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Team KUROSHIO in runner-up in the international
competition

Mitsui E&S Shipbuilding Co., Ltd. participated in the
international competition “Shell Ocean Discovery
XPRIZE" that competes in the seabed exploration
technology as a member of “Team KUROSHIO"
composed of domestic research institutes and private
companies. KUROSHIO took the grand prize run-
ner-up in the competition.

This competition is aimed at the realization of the
ultra-wide area and high-speed seabed mapping, and
competes for area size and accuracy of the bathymet-
ric map acquired by autonomous underwater vehicles
(AUV) within a predetermined time. A rule was
established that data acquisition in the survey sea area
must be done only by robots without using any
manned mother ships. Initially, 32 teams from around
the world were registered, and KUROSHIO passed the
technical proposal review, Roundl technology readi-
ness test (Qualifying), and advanced to Round?2 (Final).
The bathymetric map acquired by KUROSHIO s
system using Autonomous Surface Vehicle (ASV) and
AUV was highly evaluated in the competition.

The development and implementation of technology
used and established in the mission by combination of
multiple ASVs and AUVs are highly expected in the
oil industry and other fields for the future.

(D ASV towing AUV (during the competition in the
final round)

(2 Team KUROSHIO logo

(® ASV returning to the port after finishing the
survey in the final round

@ Group photo after competition in the final round

(® AUV towing frame

Photo credit : Team KUROSHIO
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THDH. BV HHK 40 M T 54 HIE, 180 LLEDIEEITEMAL, "“‘“’ﬂ“ﬁi X 4000 MW 1Z3ET 5. MtkiE, ZEHT
OB ARG, BE OB SEEET (0&M) DO D T = — X5, FOLETICHIELTWwS., Thizky, &
TR ICIED) U A7 /BRI 2, BRI EEAIZ, L UHF L AERREICH—0 Ty oy MEED
ERMT LN TES.

VDT A HET T~ MU, '1‘47-3@’%’%?1)?2:1///EENEF)?V)ZﬁiEZ‘P%V) 10 ~ 250 MW # D ST
DOEZRE[BEE LTS, FEEIZI10 0BT EZMAL, LI -0 v IZEHOKRL T —FMMEMAL TN D, HEES T
D) YN VTR LN A AREINL, KT 7, KO, BEMEZBEL L, B L MIEIEE T oKL G 5.
BB, BAEBEENT AT T v P OBED FHIT TV L. 2021 KB TR OEE T -+ OBEIT T, FERY
2475 & Y DBEFTEW NN AL SN, EH 200GWh 2R 2EHNVPREINLTFETDHS.

—F, BHIHR 0L K o T, BEESE S BEASROE T Y Y ABEREMEL TS, B, Rl
K ON=2) BEHZ 18 » HUPICEEL, 1 7 IPAR L TS EREHIC 60 ~ 150 MW OFREZ T 5. F7/z,
25000 m® @ LNG {F X L O 4 2 b2l (FSRU) 22O RKERT A B NRT —N—=J (T LI12L T, A%

BEMERMT LI LHNTES.

L DANBREM 2B AT 2B T, e MEEBRIEC T2 RDAFMWICER TI LA LMD 512
1, WFARE R D, ML, BETOERAORGNEFERT T IAF o — VOMETRE MR Z R L, 2018 4F 6
AP <=2 ORERKL VS T I4F 2 — VEBOWHEIZOVWTOELZZIT 7.

VHIFE T T ¥ POEKKIZ, 7TF ¥ bF—F—L D O0&M ISV CHMIZ TEL 2L, BEFTOEHE
WHLICLE R TR TERMT 2 2 e TE L, BTG L BEORBICES L v zo, O&M AXRY v 1) A ME Lk
M5 T E THEOAMAZHAL TV 5

Tthid, SHRIBEFE T —vF—v ) a—Ta vEEETLLLEHIE, &M 77U 7T AL HhE TR LTV L.
A5 —HITI, HATREFENOEEILRISHIG LT, N+~ ARBREY % BT 2B 0B ICH) #is.
— 0, FERE L ZIRIE I S 0L L 72 s~ In & LC, REMOBMEL Y Y MOV ) 2 -2 a v ETE
e S LT <.

(a) 7 ¥ ML F < A%E m (b) 7V v ZNA F < AFEIT
X1 BWSC 2885% L7251 <~ ZAFET

* Technical Copywriter, BWSC



=3 E&S HK#R No. 2 (2019)

JIV—To BN

1. INTRODUCTION

Burmeister & Wain Scandinavian Contractor A/S (BWSC)
has made a name for itself by building power plants
worldwide. Since its start nearly four decades ago, BWSC
has delivered more than 180 power plants in 54 countries.
The total installed capacity has rounded 4 000 MW, which
provides electricity for millions of people around the world.

2. POWER PLANTS - THE FOUR PHASES

At BWSC, we divide power plants business into four
phases: development, design, build and operate.

BWSC holds a unique role in the power plant business,
because the company gathers the competences and know-
how needed to address all four phases. It is why BWSC
is often referred to as a turnkey supplier: the company
essentially takes care of details large and small, so owners
simply have to ‘turn the key’ to start the facility.

