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1 Introduction

To describe Kawasaki Steel’s movement toward glob-
alization as a steel mill, the company’s history since as
carly as the 1960s was characterized by efforts to secure
customers by establishing overseas joint ventures with
the purpose of promoting exports in Southeast Asia and
Central and South America. For example, in connection
with galvanized steel sheet technology, technical assis-
tance and the base material for processing was supplied.
Thereafter, however, as the developing nations became
progressively more oriented toward the development of
the iron and steel industry as a basic national indusiry,
this trend in the company’ steel plant construction also
had been rising.

Kawasaki Steel exported pelletizing technology to the
Philippines in 1964 and three years later, as part of its
raw material strategy, established and participated in the
operation of a joint company, Pellet Corp. of the Philip-
pincs (PCP). Around the same time, Kawasaki Steet also
deepened its technical cxchanges with mills overscas by
supplying electrical steel technology to France, provid-
ing guidance in the construction of a steelmaking and
rolling plant in Thailand, and other activities. In 1974,
when production was discontinued at PCP, Kawasaki
Steel established the Philippine Sinter Corp. (PSC), and
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a sintering plant with an annual capacity of 5 million
tons was constructed in Mindanao Island in 1975. PSC
was the first engineering project of us in which the com-
pany itself performed construction management cover-
ing planning, design, construction, and operation. This
project was not limited to the construction of the pro-
duction equipment, but also included the construction of
infrastructure such as a 250 000 DWT sea berth (Photo
1) for large vessels, enabling marine transportation of
huge quantities of iron ore and coal raw materials and
sintered ore product. And in the process, the company
accumulated know-how in ways of overcoming the difh-
cultics of a construction environment different from that
in Japan. Moreover, the fact that the application of long
piles in the sea berth at PSC has been reflected broadly
in the development of subsequent overseas civil engi-
neering work should not be overlooked.

The construction of a steel works at Companhia
Siderurgica de Tubardo (CST; Photo 2) in Brazil began
in 1978. Based on feasibility studies on commercializa-
tion carricd out in both Brazil and Italy, Kawasaki Steel
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Photo 2 Companhia Siderurgica de Tubardo

was made responsible for the plant construction, includ-
ing both construction and operation, in the first phase of
this large steel works with an annual capacity of 3 mil-
lon tons of slab. Here, too, the company was able to
accumulate diverse enginecering know-how.

Kawasaki Steel also constructed a series of elec-
trolytic tinning lines in Southeast Asia, including
Malaysia, Thailand, and Taiwan, but more reccnt engi-
ncering business emphasized the sale of software in the
supply of state-of-the-art technologies for the CAL,
EGL, and CGL in Europe and North America. The com-
pany’s engincering business expanded to total engineer-
ing for steel manufacturing, including both software and
hardware, as scen in the construction of an electric fur-
nace H-shape plant in Taiwan {Photo 3) and as a large-
scale project, the construction of an integrated cold strip
mill (Photo 4), alse in Taiwan. This record of suceess-
ful projects contributed to the development of human
resources in a wide range of fields, not limited to the
equipment division, but also to include the fields of civil
engineering and building technology. With this talent as
a management resource, Kawasaki Steel established
overseas engineering operations in the five categories
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Photo 4 Tong Y1 Industrial Corp.

discussed below as one of the distinctive features of the
compary.

2 Features and Strengths of Kawasaki Steel’s
Overseas Engineering Operations

Figure 1 summarizes the main categorics of overscas
engineering which have continucd to the present. Histos-
ically, five main streams can be scen.

The first is based on steel manufacturing technology
at Chiba and Mizushima Works, and is the stream of
steel plant technology which can be seen in the growth
of the company’s overseas engineering opetarions in
Southeast Asia, Europe, and North America in the vari-
ous fields such as iron and steslmaking plant, relling
mill plant, and instrument control plant. This stream
covers the full range of operations as a turn-key contrac-
tor, which is one of Kawasaki Steel’s distinctive features,
and has progressively evolved into a system including
not only Kawasaki Steel’s unique technical know-how in
each of the steel manufacturing processes, accumulaied
in construction, opcration, and automation systems for
steel works, as well as technical know-how in produc-
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tion. material handling, maintenance, and energy control
specific to steel works, but also total engineering, encorm-
passing civil engineering and building technology for
the related infrastructure, foundations, and structures.

