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Monozukuri Innovation Initiative of IHI Group
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Until now, the core of improvement activities in [HI group has been speeding up production in the fabrication and construction
stages, and excellent engineering technology has supported this. Now, in order to provide products and services that meet the
needs of our customers and market with the speed they require, we are promoting a new monozukuri innovation by exerting the
comprehensive strength of IHI group. In this article we present the three pillars at the core of this monozukuri innovation:
strengthening of product competitiveness, optimal make or buy decisions, and speeding up of processes.
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In Japan, the main goals of productivity improvement activities are “Fewer workers” and “Fewer man-hours.” This is because
the proportion of labor cost in the cost of manufacturing is relatively high, so the reduction of personnel and man-hours have a
large effect on the cost. On the other hand, in Southeast Asia, the proportion of labor cost is lower at about 1/10 that of Japan.
This means that the reduction of personnel and man-hours do not affect cost very much. Thus, in Southeast Asia, the more
important goals are “Consistently good quality” and “Short production lead times.” In this report, I will introduce some activities
in Southeast Asia that are different from those in Japan.
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The Effect of Teamwork and Function-Oriented Thinking on Ideas Generated for Product Design
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Optimal designs in terms of function and cost are required for the product development and improvement design processes.
A methodology that results in high-value design is needed by designers, because they have to generate many different ideas and
select the good ideas. Value Engineering is one management technique that attempts to fill this need and is good for a wide
variety of ideas developed through teamwork and function-oriented thinking. In this study, through the effect of teamwork and
function-oriented thinking on generated ideas will be verified from the data of a company seminar through quantitative handling

of the variety of ideas generated through practical use of information entropy.
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Construction Record of Liquid Argon Tank ( Prismatic Membrane Tank )

e By B OB siAE— . STy ks y—TH - ALy Y B EE
FUE I S I S SUE S AL TR e AN A R RN T A L S I |
L N R S S JE S AL TR e AN A R RN R A WA DR N i S 4 R

T AN B D7 z )b I EINEEWIZERT ( Fermilab ) 2° 5 [ LBNE 35 ton prototype project | THEH 3% —189C Dk
TNTry 7 Di%GEr FEBIOERT SNA T E2ELL. ZoMEELT VT Y ¥ > 7 O5EIX LNG (b
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IRAEICH LI L, R ALOY v ZIZERENTVWE A Y TL oD —DIRAEZT > 7)) — N4l
EEIRICEDE D T VN)T VAT LAERA LI EPERO ING T AT LY v 7 IR THRARET
H5.

IHI was awarded a contract to perform EP+SV works from Fermi National Accelerator Laboratory ( Fermilab ) in USA for
a prismatic liquid argon storage tank ( —189°C ), which is to be used as prototype for the LBNE Project. Fermilab decided this
contract due to IHI’s membrane cryostat technologies from its EPC ( Engineering, Procurement, Construction ) experience in
underground LNG storage tanks. The structure for the prismatic liquid argon storage tanks, however, differs to that of underground
membrane LNG storage tanks due to the shape of the argon storage tank being prismatic and the difference in the secondary
barrier system used to maintain ambient temperature of the outer concrete tank in case of leakage from the membrane inner tank.
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Fig. 2 Liquid argon tank configuration ( unit : mm )
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Fig. 4 Corner membrane of roof part
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Fig. 6 Insulation panels and secondary barrier work
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Fig.7 Vacuum box test applied to the secondary barrier system
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Shortening the Work Period of LM6000 Gas Turbine Package Assembly

s HE—RE  WizZe s i FE ARt v ¥ — S T GT 837 — 7
OB M N pied AL Y — BT T GT Bk L —
TOE O B ZALE— SIS T ALF VAT ALY Y —EHEE T OV 2 s RIS