By having an organization that can address these four
phases, BWSC can minimize the risks involved with power
plant construction; keep construction and development
costs down; and provide clients and stakeholders one point
of contact.

In the following article, BWSC’s ability to address these
four phases as well as its products and activities are
presented. Finally, the company’s goals and strategies for
the coming years as well as a message from the CEO are
presented.

3. DEVELOP: TURNING EMPTY LOTS
INTO POWER PLANTS

Building power plants requires more than engineering
expertise. There's a great deal of work that needs to be
done, before construction workers can break ground on site.
A 50 MW power plant, for example, can easily cost
hundreds of millions of euros. To pay for this investment,
a payment scheme for end-users needs to be developed.
Safety standards and environmental regulations need to
addressed as well. BWSC's in-house development group
can address this myriad of issues.

They help investors and external developers navigate the
regulatory and legal landscape, so a power plant project
can secure a green light from authorities. This makes it
possible for BWSC to support external developers and
partners in all aspects of their project. BWSC’s specialists
have the expertise to determine the project’s scope and
set up joint development partnerships in a so-called
independent power producer (IPP) arrangement.

And because BWSC has a solid track record accumulated
over the years, banks and lending institutions are interested
in making long-term investments in projects with which

2

BWSC is associated. In addition, BWSC occasionally
co-invests in power plants, further reducing risk.

4. DESIGN: CREATING SOLUTIONS WITH VALUE

With financing in place, BWSC is ready to assume the
role of turnkey contractor, that is, one which is in charge
of engineering, procurement and construction (EPC). In
these assignments, BWSC takes responsibility for design,
purchasing equipment, materials and manpower; and
overseeing the construction schedule with its guaranteed
completion date. The BWSC organization contains the
expertise to design advanced power plants in the range of
10 to 250 MW.
BWSC also ensures testing and commissioning of the plant
before hand-over, so the plant is delivered into successful
commercial operation.

4.1. Boiler-based power plants
With the acquisition of Burmeister & Wain Energy, BWE,
in 2017, BWSC made it possible to provide in-house, state-
of-the-art boiler technology in our turnkey projects.
BWSC has delivered ten boiler-based plants as turnkey
contractors in the UK and numerous boiler lots in
Northern Europe.
At Cramlington in Northern England, for example, BWSC
designed a power plant which can receive and burn
wood delivered as chips or whole tree trunks (Photo 1).
Recycled wood is also part of the fuel mix. BWSC applied
district heating principles at Cramlington, directing steam
produced by the specially designed high pressure boiler
to two pharmaceutical firms which can use the steam
for their processes. Cramlington demonstrates that by
thinking holistically from the start, efficiency is improved
and benefits can be gained.
BWSC has begun construction on the Hooton Bio
Power facility (Photo 2) as well - a high efficiency
waste gasification plant. The facility will gasify some

Photo 1

BWSC Designed the Cramlington Renewable Energy
Plant in the UK
Its surplus steam could be directed to two pharmaceutical firms.
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Photo 2 3D Visualization of the Hooton Bio Power Facility
The facility is expected to be operational in the second half of 2021.

Photo 3 Mali Power Plant

The 90 MW power plant recently inaugurated in Mali increases the
country’s power capacity by about 25 percent.

240 000 tonnes of waste per year, generating in excess of
200 GWh of electricity annually - enough to power about
50 000 homes. It is the first time the UK market will realize
a gasification plant of this size based on fluidized bed
technology. The facility is expected to be operational in the
second half of 2021.

4.2. Engine-based power plants
In many parts of the world, engine-based power plants
meanwhile remain a cost-efficient way to establish reliable
power supply.
In October 2018, for example, BWSC inaugurated a
90 MW power plant in Mali, where only about a third of
the population has access to electricity (Photo 3). The
new power plant is expected to be a catalyst for growth
and development in the country, increasing the country’s
power capacity significantly.
Our engine-based expertise provides a solid foundation
for our floating power barge solutions as well. In less than
18 months’ time, BWSC can deliver and commission a
highly efficient power barge, providing 60 - 150 MW of
capacity to remote locations that lack infrastructure. For
gas fired operation, BWSC is also able to offer a complete
LNG-to-power solution by supplying the power barge with
a specially designed 25000 m* LNG floating storage and

T

Photo 4 Power barge and FSRU
In less than 18 months’ time, BWSC can deliver and commission
a highly efficient power barge that provides 60-150 MW of
capacity to remote locations that lack infrastructure.

regasification unit (FSRU) (Photo 4). The FSRU is designed
by our sister company, TGE Marine Gas Engineering.

5. BUILD: LOGISTICS ARE THE KEY

During a turnkey project, there can be up to 200 -
300 construction workers on site. Having so many people
and heavy lifting equipment on site is extremely costly and
places high demands on BWSC'’s logistical talents. The goal
is to secure the most efficient construction process without
compromising safety and quality.

And since BWSC is often in charge of the next phase of a
power plant business, operate, it makes sense to procure
parts that are of the specified quality. All the while, BWSC's
construction teams must meet scheduled milestones; missing
a deadline is extremely costly - even on a daily basis.