The second stream is civil engineering technology for
ports and harbors. The large 250 000 DWT sca berth
which was constructed as an auxiliary facility for the
sintering plant at PSC, described previously, has become
a symbolic civil engingering structure in Southeast Asia.
In technologies which use steel pipe piles, Kawasaki
Steel has accumulated an extensive record as a marine
contractor, including design and construction work,
especially in Southeast Asia. In particular, the company
made full use of the strengths of its total engineering
capability in the construction of the port and harbor
facilities at Leyte in the Philippines, for which the order
was received in 1982, as can be seen in its participation
in international bidding for an ODA project, dcsign
using steel pipe and sheet piles, bulk material handling
technology, and other areas. Kawasaki Steel then contin-
ued its activities in civil engineering for ports and har-
bors, based on technical results such as a sea berth using
long piles in Taiwan and the adoption of plastic-coated
pipe pile in the Kota Kinabalu Port project in Malaysia,
and added Lahad Datu Port in Malaysia, Mantla South
Port, a cement berth in Indonesia, and others to its list of
completed projects.

The third stream is building and stecl structure tech-
nologies. Since 1965, H-shape steel makers, including
our company, have competed intensely in the develop-
ment of applications and development of execution tech-
niques in order to expand H-shape sales. However,
Kawasaki Steel has been able to develop architectural
technologies through the construction of major buildings
and steel structures such as converters and power plants
in steel works, mainly in Japan. As can be seern in pro-
cessing techniques for heavy gauge steel frame members
excecding 100 mm in thickness, Kawasaki Steel pos-
sessed peculiar technologies as a steel maker. In over-
scas projects as well, including the buildings of the PSC
sintering plant and Tubardo Works, the application of
these technologies provided an extensive record of
actual resubts for the subsequent development of engi-
neering operations. Since first supplying the stect frames
for plant buildings in Iran in 1976, Kawasaki Steel has
sold more than 300 000 t of structural steel, such as the
steel frames for a hotel and power plant in Hong Kong
and others, to clients in the Middle East, Southeast Asia,
and elsewhere. This was brought about by the advanced
engineering which Kawasaki Steel possesses as a steel
maker. Furthermore, recently, projects have cxpanded
into orders recetved for plant construction accompany-
ing the move to local processing in China and Southeast
Asia.

The fourth stream comprises other various technolo-
gies which are characteristic of our company. Kawasaki
Steel has supplied pipeline and water works technology,
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as seen in results in the Manila water works project in
1980, a seabed pipeline in Singapore in 1984, and the
Sandakan water trcatment plant in Malaysia in 1986;
fabrication technology that the company possesses for
jacket type production platforms, which was used in the
manufacture and export of large-scale jackets such as a
jacket for Bombay High in India cxecuted in the 1980s
and large jackets for Chevron and Shell in the United
States; and in simple steel bridges using steel structure
technology in the Middle East and Southeast Asia,
which were adopted in ODA (economic assistance) pro-
jects for developing nations. The railway construction
technology seen in the construction of the Jabotabek
railway in Indonesia and the PNR railway in the Philip-
pines had its roots in techniques for constructing rail-
ways in our steel works. In other projects, the company
also benefited from a unique engineering effort in which
it participated from the planning stage onward in the
development of an industrial park in the Philippines.
However, Kawasaki Stecl has now withdrawn from
export businesses which involve base material and
processed materials such as pipelines, jacket matertal,
and stee! frames due to the sharp appreciation of the yen
following the Plaza Agreement in 1985.

The fifth stream is engineering relfated to construction
projects carried out through local corporations. The
extremely strong yen has been a great handicap for
Japanese companies engaged in overseas engineering
operations. In steel plant engineering, the environment 18
still true that royalties for stee! manufacturing technolo-
gies and the intellectual value of operations know-how
can withstand competition. However, in construction,
the increase in labor costs related to construction man-
agement and other factors have accelerated the shift to
engineering performed by local people, making it neces-
sary to transplant this company’s distinctive technologies
overseas. In case of Kawasaki Steel, one such move was
RIOFIL, which was established in the Philippines in
1990, and this has also become a fundamental policy for
business development in other developing nations.
RIOFIL has attained a considerable record as a conduit
for plant construction by Japanese transplants locating in
the Philippines. These projects comprise not only civil
engineering and building construction, but also con-
struction in the equipment sector, and continue to serve
as precedent for overseas cngincering by Philippine
engineers using Kawasaki Steel methods.

