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Masashi OONISHI

SE-DOO OO
SE-D series
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All Electrical Injection Molding Machine SEIOD Series

Ecology and energy saving accelerate in the latter
half of *90s, also hydraulic injection molding machine
change to all electrical machine. Now about 70% of
injection molding machines, which produced in
Japan are electrical. We have been developed
electrical injection molding machine at the early days
of electrical machine. In 98 we developed full
electrical injection molding machine called SE-S
series which applied epoch making direct drive
mechanism. And now we get the position of leading
company of all electrical injection molding machine.
At this time we developed SE-D series, which applied
extremely low inertia and high stiffness, direct drive
mechanism, and also applied new machine controller
which easy operation and high reliability. And we
achieved almost the same specification as servo
valve controlled accumulative hydraulic injection
molding machine. This report explains strong points
of mechanism, controller, further explains injection
molding examples which indicate injection molding
stability.
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Controler of Injection Molding Machine

eOOonO”
Susumu MORIWAKI

= |

oooooooo
N8 controller

The control device of an injection molding machine
is mainly divided into two modules: HMI (Human Machine
Interface) which is used for operating the molding
machine and SEQ (Sequence Control) which is used
for controlling the operations of the molding machine.
In recent years, the HMI demands higher levels of
network, high capacity data management, installation
of peripherals, and multi-language applications and
the SEQ demands higher levels of high cycle, multi-
precision, and responsiveness. Moreover, it is important
for them to be diverted easily to various special
machines to reduce costs and to curtail the period of

goooon

gobooobobooobooobooboobooooooo
gbooboobooooboooboooboboobooooOobobogon
gboobooooooboooboooobobooboooooo
gboooboooooooobooooobooboooooo
googooboobooboobboobbo0o 4000000
goboobooboooooooooooobooooboobobogoon
gboooooo

oooooooooooobooooboooooooooo
obooooboooooooooooooooooooooo
gooooooocooooooooooOooooooobooo
goboooooocooOooooooooOooooooobooboo

O000O0O0O0O0DOO0OO0OOO0OO0OO0OOOUOOHMI
O Human Machine Interface0 00000000000
0 0 SEQO Sequence ControlD OO OO OOOOOO
ooooooooooo

OoodHMIDOODO0DO0OOO0OoOooooooooooo
000000000000 OoOosSeEQOOOOOO0OOag
gooobooooooooboooooobooooood
0000o0o0ooooooooooooooooooo
ooo0o0ooOoUooooooooooooooooo

O000oooOodHMIOODOOOOOCOOOOOSEQ
O00O000O000WindowsCEDOOOOGOOOO
O00000D0D0O0O0DO0D0OO0OO0OO0OOOO0OO0OOOOSE-D
oooooooooo
ooo0o0ooooooooooooooooon

0 O00b0O0o0oo0bOOooboOoobOoobooobno

goooooooooon

0 0OD00O0OWindowsO OOOOODOOODOODO

ooooo

O O00OO0OO0OOOLANOOOO

development and delivery. In order to realize a reasonable

high function HMI and high performance SEQ, a control

device “ N8 Controller” which adopts Windows CE
has been developed and mounted on SED.

The features of the N8 controller are as follows:

1) Superior functions of waveform diagram, quality
control by the collection and analysis of high capacity
data.

2) Realization of a support function utilizing the operability

of the universally used Windows.

3) Application to network (LAN).
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Development of High-speed UV-laser Drill System for Package Substrate Processing
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High-speed UV-laser drill system has been developed
for package substrate processing as a new generation
program of the laser system division. As a laser source,
diode-pumped all-solid-state laser with third harmonic
crystal has been applied. A high-speed-switching electr-
optic instrument is placed along the output laser beam
axis in order to switch the polarization quickly, which
enables the polarization beam splitter to divide the laser
beam to the different axis alternatively for the efficient
processing. As a result, the throughput reached up to 1000
holes/second for the drilled hole diameter of 50u m with
the pitch of 0.5mm on the substrate. At the same time,
the standard deviation of the hole diameter was reduced
to £ 2y m(30 ) and the roundness was within 500 (30 )
by optimizing the beam transfer optics system. The hole
position deviation on the substrate was decreased within
10u m by the temperature control system in the scanning
mirror box.
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Schematic of high precision XY stage
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H-figure stage which has direct drive mechanism by
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golionmboOooOoooOoboboobooooboooon

goooog
goooooooooooooooOooooDooobo
ooooooooboooobooooboooooooooo gobooglesrdoXoooooooooooooooo
ooooooooooooooooooooooooooo 0oooooP"00000000b0D0O0Ons3onmO
gbobooooboooXyoooooooooooooooo goboooooboooooooboobocooOooooooboo
goboooooocooooooooooOooooooobooo gooooooooooooobooboooooooooboo