To make sure the build is done efficiently as possible,
BWSC project personnel have fine-trimmed the supply
chain. Every nut and bolt needs to be purchased, delivered,
manufactured, stored and assembled. To address the
complexity significant energy has been dedicated to
streamlining processes and creating systems. BWSC has
made great strides in planning the procurement process,

3
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creating an agile supply chain that can note and respond
to contingencies. The efforts have paid off: in June 2018,
BWSC won the Danish Award for improving supply chain
operations. But the company is far from satisfied. The
improvement efforts continue.

6. OPERATE: GETTING THE MAXIMUM
RETURN ON A POWER PLANT

When power plants are commissioned and tested, BWSC
can assume an operation and maintenance (O&M) role
with the owners to make sure the plants operate safely
and reliably for the agreed time period. Since BWSC is
typically involved in the design and build process, our O&M
specialists know the inner workings from top to bottom.
When BWSC takes on an O&M assignment, the company
creates a local subsidiary that can administer personnel,
legal and financial matters. BWSC provides everything
needed for commercial operation, supply of spare parts
and consumables. The staff is trained to handle fuel
management. At biomass power plants, that could be
straw, pellets or wood chips (Photo 5). Engine-based power
plants meanwhile rely on liquid fuels or gas.

BWSC also recruits and manages staff for safe operation
and maintenance of the plant and makes sure the facility
can meet production and performance guarantees. It goes
without saying, that all of these needs to be in place 24
hours a day, every day - regardless of holidays and what
might be taking place outside the power plant’s perimeter.
Staff members’ health and safety is, of course, the highest
priority. We make sure our on-site staff have the best
training possible, so they can address risks and solve
unexpected problems. The company is able to deliver
spare parts, training, full technical service agreements

Photo 5 Operation and maintenance at Snetterton Renewable
Energy Plant in the UK.
BWSC’s operation and maintenance staff is responsible for the
daily operation and maintenance of power plants around the
globe. Here, a staff member monitors the straw used as fuel.

and daily operation and maintenance scheduled and
unscheduled maintenance.

BWSC currently has O&M agreements which range from
2.5 to 20 years of service.

7. MAIN TARGET FOR THE FUTURE

In the previous sections, BWSC’s ability to develop, design,
build and operate power plants has been presented. In the
future, BWSC will continue of course to offer its holistic,
turnkey solutions. The company will also continue to
provide O&M programmes at power plants.

BWSC’s boiler specialists will continue to develop solutions
that meet the demand for renewable sources. There is also
an increased focus on markets where biomass has been
an overlooked resource. As the world grapples with an
ever-growing garbage problem, waste-to-energy solutions
are being developed as a way to dispose of garbage and
also produce power. In underdeveloped or isolated areas,
BWSC's engine-based solutions will continue to utilize the
most advanced, high efficiency engine solutions available
on the market.

8. MESSAGE FROM THE CEO

Nearly 30 years have passed since MES acquired BWSC.
It’s a good opportunity to reflect on the role BWSC plays
in its parent company, and the impact MES has on BWSC,
says CEO Nikolaj Holmer Nissen (Photo 6).

“When BWSC began, we built a number of power plants
that used Mitsui's engines,” says Nissen. “Since then, we've
expanded our portfolio to include boiler-based solutions.
Energy markets are in a state of transition. There is
a need for BWSC’s competences, which can deliver
customized solutions in a highly competitive field.”

BWSC has just completed a strategy review, adds Nissen,

Photo 6 Nikolaj Holmer Nissen, CEO
“BWSC'’s focus in the coming years will be on profitability. We will
focus our activities on a few select markets and invest in making
our solutions even more competitive.”



Corporate Profile of BWSC

— The Reliable Power Plant Specialists —

and in the coming months, initiatives will be rolled out to
realize that strategy.

“First and foremost, BWSC'’s focus in the coming years will
be on profitability. We will focus our activities on a few
select markets and invest in making our solutions even
more competitive.”

And while carmakers and other industrial manufacturers
have worked on streamlining procedures for some time, it’s
a somewhat new process for a company that does not have
its own manufacturing facilities and relies on suppliers to
deliver components.

For that reason, BWSC will continue optimizing its supply

chain to make it more efficient and responsive. The
organization will likewise seek ways to digitize processes
and make solutions cost-effective without sacrificing quality.
“We are convinced that successful execution of our revised
strategy will lead us to new opportunities and sound
profitability in the years to come,” says Nissen. “The
current year begins a period of transition and the start of a
journey towards a BWSC that is better fit for the future.”

