product

The total cumulative orders for Kawasaki's CK Mill
recently hit 100, the result of the joint venture
between Kawasaki and China's Conch Group,
established to offer high quality at a low price.
Active marketing efforts have led to increased
orders not only in China, but also in such countries
as Thailand, Brazil and Indonesia.
Due to its high efficiency and reliability, sales for
the CK Mill are expected to be robust, and to meet
demand from major cement manufacturers with
global operations.

Coarse powder
Tire-shaped roller
Mill table

Roller
rotation

Raw material grinding (CK roller mill)

Table rotation

Blending silo
Suspension preheater

Roller pressure

Clinker and gypsum fed
into the center of the mill
are pulled outward by the
centrifugal force of the
rotating table, and then
ground between the table
and the rollers. The size of
the rollers can range up to
2.8 m. For a longer wear life,
superhard metal is welded
onto the surface of the rollers
and the table which, are
made of normal cast steel.

Press cylinder

Heated air

KSV inline precalciner

Hydraulic cylinders are used to press the rollers
against the mill table in order to achieve over 100 tons
of pressing force, which is needed for fine grinding.

Motor and reduction gear
Rotary kiln

Heated air inlet

Cyclone
CK Mill Workshop Plant/Anhui Conch Kawasaki
Energy Conservation Equipment Manufacturing Co., Ltd. (China).
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The power generated by this motor is adjusted with
a reduction gear to achieve a lower rotation speed
and greater torque. This device also changes the
direction of rotation.

Intermediate product (clinker)

Cement
manufacturing plant

Clinker cooler

Heated air is introduced
inside the mill to
dry raw materials.

Concrete pedestal
This structure supports the main pressing mechanism of the mill.
The vibration during grinding has been considerably reduced by
replacing the conventional steel plates with a concrete pedestal.
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Bangkok Office Opens

High-End Offshore Service Vessel Ordered
Kawasaki recently received a shipbuilding
contract from Island Offshore Shipholding
LP (Island Offshore) for one vessel to be built
according to the Mobile Offshore Unit
(MOU) regulations.
Island Offshore, based in Norway, is a
company offering a range of complex
services to the offshore industry, including
light well intervention, subsea installation
and maintenance, anchor handling and
logistics and supply.
The vessel is a UT 777 designed by
Rolls-Royce and Island Offshore in close
cooperation. Kawasaki will build the vessel at
its Kobe shipyard and carry out the necessary
engineering work for construction together
with Rolls-Royce. The vessel is scheduled for
delivery in the first quarter of 2017.
The topside handling equipment will be
delivered by National Oilwell Varco.
Emphasis has been placed on designing and
outfitting the vessel for optimal subsea
operations, and Island Offshore has
experience from operating equivalent units
over the last 10 years.

The vessel will be equipped for tophole
drilling and may also be adapted for light
well intervention services. It will feature an
enclosed module handling tower to secure a
safe and comfortable working environment
when operating in harsh conditions, and the
highest level of positioning capability, powered
by the seven thrusters, which will secure more
redundancy than similar offshore service

vessels. It will also be of the highest comfort
class and will be larger (approximately 169 m
long, 28 m wide and 11.7 m deep) than similar
vessels owned by Island Offshore.
Kawasaki will actively pursue its shipbuilding
operations in light of the expected rise in
demand from the offshore industry, including
various offshore service vessels and offshore
structures.
::
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opportunities in the Mekong Subregion.*
With two local bases in Southeast Asia,
Kawasaki aims to implement a more agile
operating structure.
Thailand was proactive in attracting foreign
capital much earlier than other ASEAN
member states. The country already has a
well-developed industrial infrastructure, with
many companies from Europe, the US and
Japan operating there and contributing to the
formation of industry clusters, especially in the
automobile and electronics industries.

Kawasaki's activities in Thailand have
mainly been centered on energy equipment
and facilities as well as industrial machinery.
In 1997, Kawasaki expanded its operations
to include the manufacture and sale of
motorcycles. Going forward, Kawasaki will
actively pursue business opportunities in the
::
entire Southeast Asia region.
* Mekong Subregion: Thailand, Vietnam, Myanmar,
Cambodia and Laos.