17 ooooooooo



000000DO0ONe50 Decl 2002

oooooooooxyooooooo

00o0ooood

ooooooo
E Y2

Fy2|
M goooooooo
D "

oooo
— Y1000 —
yoomo|
pooom—_| oooooooo
0oooooo 14— _ r_—
Y1 /)
S AR\
Fyl|Y . =
000000000 /\ 1 1
myl
| r——E
il =
—i
—
L X
] [
_/>
N
00ooodooo [
- 00000000
0 Yawd D

ooooooboooog
Schematic of high precision XY stage

goooooooooooooooooooooooobooboo
goooooooooooooooooooooooobooboo
goeeboooooooooobooooooono

gboogoooooo

gboooboooboboboobooboobooboooooog
gooooobobo 200000000 O00b0O0O0010nm
gbooobooooooobooboooobooboooooo
gobooboobooobooooboooooobooooobobogon
gobooboobooobooooooooooooobobogon
gbooobooooobooobooooboog
ooooooooooOooooooboooonooooboo
gooooooobooooooooboooooooooboo
gooooooobooooooooooOoooooooboboo
gooooooooooooooobocooooo
goooboocoooobooooboooooo&oooonoO
goooooooooOoooooobooooooooobooo
goooooooooooooooooooooooobooboo
goooooooooooooooooooooooobooboo
gboobooboobooobooboobooboooOobooon
gbooboobooobooooobooobooooOoobobooon
lgoooooboobooobooooooboo
booobooobooooboobooboooboooaon
gboobooboooooooobooooboooooo

ggboboaoon

ooooooooooOoOoooooboooOooooDoDo
goooooooooooooooooooooooooo
goooooooooooooooooooooooooo
gooooooobooooooooooOoooooooboboo
gobooboooooobodooboooooboooon0oau md
goooooooooOooooooooOoooooooboo

| @E:>

60

ooooooooooo
Major specification of high precision XY stage

oo 0ooXxyo ooozo
ooooo 330x 310 1.5mm
oooo 100mm/s 10mm/s
ooooo + 20nm + 30nm
ooooooo 8.6nm 5nm
ooooo 0.60J at50mm/s O
ooo 0.5u m/150mm O
ooooo larcsec/330mm O
ooooo larcsec/330mm O

gooooooooooooooboooooooooboobooo
oooooooogooo
oooooooooooooooooooooooobooo
goooooooooooooOooooOooOooboOooboOooo
goooooboooooooooboxHOOoOOOoOoOOOH
goooooocooooo
31 000000
HOOOOOOooooOooooooooooooooooo
goooooooooooooboobocoooooooobooo
gooooooooooooobooboooooooooboo
gooooooooooooooooooooboobooooo
gooooooooooooobooobooooooooobobooo
goooooooooooooboobooooooooboboo
goooooooooooooboobooooooooboobooo
goooOoobooooboooooXxoyodvidy2oooo
goo0oo0oooXxoooooboooooboooboyoDoo
gooooooooooooobooboooooooobobooo
goooooooooooooooooooooobooooo
00000000000 FEMODOANSYSOODOOODO
ooooooooooooooooooooooooooboo
gobooooooooooooobocooooooooboog
gobooooooooooooboobocooooooooboo
oo

18



000000DO00ONe50 Decl 2002

ooiooooobooxyooooooo

ooo
gooooo 1 goooooo
f — 5 =
0 MS X

oooooooo

goooooobooao
Schematic of disturbance observer

g PiD]
= 236
o “"‘ww‘v/
o wll}‘ 234
(]
O PooCoC0oCDoOD
/ \ P il
sl 23
;ﬁw

0 500 10 1500 2000 2500 3000 3500 4000
O000msOO

oooooooood
Performance of disturbance observer

y-0ooo oo PIDO oo OorR
® 0moooo ooo
ook O oo

DDlDD
@ 00001 oooo?2

oooooooo

6-0000 0o
_»

S F2

O oo

PIDO ogoog
1

Ooooooo
60 00  my1

2
_— m]

1
2

Yaw O OO OO0
Schematic of Yaw control

gboooooooooooooobooboOoboOoboOooboOon
gooooooooooobocOooooOooOooobooooo
goboooooocoooooooobooOooooooobooboo
gooooooooooooooobooooooooobooboo
gooooooocooooooooooooooooobooboo
goooooooooooooooooooooooobooboo
gboooboooooboooooooooooOooooooooo
goooooooooooooooooooooooobooo
goooooooooooooooooooooooobooo
gooooooooooooooboo
32 000000
gooboobooooboooboOooOoOobOoboOobooboOoobooon
gooooooooOoooooooooooooobooboooo
goooooooooOoooooboobooOooooooooo
gooooOoooooooooOoPDOOOOOOODODOO
gooooooooOoOooooooooOooooooooo
oooooooooooooooboogo
0000D000o0OO0o0oOooOOoooooPfooooooo
00000 M!O0OO0OODOODODOOX DODOODOOO
goboooooocooooooooooOooooooobooo

oo f\aEIEIDDDDDDDDDDDDDDDDDDDDD
000 fa00000000D0O0000000C0O000 f\dD
gooooooooooooobooboooooooooboo
goooooobooooooooboooooooooboo
0000000000000 0dwcooooooooo
00000000 oob00ooo000o01/s00000
ooo

goOyvyobOooOo z2000000000000CO0O0DOO
gobooooooooooobboooooboooOoooODYaw
gooooooooooooooooooooooboOon
0OXoOoooooooooo2osegeoooooooo
goooooooooebODOOOOOOODODOOOO
gooooooooooooooooOoo

gooooooboooooooooooooooooobooo
gooooooooooooopwMODODOOOOOODOO
goooooooooooooooooooooobooooo
goooooooooooooooooooooboooon
pwMOOOODOOOODODOPWM/OOOODOOOOOOOO
gooooooodoooooobooooooooboboooo
goooooooooooboooooooooooopPwMm