3 Steel Engineering Division

3.1 Features and Strengths of Steel Engineering

It is one of the distinctive features of Kawasaki Steel
that the company is ablc to exccute plant engineering
which is backed up by long experience, and incorporates
technologies developed and accumulated through the
new construction and revamping of steel manufacturing
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cquipment in our stecls works and related operational

technology and the sale of steel products.

This peint is one of the great differences between
Kawasaki Steel and equipment manufacturers and spe-
cialized engincering company which do not possess
actual experience in the manutacture and sale of steel.

The requirements of clients for steel plant engineering
have changed significantly in recent years, as summa-
rized below.

{13 Client needs have steadily shifted from the construc-
tion of single production lines to integrated plants,
and clients have come to require total steel manutac-
turing know-how.

(2) Clients increasingly need plants which use new iron
sources and new steel manufacturing mecthods.

{3) Kawasaki Stecl’s response has expanded trom
clients entering the steel business for the first time to
clients who already possess expenience in the steel
business and are in the process of expanding that
business.

Kawasaki Steel’s engineering services are not limited
to “total assurance management for projects through
total engineering employing integrated technology
which is based on operational experience” It has also
become important to offer diversity in the forms in
which engineering is supplied, taking into consideration
the relationship of a division of work and cooperation
that are appropriate for the level of the client’s cngi-
neers. Joint engincering activities, disclosure of technol-
ogy, support, joint research, and other activites for this
purpose have become necessities.

The steps in a steel plant construction project may be
broadiy classificd as follows.

(1) Study of commercial feasibility

(2) Planning of plant construction

(3) Execution of plant construction

(4) Preparation for the start of operation

(5) Commercial preduction
The activitics of the Kawasaki Steel Engineering

Division include the collection and analysis of the infor-
mation necessary for the client’s decision making
process in all its aspects and the submission of study
results in all these steps, from the feasibility study to
commercial production. Morcover, in some cases, the
client’s requirements are not limited to simpte technical
support for the decision making process, but also
include support from the standpoint of a partner in joint
management. An outline of the content and features of
the engineering which Kawasaki Stee! is capable of pro-
viding in each of these steps is presented below.

3.1.1 Feasibility study

Kawasaki Steel is prepared to make the trial calcu-
lations of the construction cost and manufacturing cost,
study the technical parameters for environmental assess-
ments, and provide market analysis data and other infor-
mation necessary in the feasibility sutdy. Here.
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Kawasaki Steel can demonstrate its total technical capa-
bilities particularly clearly, becausce engineering based
on long term experience in the producticn and sale of
steel is required in this stage.

3.1.2 Planning of plant construction

Kawasaki Steel can provide support to the client in
every phase of the planning of plant construction,
including planning of the plant as a whole, drafiing of
the construction schedule, technical support in connec-
tion with equipment precurement, and preparation and
control of the construction budget.

Here, the engineering contractor must guarantee that
the plan can actually be realized, but abundant experi-
ence in construction gives Kawasaki Steel significantly
higher reliability.

3.1.3 Execution of plant censiruction

The fundamental stance of Kawasaki Steel’s sup-
port is to guarantee that the project is completed as
planned, but in a more comprchensive and positive
sense, Kawasaki Steel provides total assurance manage-
ment. (This means that we assure three items in an inte-
grated manner: Assurance of the completion of the con-
struction within the term required for management rea-
sons, assurance of the performance of the equipment
which compriscs the plant, and assurance of the quality
of the product manufactured by the plant.y To shorten
the construction period, it 1s essential to execute the civil
and building engineering and the equipment engincering
simultancously and in parallel. Specifically, the greatest
strength of the Kawasaki Steel Engincering Division is
its ability to perform “total ntegrated enginecring,” in
which the division of engineering work is clearly defined
and carried out simultaneously and in parallel, with an
organic linkage of the engineering data in the respective
ficlds of equipment, civil enginecring, and construction.

3.1.4 Preparation for start of operation

The thoroughness of the preparatory work which
must be performed before the start of operations deter-
mines the success or failure of a project. For this reason,
Kawasaki Steel Engineering Division provides to draw
up hiring and training plans for the manpower required
for plant operation, provides classroom and on-the-job
training (QJT), supply operational know-how, and pro-
vides training plans for operators and other personnel in
the test run and tune-up plan.