(& beds]
Corporate Support Officer/Sales Manager, BWSC
TEL +4548 1058 38 WH 1#Z



=3 E&S HK#R No. 2 (2019)

JIV—To BN

=G AR S FERT O PATHRE AT

BT Hs AR

Technology of Akishima Laboratories (Mitsuizosen) Inc.
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Products and Technology Explanation of DPS Bridge Works Co., Ltd.
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Production Management Dept.
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Development of Software for Methane Hydrate Lifting Simulation

Toshihito KATO, Kennichi HAYASHI, Takahiro KINOSHITA, Tetsuro MURAYAMA

In the Japan Sea and off coast of Hokkaido surrounding Japan, shallow type gas hydrate as is also called methane
hydrate (MH) is present under the seabed. As the shallow MH is just like a massive ice under sea-bottom deposit,
the most important issue is how to lift the MH to the surface of the sea after seabed mining. Mitsui E&S Group has
suggested slurry transportation through the rigid riser pipe from the seabed: hydrate should be mixed in mud water
slurry after crushing by seabed drilling. One of the lifting methods is a gas injection into the riser pipe, so-called gas-
lift method, in which injected gas makes rising current by its low density. In this method, gas-liquid mixture ratio will
be increased along flow direction which has an effect on gas lift performance, because of gas injection into the riser
pipe and also some of hydrate dissolved and gasified in the riser pipe, as shown in Figure 1. We consider that Flow
Assurance for a riser pipe is essential to lift up shallow MH, so we has started development of a simulation code for
MH lifting simulation in 2015. The part of the development is introduced as follows :
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OB L LT, BIEOHIZH 2 2K EAAR, HRICLARZHESETHENT A2 HR, WbOLATAY 7 MEN
ZzoN5b. MHOBIUIHA A 7 bEERVD L, HIEEFICREZAAZTRITMAZ T, FNTHELIZNA FL— 5
SRETHEHFALH AN 7 MAIREIIET 5, HEHICBITEH A LKOAEEEEZRKESELEE, FAY 7 Mg
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HAET 2RO 2 R H 5. BEM A5 2, FL—1
DFFEIE, 2001 SFEEICREBEEZDOA Y YA FL—
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Aluminum Honeycomb for Aircraft Engine Fan Case
— The Excellent in Durability under High Temperature and Humidity Eenvironment —

Takashi ITAMOTO, Takao MORITA, Makoto HANDA

For the aircraft engine fan case, honeycomb sandwich panel with sound absorption characteristic, is applied for its
inner side in order to reduce the weight and engine noise.

As the inner side of the fan case is required to be three-dimensional shape, heat formed hexagonal honeycombs has
been applied, but recently, unique cell shape “double flexible” honeycomb core that does not require heat forming,
is getting to be used. For the area where strength is required, a high density aluminum honeycomb of a thick foil
thickness is applied.

Until now, only one manufacturer in the United States was able to supply both of these aluminum honeycombs in
the market.

This manufacturer is using chromic acid for corrosion resistant treatment of aluminum honeycombs, but engine
manufacturers are demanding further improvement in corrosion resistance property.

Showa Aircraft Industry Co., Ltd. has developed and started mass- production for aluminum double flexible
honeycomb and high density aluminum honeycomb by using aluminum foil treated with phosphoric acid anodizing
which has more beneficial effect in adhesion durability and corrosion resistance under high temperature and humidity
environment than the chromic acid treatment.

Mz Y77 v =AU, BRACROCEGHEARD 5N s 20, WIS F L72=a A% F
A FRRVPEHENTRD., 77 7 — AW 3 XM Oz, —#IZ 6 AIBIRON=H 2 %60 LIngksor
WX 2 3KRMEKIEZIT> T/, ZOMBEIEERELTE N DL E LT, ke VEREROT VI FT LT
LEF Y TUNZALBTHHENRDO TS, 72, NAVBEZLEL T 285100, HEOEVERET VIN=S
ADEHENTW S, (R, CO2MBEOT IV INZH AR FAIFICRIETELZ XA -2 —1E7 2 ) 2D 1HHICELNTED,
COTIVINZH A, HEREE LT ABULEAHC SR TWS, BRI TERSH T, 7o s
XL ERLEBORETICBY 2 AEMAY LW EMICENRZY VBB ZEL 27V IFEZEMEET LT3
FTITNVTVF I TUNZALAROBEETVIN S N EREL, ®mEL7.

BE1 TLAIFTVILFI TN A BHE2 GHEETVINZHL
Aluminum Double Flexible Honeycomb High Density Aluminum Honeycomb
* MEARATHELE  dek - BEERSRENE  REATHEUMTED Fk MARATHELE ek - PEERSRESr LGS

sk IHAIRATRE TE  dak - MREFSEAE AopE A ip

43



=3 E&S HK#R No. 2 (2019)

FfTER - :|E

1. ZUBIC

RAAIRAT B T2k A, 1960 4E X 0 KREA~F 1 L4
EHAMFIEE A AT, BUEE TREEMEOT Y N4 v Fo8k0u
EMTHEN=D LT TORSE - BEETT-> T 5D, iz
SEICBCTIE, BMERERER X — 7 — ROz v Y v
X =N = KRNI L TT RN LT A v F o8k
LiRmE MR L CERIEOFEHELH 2= H 5 a7 HEO
V—FY VT RA—F—Thhb.

WOHEZERT BN 20, R1IRTHEETH S, #
FHET NV I = A EGEZHVALTIVINZ S AL, THVIZ
7 A EON w RN L 728, AR THEA L TRET 5.
A, BGOmBEEE 2 EXE 50, KLY Vg
Rt L PE 2 BT L, B & 70 iR 2 1T 720 2 O RE 2 57 L 7.
ZORER, RO L L D EN RSB TEL I L
DR TE 720, MBIV 77 v r—2HMEE L
T, ®afbL 7.