19



000000DO0ONe50 Decl 2002

gooooooOoOoXxyooooooo

goooooooooOoooooobooooooooobooo
oooo
33 0DO0O0OO0O0oOooboo
gbooooooboobooboboobooboooboooog
gboobooboooobooooobooobooooOobooon
gobobooooboooboooboboooobboooboobooo
gbooboobooooooboobooobooooOoboobogon
gooooboooooboooooooboOoobooOo1omsood
gbooboooooboooboooobobooboooooo
gboobooooobooboooobooboooooo
gobobooooboooboobobboooboboooooo
o-0oooooboobooboboooboboboooboooo
gbooboooooooboooboobooboooDb

00dzeoO

cooooooobooooooooooOoOoooooboo
gootoooboooocoobooooooboboOooOoOoOolonmd
gboboo0ozoooooOoooooooooooooooo
goboooooooooboooooooooobOboOozooo
gooooooooooooooobooooooooooboo
gooooooooooooooobooooooooooboo
gboobooboobooooobooobooooOoobobogoon
gboobobooboboboooooboo0o0oUOmmbdn
gbooboooobooooboooopzTOOOODOODOOO
gooooooooboobbbobozoobooooobooboo
ooHz OO oODOoOoooooooooooooooooooo
gbooobooboooooooooooobooooobobogon
goboobooboobooooooooobooooobobogon
gboobooooooboooon

gooogooo

oooooooooooobooooboooOooooooboo
ogoooooooooooooooOooooooobooono
ooooooooboogo

oooooooobooooooooobooOoOooooobo
gooooooocoooooooobooooooooobooboo
gooooooooooooooobooooooooooboo
gooooooooooooooobooooooooooboo
oooooooboOoOooooooobobobooobOoOoboooo
os5TOOOOOOOODOOOOOO0OOn

ooooooooobooooooboobooooooooboo
gooooooooobOoOoooboO0ooOobDOob0O0o0Iy m
gooooooooooooooooooooobooboooo
goooooooooOoooooboobooOoOoooooobooDoo
gooooooooooo

goood

ooooooooooooboooobooooooooboo
oooooooooooo
0 O0oO0oooOoooooooooOobocoOoOoooooboo

goooooHOOODOOOOOOOOOOOOOO
YawD OO OOOooooooooooooXyoooo
gooooooobooo

g obobobobobooboobooboobobobuooooooooo
oooooooooboobobooooboboboooooo
gbooobooboooboboooboobobbooobonon
gbooobooooboboooboobobboooboon
gboooboooobooboooboobobboooboon
gboobooobooooo

gooooo

O Y.Tomita, et al. Study on a Surface-Motor Driven Precision Positioning
System. Journal of Dynamic Systems, Measurement, and Control,
September 1995, Vol117, pp.311-319.

0 F.SatohO et al. Synchrotoron Radiation Stepper with New alignment
System. Journal of Vacuum Science & Technology, Vol.B100 No.6,
pp.3235-3238.

0 0O00O0O0oO0oO0oO0o0o000ooooOoOoO0O0OoOoooooooon-
310140

0 ODO00o0oobOoOooOO0oo0o0ooobbbooooobobooboooooo
000000020020 000000000000D0000O0DO0O2000-
1-2-1.

20



000000DO0ONe50 Decl 2002

gopoooooooooooo® NEooOoOoOO

| ooooo |

Joboodgdoo® NeEOO OO O

Hyponic Drive NEO Series
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Hyponic drive NEO series
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In January, 2001, SHI has unveiled the NEO series,
the redesign of the 1991 released Hyponic drive
hollow shaft type.

Features include:
1. Light weight & Compact

(Corresponding to the output torque, various sized

casings and number of stage are available.)
2. Global commercialization

(Separated construction between motor and reducer

unit achieves reduction in stock and SF-capable

lineup.)

This report covers the design concept of the
Hyponic drive NEO series and its features.
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Development of 4K Pulse Tube Cryocooler
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System of 4K pulse tube cryocooler

Sumitomo Heavy Industries, Ltd. Has been developing
4K pulse tube cryocooler for cooling MRl Magnet
Systems, Small Superconducting Magnets, SQUIDs,
X-ray Detectors, etc. The valve unit of the cryocooler
is separated from the cold head by a self-sealed
coupling. With this configuration, the maintenance for
the valve unit becomes much easier and faster than
that with a unified one since it is not necessary to warm
up the cold head and cool down again. The vibration
from the compressor and valve unit can be reduced
by this confuguration with some simple techniques.
Typical cooling capacities are of 0.9W@4.23K at the
second stage and 40W@45.9K at the first stage,
simultaneously. The results of the influence on the
performance by filling pressure, operating frequency
are reported. The vibration of the 4K pulse tube
cryocooler measured with a laser displacement
sensor, is also reported.
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Cryocooled Superconducting Magnet for Magnetic Annealing Oven

ooooooo®
Kazuhito YAMAMOTO
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Yukio MIKAMI
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Cryocooled superconducting magnet for magnetic annealing oven