[n particular, the fact that Kawasaki Steel can dispatch
operators with a wealth of experience in the actual oper-
ation of our stecl works to provide operational guidance
offers the client important benefits in training cfficiency.

3.1.5 Commercial operation

To aveid the equipment deterioration (and obsoles-
cence) which begins with the completion of construction
and start of operation, it is essential fo cstablish equip-
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ment mainienance technologies. In the broad sense,
equipment maintenance technology is a part of operating
rechnology. Fogether with providing support for the con-
struction of a long-term training system for improving
proficiency in this ficld. Kawasaki Steel can also dis-
patch personnel to provide long-term training. The fact
that personnel can be dispatched for long-term training
even in the area of cguipment maintenance technology
can make an important contribution to the client’s
achieving an early return on investment.

Although sales competition is not limited to the steel
industry, it is important to achieve a good balance of the
three plant performance indicators of product quality,
production cost, and quick delivery.

The point which requires the most careful study in
plant construction is to verify the stahility of production
capacity, reliability of product quality, minimization of
production costs, and shortening of delivery (period
required to producé products) in a total evaluation of
how the plant will perform after the start of operation.

The ¢lient (and in this, we are no exception) can be
distracted by the desire to adopt the most advanced tech-
nologies aggressively in every area of operation, consid-
ering the distinctiveness and superiority of the project in
the market. The management viewpoint, however, must
consider the balance of technical superiority and con-
struction costs, as well as the fact that the adoption of
advanced technology will increase the difficulty of oper-
ation. From this viewpoint, priority should be given to
adopting completed technologies and ensuring opera-
tional stability.

Kawasaki Steel’s greatest strength in plant engineer-
ing is that it can correctly evaluate not only the perfor-
mance of cquipment as such, but also the quality of the
products which can be produced using that equipment,
from the technical specifications of the equipment. In
other words, in selecting the steel manufacturing tech-
nologies which should be adopted, Kawasaki Steet can
cstablish and design the optimum (necessary and suffi-
cient) equipment specifications for realizing the product
quality that is required by the market which is targeted
by the project concerned.

In short, it can be said that the fundamenta! and qual-
irative differcnce between Kawasaki Steel’s plant engi-
neering and that of equipment makers and engincering
firms is “engineering that starts from the equipment
user’s standpoint.”

3.2 Iron- and Steelmaking Technology

Kawasaki Steel’s ironmaking engineering began with
the construction of the sintering plant at PSC, which
started operations in the Philippines in 1977. PSC was
constructed on a full-turn key base, and the results of the
project have been used in Kawasaki Steel’s current sin-
tering and yard engineering without interruption. The
subsequent construction of Companhia Siderurgica de
Tubardo (CST) in Brazil, as the construction of a full-
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scale integrated stecl works on a full turn key base,
made the greatest possible use of the experience in blast
furnace, sinter plant, and mill constructions cultivated at
Chiba and Mizushima Works to achieve a clear success.
Since the blow-in of CST’s No. 1 blast furnace in 1983,
the blast furnace has achieved a long life of more than
13 years and is continuing to operate smoothly at pre-
sent.

In the area of ironmaking software sales, at the same
time as the construction of CST, the Engineering Divi-
sion also provided COSIPA in Brazil with the relining
engineering, which contributed to the modernization of
the steel works operated by COSIPA. In the supply of
blast furnace design know-how, other software contracts
have included the epoch-making supply of blast furnace
(BF) design guidance to Shanghai Baoshan General lron
and Steel Works in China (1986), the technical assis-
tances of BF operation for ASOMINAS and ACESITA
in Brazil (1994), and for the BF blow-off operation at
Baoshan Works Neo. | BF (1995), etc. Through all these
projects, the high level of Kawasaki Steel’s BF design
and operational technologics have been proved by win-
ning an excellent evaluation. In 1984, Kawasaki Steel
supplied the GO-STOP system for blast furnace opera-
tion to RAUTARUUKKI in Finland. This technology, up
graded by a further addition of AT (artificial intelligence)
technology, was subsequently purchased by steel mills in
Europe and clsewhere through a licensing arrangement
with RAUTARUUKKI. in addition to the blast furnace,
the operating technologies for sinter plants and coke
ovens have also been provided to steel mills in Brazil
and other countries.