ﬁ*ﬁlyyy77y7 AN, m&vVﬁﬁﬁw
e, N=HhraTER tht,wi%@%ﬁbth
A#/kfzfﬂ%wﬁkméhfwé./m/bmg%%
KAV A SN TCWEY—KRT 70 VU, 7 —
EZERCN N ly7y®AD°77y%mbﬁ7t%®ﬁ
Ty v —=AX T OES EE D AME O EC 472

77 v —AWEIL 3 RMTA D720, HEROTIVINZA
L TIIMBEE 217\, BEICEbELBIRTH » KA v F
NANEBET S, HECOMBKEEALELLETHT A1) A
WOTIVIFTIVTLFY TN LD SNRD TV
b, X, 77— xk%@%%%%%?é%ﬁtu,%
S AABROEBEETVINS A LAZEHT A2 LT,
@®%ulb%mﬁ%mbfw

INFET, TVIFTNTILFI TN LR EERE
TVINZALD2MHLBETEDLA = —IIT AY NI
1HLP%L, ZOA—H—TI%, 7oL THt
HEDEOTWAE, ZHUTH L TYHEIE, 7o ABERLEE LD
WA AN EAEIERTWS LSR5 ) VBRI %
Hwabz ke L.

Wl D
(hZEQHH) -
ﬁQ%
S
g
AN
E -
=
E‘ -
LH@E
(VRYEEES D)
K1 N=h AEHOLH

Name of Each Part of Honeycomb

44

Wk L= D A BB L8R, ) VR 2 v
2TV INZALE, 70 LB EZ W7V Iz

WZHA, AT AR OB AVEICEN, FEMIY R
b BRI LRRRER LT, SHid, MEKL Y77~
Fr—2MELTCTVIFTNILFI TN L (BE)
ROEEETVINZ A (BE2) O 2 EZ Rt L 7.

2. U R IBALIE (PAA)

21 WIHE

PAA LiE, V) VRGBT CHLEY & 7 5 7OV 3§ & Bt
WCLTHEETLZIEICED, 7V I HEREIHRBIGICERIL
% oK S & % RN TH 5.

T IFEIEE BEE IS TR S, ST ASERE Al & LT
BH SN TWB 720, Th Y BEHR % v -Comimokkl:
ROKROL Y F 2 7579, Ry F 72X ) T3
S APIZEEND, M, 8 TARKLREORMY (A=
N DSERMIR B 72, PR e U TRk OWMARIZ R
LTAY Y FOBRFE (FAS Y b)) 2479, Z0tk, ) Uik
B CHE SN (B -BHE- ) VERRE -~ R
RUPRIRE [ SE) IS CERALIZ 1TV, 7V IFHREICSILED
LR B DSTER S D, SIS OBERIZIE, KikE EhtL
THOOLRIBTHLT T4 ~— A% G .

TV ) BRSSO EEGARLEL F T2 4T 9 RIMLIL DR
AHEE 2 1277,

PAA ZJii L7zN= 7 2 OWiHiREEZE 3 1IC/RT. 7IV3
HEOBMITEREOMBILETHRE SN, ZOMmICEHITMN
WOZE S 03 um OEZILEDBILIEASTER S TED,
PAA AHEYNIHE T ENT WA Z ED0h 5

EH1Z, ZILHE @@ﬂ&ﬁ@ﬁﬂkﬂﬁoﬁﬁﬁmmtw
o, U VEERRLBLAE S N 7OV I EORE, HAhET
FAR—%WhT 5.

2.2 EEROmM AT

FIRZBOREI FICB A G AEIZ OV TIE, WD
WOFMITEDRH B A, —BELTTAANT YTV T Ty
7 B (TR 12w TR 5.

TAANT =y T 7 Ty 7k, WU 727 v
IWE32mm DTNV IME T ANV LAEEFRNCTH Y F A4y
FIZL, WL 0 7 EEiTHiAG.

K4z, 744NV 2T 7 9y rRBFE2RT.

ZHTEY, T IWMDDIA, FEEIBIZA ML AIND
LI ETRANRET L., FoBoOBROEIZEL, W

FihYREIR fX?lﬁlf

A AL
A Wl

I hEEH LS
B2 U YBERLES A OB

Pattern Diagram of Phosphoric Acid Anodize Line

U &Eﬁﬂﬂl? GRIE

I NEERYE



T 77 —RATIVINZ AL

— ERZET COBIMAEE FEE —

.

3 ) PRI AL EE oD W T
Cross Section Structure of Phosphoric Acid Anodize Foil

73R
7¥e
\N
y0 \ - 3
T i
74 b LEEH 7B L=V VX

K4 714Ny T2 5y 7 RBRI
Foil Wedge Crack Specimen

WA MV AZRMAZRETHRSBORE FICTHEL, f
WOMTL-ESZHET S Z LT, BEMANZ M 5.

E5i2, 744 NVT 2y Ty 7BORKELRT. 1
=V VT, RGBS, 7o AFRALEESE, V) O WRR AL
FICBWT, BEICRE 2RI AR RIS 2 R,

RUFFZ, SESROBR T CRET LI LIZLD, A
HUWRKELHETT L. ZOBOEEROBIEE— NI, R
HSHE 7 4 W AEAF ORI THHET 5.