In annealing process for GMR/TMR thin film, the
magnetic field of 0.5 - 2.0 tesla is applied. Until now,
conventional water-cooled resistive magnets were
used for this purpose. The weight of the magnet for
1.5 tesla was up to 8 tons, the consumption of
electricity for the magnet was up to 100KW and 140
liter per minutes of the cooling water was required,
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therefore a lightweight and less running cost magnet
is desirable. For this purpose, we have developed the
cryocooled superconducting magnet of a half weight
of the conventional magnet. It was confirmed that the
superconducting magnet reduces the electricity and
water consumption to one-tenth of conventional one.
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In the recent surge of needs for high-speed and high-
volume data transmission, polarization-maintaining
optical fibers (PM fibers) along with polarization
maintaining optical fiber couplers (PM fiber couplers)
are drawing attention as component devices to be used
in the wavelength division multiplexing (WDM) systems
especially based on the polarization division multiplexing
technique. While the characterization of these devices
becoming urgent issue, most of the work, typically done
by combining individual measurement equipments,
remains very complicated and skill-demanding task.
In this report is presented the novel measurement system
that enables various characterizations of PM fiber couplers
with high throughput and reproducibility, eliminating
the complexity involved in handling the separate equipment.
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In line with the rapid growth of internet data traffic, crucial
has become the urgent realization of all-transparent
optical network. Of various key-components to that
end, increasing has been the import of optical switches.
Among various types of optical switches, for example
mechanical, liquid-crystal, planer-light circuit, and MEMS
(Micro Electro Mechanical Systems), MEMS-based
approach is thought to be the most fitting for the
construction of high-port switch fabric. This time we
have developed a MEMS-based mirror-actuator module
for the use of the optical switch. In this report will be
shown the basic feature of the mirror module as well
as some results of actuation tests.
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Operation Results of Circulating Fluidized Bed Boiler Power Plant Utilized as Independent Power Producer
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Itoigawa Power Station boiler side elevation
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Sumitomo Heavy Industries, Ltd. designed, supplied
and constructed a 149MW Coal Fired Circulating
Fluidized Bed (CFB) Boiler Power Plant for Taiheiyo
Cement Itoigawa Power Station that has been utilized
as IPP for Tohoku Electric Power Co., Inc. The plant
has started in commercial operation in July 2001 and
experienced for more than one (1) year with stable
and reliable operation. It was confirmed that the CFB
could be utilized for the utility power station through
the commercial operation in Itoigawa Power Station.
The plant design, plant and boiler performance, and
operation results are described in this paper.

gooooooooocrBOOOOOOOOOOOOIPPO

gooooo

goboooooboooooooobocooooooooobood
000000000 0DODOCkBO Circulating Fluidized Bed gooobooooooooooooooo
gooooooocbooooooooooOooooooobooo gooooobooboooooooooboboooooooboo

O

goooooobobzoo20 OO 100000C00OOOC

goboooooboooooooboobocooOo40o000b0oo

43

oooooooooooa



000000DO0ONe50 Decl 2002

oooooooooooooooooooboOoOoOooooOOoOboboo

goo01o0ODPCOAFCOGFOOOOOOOOOODOOO
goooooooooooooooooooooobobooon
gocrBOOOOOOOOODOOOOOOOOOOOOOO

gboobooboooooboboobobobooboobouobooobo

o000 20/mn0000000COCO00O00O0O0OOOOO
oo

gboooobooobooobooboooboobooooooog
gboobooooooooboooobooboooooo
gboobooboooo

gobobooooboooan

ooooooooooOoOoooooboooOooooDoDo
gooooooooooooooooooooooooog

obobooboobooboooooooooooooooood

gooooooobooooooooooOoooooooboboo
ooocooooooOoocobooboooobocooooao
isoMmwbOoooooooooooocooboooooooboo
goooooooooOoooooobooooooooobooo
goooooooooooooooooooooooobooboo
goooooooooooooooooooooobooon
goooooooooooooooooooooooobooboo
gboobooobooooobooooboboobooooobo
gbooboobooobooooobooobooooOoobobooon
gbooooo
gbooobooobooooboobooooboobooooon
gboobooboooobooooooobooooobobogon
gbooobooboooooooooooobooooobobogon
goboobooboobooooooooobooooobobogon
gbooboooooooboooobobooboooooo

goooooooog
Power plant design data

000000 149000kW
000000 134000kwW

oooooo 365/0
00000 (4000000000

oooo

oooooo 0oedshd 00000 O134000kwW 1000 O
oooo 0018016h0 000000 53600kw 04000

000000 | 10/0000700D0
oooo 00000 053600kwO 400 O

oo g0os/0000000000000000
0Ooo0O0oo0ooooooon
ooo 475t/h
ooooo | 16.97MPaG
ooo
oooo 00000005690
00000005410
oooo oooo
oooo
0o 0o
oo 10000200000000000
oo 149000kW
oooooo
oooo 000000000 16.67MPaGx 56601
oooo 000000000 3.367MPaGx 5380
oo oooooosoooooooo
ooo
oo 165600kVA
0000000 oo 0002000000000000000D0
0000 |(ooooooo 0o ooobooooooo
oooo oo ooooooooooo

gooooooooooooooboooooooooboo
goooooocooooooboooocerBOOOOOOOO
gz2000000000O0cCcFRBOOOOOOOOOCOOOO
goboooobooo4obloocoobooooboonooowss