In the ironmaking hardware business, the Engineering
Division has supplied complete BF and sintering plants,
as the recent contract to construct the new sintering
plant with BHILAI in India. Based on the experience
and proven technologies, Kawasaki Steel has also sup-
plied a wide variety of individual equipment, such as the
pulverized coal injection (PCI) systems for the blast fur-
nace, BF stave coolers, casting machines for pig iron
and ferro alloy, and ignition burners for sintering
machines, which have won the confidence of customers.
Among these, demand for PCl has grown in response to
a world-wide shortage of coke. The project have been
succesfully completed at Baoshan (1987) in China,
ERDEMIR (1992) in Turkey, and STELCO (1995) in
Canada, and additional orders are expected in the future.

In the field of stcelmaking, the business started with
the software products in which the technologies and/or
operational know-how developed and matured 1n
Kawasaki Steel’s steclmaking shops were provided as a
form of technical transfer or the fact-finding, occasion-
ally along with the key facilities, to the overscas stecl
industries. The examples range from hot metal treatment
to casting; Q-BOP operation to ITARSODAR, K-BOP
blowing technologies to New Zealand Steel and
DOFASCO, hot metal desulfurization to CST, sublance
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and dynamic control system in converter furnaces lo
SSAB and others, technical assistance work for the con-
struction of new casters, individual casting technology
such as stab width changing, slab marker, and mold flux.
Such software sales including the refractory have been
conlinuing with garnering the customers’ good reviews,

Noteworthy steelmaking hardware sales are LD-KGC
(bottom agitation with inert gas in converter) and KTB
(oxygen gas top blowing in vacuum degasser) processcs,
both of which were solely developed by Kawasaki Steel.
The LD-KGC process which can be adopted easily onto
the existing converter furnaces with high benefits has
been introduced into 10 overseas companies (23 fur-
naces). In addition to the excellent reputation of equip-
ment itself, the superior operational guidance which are
hardly available from the equipment manufacturers have
been highly asscssed, resulting in the increase in equip-
ment supply orders. Under the background of increasing
needs for the mass production of ultra low carbon Al-
killed steel sheets, the KTB process which was devel-
oped for the very purpose followed the suit. Due to the
effectiveness in vacuum decarburization with heat com-
pensation, 22 units of reference records including the
system supplied by Vacmetal, the licensee of KTB
equipment, have been achieved worldwide. As with the
LLD-KGC. the KTB process has won the superb reputa-
tions through the combined technologies of the efficient
equipment and operational guidance for it.

The recent feature of sales is, in addition to the single
purpese ¢quipment, an increase in orders for the total
steelmaking mifl which covers from the basic design of
facilities to the supervision secrvices for operation. At
Tung Ho Industrial Corp. in Taiwan who is achieving the
successful performance, Kawasaki Stecl provided cus-
tomer with the total engineering work including civil
and building for an electric arc furnace (EAF) and H-
shape rolling mills, EAF facilities, and supervisory ser-
vices for construction and start-up of operation. The
EAF operated at Tung Ho is the same type of arc fur-
nace which had been introduced into Daiwa Steel Corp.,
one of the subsidiaries of Kawasaki Steel, and licensed
by CLECIM.

Another recent project which s now under the con-
struction at Shanghai is the total engineering (including
the supervisory service for erection and start-up opera-
tion) and cquipment supply to No. 2 Steelmaking Shop
of Baoshan Steel (Group) in China. The hot metal pre-
treatment systcrm which enables the improvement in effi-
ciency of converter refining process with a remarkable
cost reduction has becn or is now introduced inte CSC
in Taiwan, Baoshan Steel in China, and Kwang Yang
Waorks of POSCO in Korea.

Based on enormous experiences in the construction
and operation of stecel works at both Chiba and
Mizushima Works, Kawasaki Steel has sufficient capa-
bility to conduct the total engineering for the steel plant.
Equipment design including the civil and construction
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engineering as well as equipment supply and installation
work can be conducted taking into account the operabil-
ity and customers’ requirements. As for the hardware
supply, regardless of its scheme such as full turnkey base
or equipment supply and supervisory services, Kawasaki
Steel is taking order to respond to any project from all
the aspects covering feasibility study {investment evalu-
ation), design and engineering work, manufacturing and
procurement of equipment, commissioning and test-run,
and start-up operation, so as to satisfy the clients with
supplying the best facilitics with a competitive price
from the global perspective.