70 AL, SRSBORE T TREICL-T, £
IR TRROETESGVIEID RV DD, 74 VA
AR O REIE & T BB T ORMHBE DR AW X
D, BAEPETT 5.

) R, RS EOBRE T TREZELTH, f
U L A AT, BT LD 7 4 VAR OB
EBETH Y, BAEMATLIENTHWLZ LG 5.

35

DRAESE -
30 (|lmooaBWEE ||
,s (DU EBELESE

ng

MR K E(inch]
P

1.0
0.5 -
0.0 —
1= 1650 24B5TH
60°C - 100%RH 3 2& B idl

K5 74 NVTzyIr 5y s iEREE
Foil Wedge Crack Test Result

e I
="
EENE(L 254 A

6 N=H 20T (REHR)
Manufacturing Method of Honeycomb (Expanding)

3. ZIVINZHLOEES ®

31 —MEEESE

TN INZA LORGEHER, Kil§sE, BEFRED
Wr— b EROZoWd 5.

R RIFEES TV IEE NS A% BET
AEGEICHWONS.

= MR, FHRIERON= 5 L ROT VI H O
JERIRE L, A RICBRT A2 LICE DN h 2fLT 5
C eV N A LT R EET AYEICHON S,
3.1.1 EBERAR

¥ — MR TR H % 55 B T SR IS B A L 721,
V= MEITEOHEICUIM L, SHRIREERIONEZFE v
FEL L THARERTHESELTCTO Yy 21235, 208K, 7
Oy 7R LEREZICYWL, W (BRER) 1I2EET
LERNAERDOENVEIREHFON= S L LR D,

6 IZJEERRIC L 2= A B SE A R T

3.1.2 3aIF—MAR

IV — FEYEZHNT, Y= MROFEMEZ IV — b Gk
B) = MIF 5., avr— by — MIEERIZEBHAL, 2
W — Y — FBAAEORLVIBIRE 225 L 5 IR ERT

45



=3 E&S HK#R No. 2 (2019)

FfTER - :|E

BELCEVERZAETLTOy 7127 5.

Vs —hERTIE, BELZEVERERSD 70y 7%
PR ST 5.

R7icanyr—rHRCE N2 2 BEE 2R,

32 FIIFTNWILXITIWNZHLDESESE

FVIFTTILTILEY TN LML, FORME: L
ARZIER T 572012, a7 — A ER#EE Ebhds
2h%, AT 57V IHOREEzH D, Ty — iR
T, BAHICHES CLEREN ZT3ICMA S ENTE
B, F2C, anvy—bEREERFREMAGDEL
B HTEET 5.

TUIFEBEPIERICI VA, — PEEL, &HBE Yy F24
kG & L CEER 2 BAIT 5. RIZ, FREYFE2PEY
FIELLTRAERTEELTCTay 271255, 20%, 7
Oy 7% bBEREIICHIL, WHRICEERTSE, 7
IV TLTILEV TN LDV E 2 5.

F8ICTNIFTNT LI TN LORENR T
WX % 7R3

TFUVIFTLTILIF VTN H AOBETFETIE, R
R EHMERE L, HAER L EAI SN TV ILDOTEMICH—IZE
HNEMPTAHIEPEET, HARERALNIZY— O ETIZH
WL G726 2 ANTINET 5.

3.3 ERETIINZHL

BEET NV INZ AN, TS T7 VI HOEREIE N
oo, anviy— RIS TEEEINS.

IV — Y — MNalL S EY) A RS20, A
WAL S BB VIR 2 HERE L 2 A3 5 3 A I @) 20 JE
NEMZBVEND L. ZOETDVE EEERRIFEAEL,
MY XBEANT— Y= FAENTLE ). 0720, #
CIRE % ET 572010, FinL BEAEMEICT, N=A 4
g U 723 O IE MR 2 ATV, 12V 47: ) o
EEIOBBRETIEF Lz, B L27— % 2R 9 IIRT.

ROiIlBWT, WiREEFREDOEEH L, 1 V472D
DOENERBBLZRUMEEZEEICLT, 77 70HE P2
L7z, 2OZERD, 1V HB ) OENERZOHZE 2

AF4 A

7 N=HLAOEETE (v — R
Manufacturing Method of Honeycomb (Corrugating)

46

HE, BUFENGL 2D, LHMICHORESERTWL
ZEWGpdrots. FIT, BARETO 1 IVE-) R
PO E %2R % FIRfEE LC, R &g L7z,
D70, BB ARA BN A OT)TIEL,
JERR e =T VITRA LTS5 Z & IC L7,
NAZ X BIMEDOHEA, AL EDIINZ DL EHET S
FMBFESNL Y, WESW FRIZERS 20, /N0
MO THE D LT, TOMELL2ZE L THllo
FENERET HLEND S,

'z

A
¢

%
:
:

K8 7IVIFTNTLIFITUNZT ADREERKK
Pattern Diagram of Expanding for Aluminum Double
Flexible Honeycomb

—EREBEDSS 5 RN
— MBEEOBE | ::::;,z,/

=T
o - |

i E

1ELHEYDERNE

E9 1tndh/zh ol mEof
Relationship between Deformation per a Cell and Pressure



fizEgI o7

FoO—ZABTIVIN=HL

— EmRZET COENMAEEFEE —

X912, MELLOWEMREZRY. ZOMELLE Y
TidH5Z LT, FHiEOMBET) 2 oE L.
MEZELZ B TROLEEENIDOT— 5 2R 10 1ITR7.