O Weekly Start/Stop0 000000000 OO4000000

gboobooobooobooboobobooobooboobooon

oobooO/[oooobooobOoooObOmerBMOOOOon

gboooboooobooboobobousgboooos3sooo

goooooboboboooooobz2e00b0O0b0Ooon

gooobogooooooosoMmwbOooocCcrBODOOODO

gboooooooon
oos/0000000COOO000O0O0O0O0OOODODOO

oooo

0 Oooooboboooooooooboboooooo
ooooooooooOoooooooboooooooo
goooooooooooooooooooooobo
goooooocooooooooboooooooobooo
gooooooooooooooboooooobooobooboo
gooooooooooooooboooooooooboo
goooooooboooooooboooOooOobOoooo
gboobooooboobooooobooboooboooog
gbooboobooooooboooo

O 0O00O0/0000000000
gbooooboooboooooboobooooboogoon
goooooooooooooosoxbooooooo
gbooobooooooboooooboooboboobooooo
gboobooobooboboooboooooboboooboo

O OoOoODO/ONoxdOd
goop oo OO OOD 2000000000000
ONOxOOOOOoooONOxODOOOoooooooo
goooooboooooooooboooooooobooo

0ooooooooof 005

Ooooooooooooop ood
oo

oooooooo

ooooosoooog gooo
oooooooo
oo

ooooooo

0ooo
gog 00ooo

000
ooooo/oNoxooq

=

| e ——"
oo ;

000. NH/G d 200000000
0O000ooo i

o

oooooooooo
oooooooooog
0000000000000
0 (000000mMoo0000g
0ooooooooooooon

oo 2000(
oooooo

oooooooooog
ooooooooo
0o
0000000000000

ooooooo
oooooo

10000

oo/000000o00o0o0omerBmoooon
Sumitomo/Foster Wheeler CFB boiler technology

44



000000DO00ONe50 Decl 2002

gOooobooooboboooooooooooOOoOOOOODOObObO

goooooooooooooooboooooooobOoo
oooooooocoooooooboooooooobo
oooooooooooooooboooooooboobo
gboobooboobobooboobooboNoxboooo
ooooooo
0O O00oooooocoooooooooog
goooooooooooboooooooocrkBOOO
goooooooooooooboboooooooooDo
gooooooooooooooboobooooooDboobo
gooooooooooooooooooooDboobo
goooooooooooooooooooon
o oooo
oooOoooOooooooOooocdoooood
goooooooooooooobooooooooobooo
O Oooooood
goooooooooooooboooooooooboo
oooooooocoOoooooboobooOooooooobo
oooooao

gboobgoogooooooobon

ooooooooooooooooobooooooooboo
goooooooooooooooooooooooobooo
goooooooooooooooooooooooobooo
gbooboobooooboobooobooobooooboOobooon
gbooboooooobooobooooboobooooobo
gbooboooobooobooooboooobobooboooooo
gbooooo

\

i

q

:4
0000000
Cot DDDDD]DD
DDDDDI A

" .
DCO00

afi o I
pal | il '
Doo00000

0oooooD

EED-

41 0OOOOOOODOO
gooooooboooooosommbOoOoOoboOoOz200
gobooooobolommbOOoOooOOoOoOooOoOoooonoo
ooooOoOoooo 200000000 O0DOOOOODO
gooooooooooooobooobooooooooobobooo
gooooooooooooooooooooboobooooo
goooooooooooOoOobOoOooobooobonoon 20
gooooooomooo4O00000O0DOObOBbO0n
6000000
42 0OOOO0OOODOODOO
oooo2smmid000000000 1mmOOOOOOO
gooooooooooooooooooooooooon
goboooooooobooooobooonoooodnnsox
gooooooooooooooOoooooooboooon
gooooooogooo
43 ODOOOOOOOOO
20000000000000O0DO0OO0COOODOOO
gboooobooobooooboooooboOo100b000Cb0b0OOO
gboooooobooOooO0ooOo0o 20000000000O0O
goooooooooooooboooooooobobooooo
gooooooooooooobooooooooboooooo
goooboooobowouuooboooooooooboooo
gooooooooooooobooboooooooooboboo
ooooooooooono
44 0O0O0O0OO
goooooooooooooooooooooobooo
goooooobooooooooboobooooooooboboooo
gooooooooooooobooboooooooobobooo

1000}
;
ooogp =

O
o ooooaoc
&
& iEERGIE 134000KWO]
|| ooopogo 154kv
00O 000 KG)149000kwW
é
1
ooo
[’ 0oo Lol
. —
0000000 | ]
=
ooooooggpds] D OPPP S | s ] |
0oooon A80np
00ooonad ?.ﬁg.