3.3 Rolling Technology

In the field of rolling, Kawasaki Steel’s engincering
business began with software (technology supply).
However, in the past 23 years, hadrware jobs has steadily
increased mainly as a result of construction of a number
of ETL plants overseas, and sales of the continuous
anncaling line (CAL) provided a particular high level of
technology which was developed in our works and sub-
sequently sold to a number of mills overseas. Rolling
technology business has developed to the point where
hardware + software jobs (equipment + technology sup-
ply) now represents a comparatively large share of engi-
ncering operations, This section will therefore briefly
introduce the main hardware + software jobs for which
the Kawasaki Steel has received orders in the last five
years,

First, one prominent project was the order received on
a full turnkey base for a complete TMBP plant (annual
capacity is 600 0001) for Ton Yi Industrial Corp. This
plant comprnses the PL-TCM, CAL, ECL, BAE, TPL,
CPL, and other equipment. This construction was com-
pleted in a short period of two and a half years, in spitc
of the large scale of the project, and the plant has been
operating smoothly since startup in October 1995 It
would be no exaggeration Lo say that Kawasaki Steel’s
total engineering capability in steel manufacturing has
begun o bloom by this project and then Kawasaki Steel
was also an another advance on account of obtaining the
large amount of valuable know-how.

Second, after starting up a seventh ETL in 1990, comi-
pany’s interest turned toward the mainland China mar-
ket. As the fruit of several years of effort, an ETL was
started up in July 1996 in Jiangsu Wuxi and s now in
smooth commercial operation. And another ETL started
operation around the end of 1996 in Fujian.

Other successful projects include a pickling line for
CSI in the United States and a CGL for BREGAL in
Germany.

Based on the recent results described above,
Kawasaki Steel expects to build a record of projects in
hot and cold rolling, plate, bar and wirc rod material,
shapes, and surface-treated steel (EGL, CGL, CCL),
including other technologies developed in its works, in
addition to the CAL and ETL.
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As mentioned previously, Kawasaki Steel has shifted
its business away from activities centered mainly on the
sale of individual technologies (software), and has
increased the weight of overseas projects involving full
turnkey orders received for complete plants including
nardware, resulting in strengthening its total engineering
capability. In the developing nations, there is a strong
desire for self-sufficiency in steel production, and
Kawasaki Steel is expected Lo assist in the supply ol pro-
duction tlechnologies for high-grade steels such as
coated products, stainless steel, electrical steel, and oth-
ers, as well as in other areas. The main hardware + soft-
ware projects in the field of rolling in the last 3 years are
shown in Table 1.

3.4 Plant Civil and Building Technologies

Through the extension of the company’s experience in
steel works construction from domestic plants in Chiba
and Mizushima to overseas development, represented by
the projects at Tubardo and in the Philippines, Kawasaki
Steel civil and building engineers have accumulated
know-how in large construction projects. As an engi-
neering business. this fickd is now one of the company’s
strengihs.

The design of a steel plant involves the design of
complex machine foundations and the design of heavy
steel structures and buildings. In addition, the speed of
equipment design and civil and building construction are
closely related, making shorter construction work possi-
ble. It can therefore be said that design control per-
formed in linc with the many changes which occur as
construction progresses, together with execution control
at the site, are important engineering functions for
schedule control.

The execution of construction through a technical

group with capabilitics in civil works, building, water
works, and railways in the company organization can be
considercd a technology, and 1s also a strength not avail-
able from other companies. For example, in the cold
rolling plant project at Ton Yi in Taiwan, which was
completed in 1995, Kawasaki Steel’s Ton Y1 project
team performed construction  management through
equipment plus civil and building technology.

4 Port and Harbor Engineering Division

As discussed previously, a large-scale 250 000 DWT
sea berth was successfully constructed as part of the
PSC sintering plant construction project on Mindanao
Island in the Philippines. The structural design using
long piles and the results of exccuting that design
became the starting point for Kawasaki Steel’s port and
harbor engincering. In particular, in the Philippines
{Photo 3), Taiwan, Malaysia, and Indoncsia, off-shore
execution techniques (Photo 6) for steel pipe piles were
central to later port and harbor construction projects.
The company’s proprietary technologies for plastic-
coated  (polyethylene-coated) corrosion-resistant stecl
pipe piles and bearing capacity control for steel pipe
piles have become distinctive know-how which 15 avail-
able only from Kawasaki Steel. Figure 2 shows the
record of usage of steel pipe piles in port and harbor
construction overscas. In recent years, increased spans
were seen in port and harbor construction technology.
An example is the order received and carried out contin-
uously in 1990 for repair work on a series of existing
wharfs at Manila South Port. It can be said that only
Kawasaki Steel is engaged in this type of port and har-
bor enginecring as a business, and it is a division not
scen at other mills.