LNG Tanks Ordered for CPC Taichung LNG Plant

ME-GI Propulsion System to Undergo Pioneering Test
Kawasaki plans to launch a full-scale
demonstration test of a propulsion system
powered by an electronically controlled gasinjection marine diesel (ME-GI) engine. The
test will be held at the Kobe Works.
Amid rising global demand for environmental
conservation and soaring fuel prices, there is
growing interest in the maritime industry in
LNG, which is increasingly affordable. This
trend has helped draw attention to the ME-GI
engine — a dual-fuel version of the 2-stroke
diesel engine, which currently boasts the highest

Kawasaki opened an office in the Thai capital
of Bangkok on January 1, for Kawasaki
representatives operating in the region.
Recent economic growth in Southeast Asia
has spurred infrastructure development in the
region, offering the Kawasaki Group plenty
of opportunities to expand its activities.
Previously, a local subsidiary in Singapore
oversaw the entire Southeast Asia region, but
the new office is now assisting the company's
expansion efforts by gathering information,
studying the market and seeking business

energy efficiency — as the leading candidate
for the next-generation marine engine. To
quickly respond to such needs, Kawasaki has
developed a propulsion system powered by
an ME-GI engine, optimized for use on LNG
carriers and other LNG-fueled vessels.
For the verification test, Kawasaki will use
a full-scale permanent testing facility comprising
a high-pressure gas supply system, LNG tank
system and an ME-GI engine. The engine has
been converted from a 2-stroke diesel test
engine that had been used to test new
technologies in the past. The LNG used for
the test will be re-gasified with a vaporizer
after being pressurized to approximately 30
MPa with a high-pressure pump. No other
shipbuilder and engine manufacturer in the
world has ever used this type of permanent
testing facility.
The CO2 emissions regulations enforced
by the International Maritime Organization
(IMO) mandate a phased reduction of CO2
emissions. The ME-GI propulsion system
is expected to be about 30% more efficient
in reducing CO2 than conventional oil-fired
2-stroke diesel engines.
The engine will be tested under operating

conditions simulating operation on an actual
vessel. The aim of the test is to verify the
functionality and performance of the highpressure gas supply system, and to check the
operability and reliability of the engine, as well
as its maintainability over long-term operations.
Further tests will be conducted combining the
ME-GI engine with other green technologies,
such as water-emulsion fuel* and exhaust gas
recirculation (EGR).** These tests will add to
Kawasaki's considerable know-how in ME-GI
propulsion systems and help solidify its leading
position in the shipbuilding and maritime
machinery business field.
Kawasaki will continue to produce highly
efficient vessels and engines with smaller
environmental footprints, as part of its
commitment to working as one for the good
of the planet.
::
* Water-emulsion fuel is a mixture of fuel with water
in small particle form. The water particles capture
heat when the fuel is combusted, which reduces
the combustion temperature inside the cylinder,
thereby decreasing the creation of NOx.
** EGR is a technology to curb NOx by redirecting
part of the exhaust gas with low oxygen content
back to the cylinder, thereby achieving low-oxygen
combustion and lowering the maximum combustion
temperature.

Kawasaki recently signed a contract for
three LNG tanks to be constructed at CPC
Corporation's Taichung LNG receiving
terminal in Taiwan. The contract, worth
approximately 27 billion yen, will be
fulfilled by a Kawasaki-led consortium
with RSEA Engineering Corporation, a
leading construction firm in Taiwan. The
facility is scheduled to be completed in
December 2018.
CPC, a government-owned oil and gas
company, is planning to expand the Taichung
LNG receiving terminal. The order includes
three aboveground LNG storage tanks with a
capacity of 160,000 m3, a submerged pump
and auxiliary facilities such as cryogenic

piping. The tanks consist of an inner tank
built with cryogenic materials and an outer
tank made of prestressed concrete, with an
insulation layer in between to keep LNG at a
temperature of -162˚C.
With the public increasingly calling for a
shift away from nuclear power, the
government in Taiwan recently decided to
import more LNG from producers in the
Middle East, Asia and Oceania. As the only
LNG operator in the country, CPC, which is
already running its current facilities at full
load, is faced with an urgent need to expand
the LNG receiving capacity to meet the
increased demand.
The latest order serves as a testament to