0oood
00ooooco

oooogog
goooooooo
0oooo0do

000000 gog

0obooooo

SE5e 00000oo t I
oooo
| 0oooooq] 4
-N.Hlli1
B
kDDDDDD

S
AN

gooooooooo

200000000

1 DE%DDDDDD 100000000

0ooooooo
oooo

;

[] 11010 00 0 [R
oo oo

PRV

ooooooooooo
Itoigawa Power Station plant flow

goooodo

45



000000DO0ONe50 Decl 2002

oooooooooooooooooooboOoOoOooooOOoOboboo

omooooooooooooooooooobooOoobooboo
goooooooooooooooooooooobobooono
goooooooooooooooooooooooobooboo
gz2soti0oooooooboooooooooboooooog
ooooooooooooooon

gbooboooooooobon

ooooocrBOOOUOOOODOOOOOODODOOOO

gobobooooboooboocerBOOODODOOOODOO

gboobocrBOOOOOODODOODOOODOODOODO

gooboooobooobOooobobooooboooboDboo

goboooooooooooboOoOos3s0o0noonniood
ooooooooooooooooOoooooooboOoon
gsoopooooooozoooobocoooooooooonon
ooooooooooooooocooooooooboooo
cFrBOOOOOOOOOOOO0OODOOOOOOOOOOO
gboooo 1000 200000C000C0O00C00OO0O0O
goooooooooOoooooobooOooooooboobooo
0000O0o0O0ooO0oOUOobOOoOOoLOOoUo®to
O Oooooz2000
gboboooooooboooooooooosenon

oooo
Fuel data
ooo 000 |000000 | OOOA oooB
Dooooooo 7.40 9.20 11.30 8.20
0ooooo 3.50 0.10 3.40 1.50
0ooooo 12.70 0.10 15.20 14.30
oooo
oooooo 19.20 10.49 25.60 12.40
0ooooo 64.60 89.31 55.80 71.80
ooooooo 3.36 8.51 2.18 5.79
000000kK/kg| 28260 35960 27670 30230
uoooooo 0.20 6.20 0.30 0.40
oo ui 86.87 86.99 78.29 92.84
oo 00 449 3.30 5.39 450
0oooo |00 O 0.69 2.00 2.49 1.70
oo O 7.71 1.50 13.46 0.49
oo ui 0.24 6.21 0.37 0.47
O0OO0O0O0O0HG.LL 96 69 45 95
0000OFWCFBIO000O0 000000FWCRRIODD
0000000000000000 000000000000CRHD
0o 000000000000
D0000DAWCRD000000 AT wooiha0
DDDDDgDDDD 00000000000000

IRHOOOO00/000000
RHOO0000/000000

0ooooooooo0oooono
0o0oopooooo

oo
0000000000SH/RHDDOO
ooooooooo

00000000 E
000000

0000000000000000D
oooooooo

oo
000000000000000
0o0oooooooooom
00000000000000000

000000000000

00000000000000000 oo

DJUUE%QED 00/0000000000
0000000000000

00000000000000000

oopoopoocrBOOOOOODOOOODO
Itoigawa Power Station CFB boiler design features

goooboooooooooobob400000000
goooooooooooooobooooooboobooo
gooooooobooooooboi1ooooo 200000
gbooboooooboooobooboooboooog
goboi100000000o0o00b0 200000000
gooo
U Oobooobooooboobooooobo
gbooooboooboooooboobooooboogoon
gboobooooooooboooooboobooboobo
gbooooooooobobooocerBOOODOOOOO
gboobooboooooboooooboobooboboobo
gboobooooboooobooooobobooboobo
gboobooooooooboooooboobooboboobo
ooooo
0 Oooooooooooooobomooooooobood
cooooobooocooooooobocOoooooooboo
gooooooooOoooooooooooooobo
gooooobocoooooooobobooooooobooo
goooooooooooooooooooooobo
gooooooooooooooboooooooobooo
gooooooocecrBOOOOOOOOOOODOODOO
gooooooooooooooooooooooboo
goooooooooooz20b000o0o0ooooOobonoo
gboobooooooobooboobobooboobo
gboobooooobooooobooboooboooog
gbooboooooooboooooboobooboobo
gbooboooooooobooooobobooboobo
gboooboooooooooboooooboooboobo
gboobooooooooboooobooboboobobooobo
gobooobooooooooooboooboooooog
gbooboooooooobooooobobooboobo
0 Oo0oooooooOooOooooocOooOoocoooooa
ooo
oooooooooooooooooboooooooo
goooooooooooooobooooooobooo
goboooobooooooooobobooooooooboooo
gooooooooooooooboooooooobooboo
goooooooooooooooooooooobo
gooooooooooooooboooooooobooo
goooooooboogno
U ooobooobooo
goboooooboobooboooooobooboo
gboobooooooboobooooooobooboobo
gbooobooooooboooooboooboooboooog
0o0ooooooooooooooogoo/oooo
gbooobooooooooobooooobooboobo
U Ooobooboooo
gboooooobooooboobooooooooboo
goobbobD0Ob0eabO0O0O0OO0ODODOO0ODOODODOOD
gooooooobOOOOOOOOO0OO0O0O0O00O0bk.O
goooooboooooooooboooooooobooo
O0MmcOOOO0OOOODOOODOOOOOdOODODO
gobooooooooooooooooocooooooo