4. BHRBEDHE

TNVIFTTVITILFRI TN
=HAE, THINZD

B LR OEEET VI N

C-7438V ICHE SN TV Wi, e FEAEMASEL L 2%
oz,
F T, AREOTPIE AMS-C-7438 I[ZHEML L, EBEIZOWT

NG L RS TH A LR HEE LTHZEZITo 7.
41 THEMEHER

TAYHBF KBTI FTIVTLF T TN T A
IZ2WT, ASTM B-11721Z#EHL L 72 30 H B 0 IRK % %
1To 72t E RV 2 MR L 7.
RFAERIIR1DEBY TH 5.
MABN= G ZFT A HBEERT, BBLZ1/30E
A THY, WEEICENTYSZ LA TE .

4.2 FEEHER

TAY AN A BB MOV T, AMS-
STD-401 2 (2 #EP L 72 58 i 3kl % F2 0t L 7.

421 [ERESER
JEHE SR O e R EE X 0.5 mm/min & L7z,
JERGRBE O T 2R 11 [TRT.

—MW&f@ﬁ“: .....
—[EAHLER
EAHTIR{E

EE

iz

1ELB-YDRNE

10 /SAHIEIC L 2 EHET
Pressure Drop due to Spring Pressurization

1 KN BB R
Results of the Salt Spray Tests

N Wk | dEKmE | WAE [mg/ftY]
fitzk | No. | . P
midE [g] | AR [g] | % | P
1 22735 22711 185
pNEE
2 23576 23.552 20.8 18.48
INZH A
3 22.235 22.241 16.2
1 22.284 22.283 0.8
)
S 2 22.010 21.999 85 5.13
3 22.426 22418 6.2

7 5Dk % BRI TH H AMS-

422 7L —bhEAKHR

BAWRBIE, N=HLOEEICL-T, TL—bEA
WiakBR & f T AW D 2 0 HE IR T WD, BED
10 Ib/fE Rl D = H 221 7L — M AWERER2SEH S,
10 Ib/ft? PLE D N=F7 202Gl ABWERER2SEH S 5.
FLIFTILTLEYTIUNDS MMIBEED 10 b/ ik
D7z, TL— b AR Z T 7.

7L — M AREREBEOM EAE X 05 mm/min & L7z,
7L — M EAWRBORT R 12777,

423 HIFEAKHR

BRET OV INZ A DMIEED 10 b/ DL Eo7z0, #iF
AW Z AT - 7.

g UF & AW ER O L3 1d 1.0 mm/min & L7z,

H P& AR O R T 2R 13 1R 7.

ﬂ‘!

it E

_ I,.
W

E11 A RO R T
Compression Test

K12 7L — FEAWRBROKET
Plate Shear Test

47



=3 E&S HK#R No. 2 (2019)

FfTER - :|E

13 i AW OB
Flexural Shear Test

140

120

100
£
# 0 o kEN
g 60 N=his
1 Rt

40 N=hh

20

" .
[EfEISREE HAMEE SAEE
LA WHH

14 TUIFTVTLF T TN NI
(%2 © 48 Ib/At°, FAIE 1 0.00477)
Strength Comparison of Aluminum Double Flexible Honeycomb

424 HERFER
TFTUVIFTLTILIFI TN D AOREERE 21412,
FBET NV INS S LORBERER 15 1R,

F—FIET A BN LADOEREE 100 & L7-Ho Y44

N OB EZRLTWS.,

WHBINZ A LE, TAY)AENZ T L EEEORE Z R

L7z
5. BbhWIZ

140
120
100
= - O KEH
# ' N=hli
2w (hEOTiE)
b= @ 25
40 N=HhLi
20
0
EfgaE HAMNAE HAWNAE
LM W7

K15 FEHET VI NS ARIELE
(¥ A X1 1/8", BEE 221 1b/1t)
Strength Comparison of High Density Aluminum Honeycomb

AR ET LI E2RT I ENTE.

MEETIE, 0M4FEICTVIFTTVTILFRI TN A
O®EEZFMGL, 2018 ISR ERMOMMEIT - 72, W
FET IV INZ A AIZOWTIE, 2018 4 ICHEEZ BB L7,

MEgT Y77 r—20ar7e LTHEREIRS T
WIFTTVILF I TIUNZALNEBEETIVINZSH LD
QMHESA Ty L2 8ICL Y, SHBOIEY FIF~D
FHBREEINS.

7, YHBoN= AL EMHHTEIET, T —A
DIATHAZVHIPY, BEAM OB HFE 5.