Table 1 Main projects in the field of rolling in the last 3 years

) Project néme Start of Main ling ! Scope of | Capacity Feature

operation i work (t / year)

CSI-Pic Project Nov. 94 Picking line FOB +~ SV | 800000 | Under complex contract formation with American engi-
neering company and equipment suppliers, produced
equipment and provided technical assistance service.

TY-TMBE Project ! Oct. 95 PL-TCM Full turn 600 000 | Largest cold rolling plant project for which Kawasaki

CAL, ECL, BAF key Steel has received an order. Completed in very short

TI’L, CPL, etc. construction peried of about 2.5 years, {followed by very
smooth start-up. Long term dispatch of operation and
maintenance supervisors after construction.

Jiangsu TOCEKA May. 96 Tinning line FOB + SV | 150000 | The first ETL which Kawasaki Steel constructed in

ETL Project China. Kawasaki Steel participated in the whole engineer-
ing for construction of plants.

Fujian TOCEKA | Nov. %6 Tinning line FOR + SV | 150000 | The ninth ETL which Kawasaki Steel constructed over-

ETL Project i _seas. The specifications of line and layout are almost the

i same as that of Jiangsu ETL.

No. 36 July 1997
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Fig. 2 Steel pipe pile consumption in overscas project

5 Building and Steel Structure Engineering

In the construction technology for steel plants, a high
level of steel structure technology is normally required,
for example, in large-span factory buildings and steel
frames for multi-level plants. At Kawasaki Steel, this
type of engineering also extended over a wide range
which included architectural environment technologies,
beginning with lighting and ventilation, the creation of
towns around the steel works, and others. These tech-
nologies for design, fabrication, and erection, mainly in
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Fig. 3 Structural steel consumption in ovcrseas
project

connection with heavy steel frames, form an accumula-
tion of know-how which is available only to a steel
maker. The company’s overseas business development in
this area therefore began with steel frames.

As can be seen in the steel frames supplied for an
electric arc furnace and continuous caster shop at NISIC
(1976), OSCO (1977), and a warchouse for BANDAR
SHAHOUR (1978) in Iran, the Shangri-la Hotel (1978)
in Heng Kong, CSC plant(1979) in Taiwan, and
LAMMA power plant (1983), Shenzhen Development
Center {1985) in China, and the Suraraya Power Plant
{1985: Photo 7) in Indonesia, Kawasaki Steel has sup-
plied diverse types of steel structures and frames. Figure
3 shows the past record of structural steel supplied by
Kawasaki Steel, which exceeds 300000 1. In these pro-
jeets, Kawasaki Steel supplied high-accuracy, high-qual-
ity steel structures, and also performed schedule control
through guidance in erection methods. Although this
kind of business later reduced on account of the appre-
ciation of the yen, an increasing number of orders
involving the local processing and construction of struc-
tural steel has been received recently, including the
orders for the plant buildings at the Ton Yi Celd Rolling
Mill and construction of a high-rise steel frame building
in Shanghai, China.
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6 Conclusion

20 years have passed since the creation of Kawasaki
Steel’s Enginecring & Construction Division. Looking
pack on the history of Kawasaki Stecl’s overseas busi-
ness activities, this report has discussed the fact that the
company began with the purpose of exporting materials
as a stee! maker and a perspective which was based on a
strategy of capital investment by overseas siting as a
manufacturing industry. In its overseas engineering
operations, the Engineering Division developed person-
nel through the opportunitics presented by these over-
geas moves, and as a resull, was able to secure the nec-
essary human resources. The basic business purpose of
engineering operations is to establish competitiveness in

No. 36 July 1997

the market by investing in human resources and thereby
to grow. In this respect, overseas sites are also sites for
devcloping personnel. Kawasaki Steel’s cngineers have
acquired international common sense and the ability to
live in different cultures, and can now be expected to
make great progress as they meet the challenges of
increasingly composite and total technologies and the
localization of production.

This report has briefly described the features of
Kawasaki Steel’s overseas engineering operations by dis-
cussing five major categories and the respective ele-
ments in each field. The authors would thercfore like to
conclude by saying that we are confident that the confiu-
ence of these categories to form larger streams can con-
tribute to the further development of this company’s
business.
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