Kawasaki's cost competitiveness as well as its
overall technological capabilities.
Kawasaki currently boasts a share of over
50% in the domestic market for large LNG
tanks. Overseas, the company is constructing
two LNG tanks and two LPG tanks for the
Ichthys project in Australia, led by Inpex
Corporation. Kawasaki is also leveraging its
design and engineering know-how in a
technical partnership with Tecnicas
Reunidas, S.A., a Spanish general contractor,
for the construction of four LNG tanks in
Chile and China.
Kawasaki will position LNG tanks as a core
product as it promotes its business activities
around the world.
::

Recycled -Gas Compressors for Oil Refinery in Vietnam
Kawasaki recently received an order for two
recycled-gas compressors for the Nghi Son
Refinery Project being promoted by the Nghi
Son Refinery and Petrochemical Limited
Liability Company in Thanh Hoa Province,
about 200 km south of Hanoi.
The compressors are powered by a steam
turbine and used in flue gas desulfurization
equipment, which distills heavy oil to
produce gasoline, kerosene and other clean
oil. The compressors provide the hightemperature, high-pressure hydrogen gas
needed in the desulfurization process. The
orders were received from the JGCS
Consortium, a joint venture whose member
firms include Japan's JGC Corporation and
Chiyoda Corporation, France's Technip, and

South Korea's GS Engineering & Construction
and SK Engineering & Construction, which
is handling the construction of the Nghi Son
Refinery Project. Delivery is scheduled for
February 2015.
The Nghi Son Refinery and Petrochemical
Limited Liability Company, a joint venture
comprising Idemitsu Kosan, Kuwait Petroleum
International, Petrovietnam and Mitsui
Chemicals, is building a new petrochemical
complex that includes the second oil refinery
in Vietnam. Through this project, the company
aims to meet the country's growing demand
for petroleum products fueled by advances in
motorization, as well as petrochemical products
for export.
The latest order attests to the outstanding

reputation Kawasaki enjoys for its compressors.
Previous orders from Vietnam include natural
gas compressors ordered in 2012 for a floating
production, storage and offloading (FPSO)
system designed for oil field development.
Globally, Kawasaki has delivered more than
250 compressors to date.
Kawasaki will combine its wealth of
experience and technologies to play a
proactive role in building Vietnam's industrial
infrastructure and contribute to its economic
development through this project. Going
forward, Kawasaki will continue to market
equipment related to oil and gas development
while pushing ahead with its energy and
environmental businesses.
::
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Hong Kong MTR Orders Modifications, New Train Cars
Kawasaki, working as part of a consortium that
includes Itochu Corporation and Kinki Sharyo
Co., Ltd., was recently awarded a contract by
MTR Corporation Limited (MTR) to modify
existing rolling stock and to supply new train
cars. The value of the contract is approximately
1.1 billion Hong Kong dollars (approximately
14.8 billion yen), and delivery of the new train
cars will start in July 2015. The modification of
existing rolling stock will be carried out in
stages with completion expected for 2018.
MTR is in the process of building the
Shatin to Central Link (SCL), a new railway
line scheduled for completion in 2018. After
the completion of the SCL, the two existing
MTR routes — the West Rail Line (Hung Hom
Station to Tuen Mun Station) and the Ma On
Shan Line (Tai Wai Station to Wu Kai Sha
Station) — will connect east and west through
the SCL and start operations as the new East
West Corridor (EWC). The inauguration of
the EWC is expected to greatly increase
convenience for passengers.
Under the terms of the new contract, the
consortium will modify rolling stock supplied
by the companies in the past, and also
supply 36 intermediate cars to convert the
rolling stock to a standard train configuration
for EWC. At present, MTR is operating cars