46



000000DO00ONe50 Decl 2002

gOooobooooooooooooboooboOOOOOOODOObobO

oooo0oooooooooo
Power plant performance test data

ooooo
ooo ooo
ooboooooo
oooooo at ECR 42.8 435
oooooo atECR 38.6 39.2
ooooooo 40 40
0o0o0o0o0o0d/min 2 203
OooO0ooh| OOO0OO 12 12
0D0O0O0O0O0h| OOODD 8 8
000000 |atECR LHVOO 91.6 92.1
ooooooooooo
0ooo t/h at MCR 475 478.7
00000MPaG at MCR 16.97 16.8
oooooo at MCR 569 569.3
ooooooo at MCR 541 542.7
0ooooooo at MCR 870 867
ooooo
ooooo
ooo ooo
ooboooooo
00000MPaG at ECR 16.97 16.8
oooooo at ECR 569 568.9
ooooooao at ECR 541 542.3
020 00000, atECR 35 3.3
SOz ppm 600000,atECR 900 O 59
NOx ppm 600000,atECR 12000 61
00 mg/Nm3 | 600000, atECR 3000 5

gboooooobooogon

6.1 ODOOOO0ODOODOO
gooobooobooooboooboooboobooooon
goobbooooboooboooboboooobooobooboo
gboobooboooboobooooboooobooooboobobogon
gboobooboooooooobobooobobooboooDo
gobooboobooooboooooooooooboobobogoon
gbooooobooooboob1z0obooooooon song
gooooooooooooooooooooooooboonoo
gooooooocbooooooooooOooooooobooo
goooooob400000D0O0OO0O00O0O0O0OOOODOOO
goboooobotoooboOoboboOoob4ob100000OO00OO
goooooooooooooooooooooobooono
ooooooo
oooooooooooooooooooooooooboo
00000000 000o0oooo00047s/n0 000000
gbooboooboooooboooboooon
6.2 ODOOOO
booobooboooobboobooooboooobooo
gbooboobooobooboooboboobooooOobobogon
gooooooooooobz2c0o0oooobboboooon
goboooooOooboooboooooEeECROODODOO
gbooboobooooobooooboooobooooOobobooon
gobooboebv700OOOOOOOODODOOOOODOODO
gobobooooooooooobooogzoooooooon
gsbooooooooooooooooboooooooo
o oooo
goooooooooooooboooooooooboo
gooooooooooooooboooooooobo

oooooooo
Load following performance test data

ooooo ooooo oooooo oooooo Mmw
] Mw 0 /min 0000+ 4.020
107 00134 34 [0 0.4/000.6
10001 80
134 0O 0107 33 00.4/00.3
94 00107 21 00.4/005
8001 70
107 OO 9% 21 0o0.4/00.4
67 OO 9% 22 00.2/00.6
700 50
94 00O 67 22 00.5/00.2
51 OO 67 2.0 00.3/005
500 40
67 OO 51 2.0 0o.1/00.2
0oO0oo0oooooooooo
goopoooogo
Test data of operation for emergency
oo000000000
ooooo
0oooooo oo Ooooooo oooo oo
00 min 0 0 10
ooooo Mmw 134 0 61
oooooooo
oooooo tvh 440 0 200
1000
000 kPa 096 0 97 02/01
1000 - 5000
0o0ooo0 MpPa 16 0 15.3 004/013
gooooao 569 0 548 0s/01
0 FCBO Fast Cut BackO 0 0 0 O
goooo
FCBO O oo FCBO 000 oooo oo
00 min 0 0 5 6
ooooo
ooooo mw 134 0 7 7
O052rRO00
oooooo wh 440 0 165 125
ooooooo
00000 MPa 16 0 15.1 15.2 0o/o21

goooboOooooOoooooooD

isoMwoO O OoIPPODOOODOOODODOOOODOO
goooboooocrBOOOOOOOOOOOOOOO
ooooo

o oooo
oooooooooooooooooboooooooo
SOxONOxOU OOoooooooooouoooooooo
gooobooocoocecrBOODOOOOOOOODOODOO
gooooooocooooooobo

6.3 O0O0OOOO

goooooooooooooooooooooooboboo

gooooooooooooobooboooooooooObsod

ooiooooooooooooooooboooooooDooOo

oo020/mn00000000000O0ODOOOOO

64 0OD0O0OO0OOOOOO

O 0000OOORunBackd OO
oooooobooooooooobooOooooDboDbo
goooooooooooooooooooooobooo
gooooooooooooooooOoooooobooOoo
gooooooooooooooboOooooi10000
gooooooooooooooboooooooood
gooooooobooooboooosonoonood
goooooobocoocoooooboOooOooobOoooo
gooooooooOoooooooooooooobo

47



000000DO0ONe50 Decl 2002

oooooooooooooooooooboOoOoOooooOOoOboboo

600

190 ooooo @
180 [t ESOSEIY S e
o 170 " N MERVN A 1 580
Q
2 160 fivertot MA/\/\WMNMMWMWM WVWAWWAWMMN
S 150 ogooooo 500
X
X 140 ooooo @
5 10 ) #:pt 450 5
] ()
O 120 4 =
()
o 110 o [—0o0oo000MPaclD
E 100 ' 400 0 |—D00000MWOL
20,, O |—0oooooooo
o \ pt
O 80
= b 1 350
o 70 F“\
= 60 { l | J
50 300
40 Pie e e e e >
20 orconrc | LEFBODARADOOD
DPCO GF DPCOIGF OO00+4MWO D0 x 3000
| DPcOGF DPI DPI e {es0 D00 aMwo D0
2AFCO0000000
10 725 7726 721 B/ 5 D2 maxaMWL DPCx 30 00
L= L 000 0 67MW-134MW
0 A O N O A D OO v D > H» 9:) A D O Q5= TN S SRS < B A N 200 sDPCOOL OO DO OOD
N 5 N o 00 0 O 67MW-134MW
QTSP g AT A gV e Vg T g Y e Y g 8 4DPIDO 00 00 UALRD O
000200100 025002700 0 0000 54MW-67M