LM6000 A Y — v X8y r— TV OWGFILR T T, R 60 HEErD > Tz Ti% 30 HIZEHET 2 HiE
FIITUGEEEI R EM L 72, Thabb, BEN AEEE, AEEM, #iEKE 2o T, WoOUGEEE (i
FEREDALRAD LY, EBEAD Y ¥ A b - 4 ¥ - ¥4 4, B - BEFOROHAL, FHEEREoFRIT ) =i
H#H L7 ZOHR REZTHOAR—R, 1E(H, ZMOWFLEITH) T L7 < LM6000 HAY —E /8y r—3
DA T 30 H 2T &7z,

In order to keep up with the increasing LM6000 gas turbine sales, it was necessary to shorten the fabrication period given
the current facilities, workers and equipment in the Kure Aero-Engine & Turbo Machinery Works. As a solution, four methods:
preparation manufacturing parts system, Just-In-Time parts delivery, sub-assembly piping and equipment, and pre-formed
instrument tubes, were planned and carried out by the Design Dept., the Manufacturing Control/Manufacturing Engineering
Dept. and the Manufacturing Dept. to shorten the fabrication period from sixty days to thirty days per LM6000 gas turbine unit.
As a result of the four methods implemented in the Kure Aero-Engine & Turbo Machinery Works, the fabrication period was
shortened and it became possible to manufacture a LM6000 gas turbine in thirty days.
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Our Initiatives for the Future and Current State of Road Infrastructure Aging

— Based on Shiodome Viaduct Reconstruction Project for the Yaesu Route of the Metropolitan Expressway —

= W B MRS IHIA v 79V AF L4 HHmHEE HE

WL, AERRFIEEICAT R CEAN LGS V757 E LTRELRKREZEL-L TS, Z09 L, HBEK
FEIICRBER I N EHEL, B, FURBERED 4 FLmfbz 02 TBY, W¥EE L TTPHifRedrmE
THDHIEIZEDLNTALWY, MZAT, 2013 4£ 12 TR I o 7248F b ¥ AIVO RN ETIE, EHLL > 7
T T HIRAFICRE ZEEZIHE L, SN 2HObEIE T > Twd. RIETIE, B Y 79030k
CENT, SEEROTEHEE, 7L CMkEANE L L - EHA S S AE N ESREORRTHLBNLOD, 4%
DAY TF 7 AR T 5 BTG A IZ DWW TIRRD,

Roads play a major role as a basic, indispensable social infrastructure for daily life and economic activities. Many of the
large number of highway bridges that were constructed during the high economic growth period are over 44 years old on average,
and for many years now it has been said that preventive maintenance is important as a countermeasure against this aging.
Furthermore, the ceiling collapse accident in Sasago tunnel that occurred in December 2013 posed significant challenges terms
of how to handle superannuated infrastructure, and social interest is also growing rapidly. In this article, we describe the current
state and trends in road infrastructure, renewal plans for highways, and then introduce the Shiodome Viaduct reconstruction
project for the Yaesu Route of the Metropolitan Expressway, and finally describe our approach to the future of maintenance
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Development and Application of All Position Automatic TIG Welding to Boiler Piping
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Boiler piping materials have to be thicker and of higher grades because of the increasingly intense steam conditions. And as
is often the case, short delivery times are required. This means that welding procedures must be of higher quality and efficiency
than ever before. However, it is becoming hard to keep a workforce of skilled shielded metal arc welders as the current generation
ages and the next generation yet lacks the necessary skills because long term training and experience is needed to cultivate
skilled welders. Therefore, to achieve stable quality and shorter delivery times as well as break away from this dependence on
skilled welders, IHI is developing automatic welding technology. This paper describes the development trends and applications

to real plant piping.
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Fig. 1 All position automatic TIG welding machine
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Fig. 2 Schematic diagram of diagonal cutting electrode
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Fig. 6 Schematic diagram of welding wire feed system
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Table 1 Welding plan for 9%Chromium piping materials
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Fig. 8 Microscopic observation of weld joint of 9%Chromium piping material
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Table 2 Steps to automatically weld real plant piping
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Fig. 9 Automatic welding of actual plant piping ( unit : mm )
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