supplied by the consortium in configurations
of 12, 7 and 4 cars divided between the East
Rail Line, the West Rail Line and the Ma On
Shan Line. The new intermediate cars are the
same type of stainless steel vehicle as the
existing cars, and are notable for their
exceptional quietness, both inside and
outside, as well as their high level of comfort
and environmental performance.
The consortium has supplied rolling stock

to MTR as well as its predecessor, KowloonCanton Railway Corporation (KCRC). The
awarding of this new order shows recognition
of the consortium's solid performance in
executing past contracts and the high level of
reliability of the delivered rolling stock.
Kawasaki is pleased to be a part of the
effort to develop Hong Kong's infrastructure
and will continue to make contributions
through its rolling stock business.
::

111-Year History Comes to a Close
at the No.1 Dock
Kawasaki's No. 1 Dock has brought the curtain down on
its history exactly 111 years after it was built in 1902 at
Kawasaki Dockyard Co., Ltd. (now Kawasaki's Kobe Shipyard)
as a facility for repairing ships.
Construction of the dock was fraught with daunting
challenges due to the soft ground of the site. Kawasaki spent
six years and invested a huge sum of money in the project,
which made use of some novel construction methods. It was
the first full-scale dry dock* at the port of Kobe, and one of
the facilities that drove Japan's modernization.
The immense historical value of the No. 1 Dock was
officially acknowledged when it was registered by the
Japanese government as a tangible cultural asset in 1998,
and designated as a Heritage of Industrial Modernization
in 2007.
However, the dock sustained severe damage in the Kobe
Earthquake in 1995, and operations came to a halt. Areas of
damage and leakage continued to expand after the
earthquake due to wear, and it was soon deemed difficult to
continue maintenance.

Considering the historical and social significance of the
No. 1 Dock, the structure of the granite sidewalls will be
preserved in their present state. A special construction
method will be employed in an effort to preserve as much of
the facility underground as possible.
Visit the special Yoake Project site, created along the
theme of the "dawn" of Kawasaki, and watch the video
introducing the story behind the challenges faced and
surmounted in constructing the No.1 Dock at the Kobe Works.
* A dry dock is a type of dock where a ship is taken for repairs,
after first closing the water gate and draining the seawater. Dry
docks are also used to construct ships.

For more information about the No. 1 Dock, access:

http://www.khi.co. jp/english/yoake

Wheel Loaders Compliant with EPA Tier 4 Interim Launched
KCM Corporation, a Kawasaki Group
company, recently launched two new wheel
loader models in Japan, the 62Z7 (bucket
capacity: 2.3 m3, operating weight: 10.3 t)
and 67Z7 (bucket capacity: 2.5 m3, operating
weight: 11.5 t). Both meet EPA Tier 4 Interim
(EU Stage IIIB), targeting non-road special
motor vehicles.*
The latest additions to the Z7 series, the
new 62Z7 and 67Z7 models were developed

by combining the expertise of KCM and
Hitachi Construction Machinery Co., Ltd.
While preserving the merits of existing
models, the two companies re-examined all
aspects required of a wheel loader — safety,
cost performance, operational performance,
design and operator comfort — to ensure
that users' needs were fully met.
The new loaders significantly reduce airpolluting NOx and PM exhaust emissions

or search "Kawasaki Yoake."

compared to existing KCM models, thus
complying with EPA Tier 4 Interim and
regulations of the Ministry of Land,
Infrastructure, Transport and Tourism. They
also reduce fuel consumption by approximately
5% to 10% while realizing greater operational
performance than existing models.
::
* New diesel engine emission regulations covering
nearly all construction, agricultural and industrial
machinery.

The first ship to be repaired at
the No. 1 Dock was NYK Line's
Mikawamaru (2,884 tons).
The facility received as many as
320 requests for repair work
in 1902 alone.

62Z7
67Z7
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The No. 1 Dock at the Kobe Works.
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