gooooboooooo
Itoigawa Power Station operating data

go00OO00O0o0ObOo0ObOOoDooOoosoboboOoooo
0O FCBO Fast CutBackO OO O

goooooobobobobooooooboobooood

go0o0O0oDoDoO00oOrCBOOOOODOODOODOODOO

Joodooobooooooooboooooooo

0oodoooooooooooobooooooooo

gdbdoooooloooooooooorcBOOODOO

oo s5000000000oooooooboooood

Jooddoooooooooooooooboooood

oooooog

gbooboobooooobooobooboobooboobo
gooooooooooobooooboboco000
gooobdobobobooboomoobobooboooo
gbooobooooooboooooboooboooboooog
gboooooooobooooobooobooobooooo
gboobooooooooboooooboooboobo
gboobooboooooboooooboobooboboobo
gboobooooooooboooooboobooboboobo
gboooboooooooooobooboooooog
OORDFOOOCFBOOOOOOOOOOOOOOO

65 0OO0O0OOO0O0O goooooooboooooooooooooooonoo
20010 700O0O0O0OOOOCOO0OOOOOOOOOOOO0 gooooooodooooooboooooooobboooo
glodoooobo4bbOoboboooobooboboonoon oboooooooooOooooOooOooOooOooooOooboo

gobooooooboi1ioooooboooooooobooo goooooocooooooobooboo
goooooooooooooobooooooooboobooo

gooooooooooooooooooooooboOono oooood

0ooooooooo 0 0O00O0.000000000C0O0000000.0 7vOFBCOOO

000000000 Dectm 20000

gooogd

gooobooobobobooboboobooboooooog
gboobooobooboobooboooobooobooboooboo

U Ooobooobobooboobooboobooboooooog
gbooobooooooobooooobooboooo
gooobooobooooobooboooooobooobobo
gboooboooobooobobooobooboooo
g3pgoimkomwOog 2goeoMwbd 00 10000
gooooooooooooooooooooboodon
oooooooocooooooo

0 O00i10000O0000O0O0O0COOOOoOoOoObO
oobooboooooooooboocerBOOOOOOOO

48



000000DO0ONe50 Decl 2002 gOooooooooooooooooOoOoooOOOCOOOOOOOOObObO

| ooooo |

Jogoogbuodbboibbbodoogboogbodboboibn

Reduction of Aeration Flow Rate in Sewage Treatment Aeration Tank with Ultrafine Air Bubble of Membrane Type Diffuser
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The membrane type diffuser "AEREVO"" is for an
oxygen diffusion to an aeration tank in a sewage
treatment. AEREVO" has the ability of generating fine
air bubbles and supplying them effectively into an
aeration tank. A large reduction of air flow rate will be
expected by using AEREVOY because of the high
oxygen transfer efficiency. According to the test results
in water tank and sewage treatment plant, it is proved
that the oxygen transfer efficiency of AEREVO" is nearly
two times of conventional one for the circular flow
aeration tank. Actually, AEREVO"” has been applied to
several practical sewage plants. As a result, 24 540
of reduction of air flow rate compared with existing
diffuser has been achieved. On the occasion of replace
of existing facilities of sewage treatment plant, a large
reduction of power consumption for aeration will be
expected by applying of AEREVOP instead of a
conventional type diffuser.
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First Double Acting Tanker in the World
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Double acting tanker* TEMPERA”
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Sumitomo Heavy Industries, Ltd. has delivered an
innovative Aframax tanker "TEMPERA" to Finnish
energy group Fortum Oil and Gas Oy incorporating
the following distinguished features. This vessel is
the first new-building in the world to be operated in
the commercial trades utilizing the Double Acting
Tanker (DAT) concept developed by Kvaerner Masa-
Yards in Helsinki, Finland. TEMPERA is operated by
an azimuthing podded propulsion unit installed at
stern of the vessel and is designed to navigate stern
first in severe ice conditions utilizing bow propeller
effect and to sail with bow ahead in open water and
in moderate ice conditions.
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Sumitomo Heavy Industries, Ltd. designed,
constructed and delivered a reefer /car carrier (RCC)
SUNBELT SPIRIT, a very unique ocean carrier, to
Great American Lines, Inc., in March, 2002. The RCC
was developed to compensate the economical
handicap of ordinary pure car carrier (PCC) by adding
the function of reefer vessel and earning the revenue
from reefer cargoes. Namely, non-profitable ballast
voyage can be eliminated by "Two-Way Trade",
which transports both automotive and refrigerated
cargoes in opposite directions on the same vessel.
SUNBELT SPIRIT is the world's largest and fastest
vessel of this type. She entered in the North Pacific
service of the owner and has been displaying her
unique performance. This report shows her
characteristics in respect of initial design.
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Recently, People are concerned with maintenance
management of infrastructure. This report shows
following some maintenance technologies of bridges
which we developed and had high execution
technique.

(1) New under-deck inspection system using digitized
image processing instead of visual inspection.

(2) Investigation of design method for steel girder
rehabilitation with outer cables.

(3) High execution management in continuous girders
remade from simple girders.

(4) New exchanging method of high-strength bolt in
reinforced concrete deck.
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