Z % X ®

1) SAE AMS-C-7438A (2014). Core Material, Aluminum,
for Sandwich Construction

2) SAE ASTM B-117-18 (2018). Standard Practice for
Operating Salt Spray (Fog) Apparatus

3) SAE AMS-STD-401 (1999). Sandwich Constructions
and Core Materials; General Test Methods

(R f b )
ARIRATH TRt ok - BRER AT
TEL 042-541-2143 A &

AT B

AFIMRATHE T2, 60 FER D OB TR o 7on=h 2D
BEHMZD LT, U VBB (PAA) 2372128
JALZZT VI T TIVT LRI TN L EEEENDT L
FRFE L. SHODONZH AL, GERD 7 0 AR CH
WL AIHA, BEMRELWENPENTED, W

48




I

ATEBEE FPEEXERIE
—HWRICLVHEXLARM NS ABEEE T 2H/ROEBRLIE —

ARTHE, PR 28 4F 4 AIZS84: L7z [Pk 28 4R REA R |

W& ) RELEE LT BMEOAREI - T EAR TH L
T, P 284E 11 HICETLL, AME1HICHRITLZ.
AR - TR, BN 2TV e o R EEL,
WREICL DI LM 2R D E L HIT, LV 2HE
BT 2T E O R Z MR T XM 1T - 72, AR
AV 8BS L 7 M3 S0 3 0 Sl M B ORI OB %179 &
b, HEXHKE L TEIRDOBEIRNOHE, HH O K
TS — M X 2 MR, GRS oS- ofkE, BENIEO
B, MACEHBOMFFE YN A HIC 7 v 3 Sk
ZaxiE L7z,

ﬁﬂwifi AR 2 T 7 TR BR e S

Wz, FE %aﬂﬁLﬁﬁ%%ﬁaﬁk@%%W@f

f,m“miﬁ%6ﬁ,%H@%bv 2 B &G Rl
i (BE1), Lh#- TM%@%h%m_owﬂwﬁﬂ
RF LSRR S SRR D U % S0t L, Ik 30 4F 4 Hicid 1
TR 4 HARBUE 2 T HEIC L7,

Wt FCOVESE L FFICHT P COmM sk THDERL,
ZWVHEZIZ T HI2 200 AN W2 DEEEPMEREL, HE T
B IERGEGEIRER BUE 30 HIRFFIEL 72 (BE 2).

ARTHOBEE - WLICH2D, BIETREH T H AR
O BRI S, TR K 280 5 s = s 7 0 B AR 4%
fa2Z Lo, RTHFICEBL THWZTRTOHIOH S E
L7z,

=3 E&S & #R No. 2 (2019)

*EH
TG L K U A T A BE T )1
B A VG H AT HOE B RSN SR
K55 v A B 7 T
B A 4 BRI A ST A +
3 4 PRI X b T A G
B 422400 m GEEEHORL)
i & 1 9HT 160800 m, P T A 261.100 m
TP
- SHEBAA IR T 272 t
- 7L ¥ x X PCIERT 48 #C
-SRI T 60 HE
- J FaAAE S ST C T 4,070 m?
- RS T 1500 kKN x 8 3&,
- BEERG T 24 T
< 7OV X BRBRASEE T 2 400 m
T B P 284E 11 HA~FRi 3141 A
(XS =HEASHET V=

750 kN X 8 J&

7I>T)
(W AbE)

R AR AR T2
TEL 0436-43 —1853 5 EX

49



I

BE45BR (AT -

WAIER—

Foq>) TEERHRE

— BESROERERGERICK 2 THIER —

BFE1 BEmARIIRD (BRI ()

ARTHNZ, 2l B 7 i 5 1Y H T s s T &
DZELLBRERTTHTH L. SRORKITIE, WHT -
WRIER= ML YO THAH. WHTT - WRITKR—-FTF
A4 0%, FREEABFED AZ)IIC ~MATI > T+ —
IFNVERBREERN 41 km OB TH Y, P 304E4 ) 1
HICBH@E Lz, UHI - WARER—- 54 Vi, HEEHH
B X 2 EE 23 57 & o JH Ll A~ O AR 2 H i
[N = 5 Y (A

B4 GERIE, ZERILEZ & 3 2 GO0 58
FHIEICZE 2 % 6 PR EBE SR R A CTdb 5. AIERIX
TGRS S ERIZBEICH T T LTB D, KD 1M
(78.85 m) DHFZLEE K UF 3 & 45 D BE ES MRt T.A3F 72 T.H A
KTH5H.

TEHE
- RTHORRIZ, BEICQEAE T LTS 5 EM O I
LT 1 MO 2T 2 BN D - 72720, BEERHNTO
F o yN=F 7 X BB X T O REREA & E &
L, LIFBLFYy N —THEEIT BRIy 5
ETHIETHEDHIRE MR L 7.
- BB E COMMDYE D 5 727280, BEEMOGTIZB W
THUERRIM 2 L, BIHR R0 I % 5fE 3 2 0k %
Mo/ (BE).

50

BHE2 4 5WE (THERE)

s BB O W TR TR IS AF S L2720 TR <, &
BRI ZEBIIS LTHRY D) (BE2), 4% TS
RS X DM HI 2 L T & 720w ZE2TwD

FEH

T % 0 PR 29 4EREDY H VS o b S B L X i

(% 4 78 /% (P30-P31) LT3

R S AR 1R T A IR FH 2

2944 H5 H2HFK 3045 H31 HET

6 43¢ T 8 s 0 A RSCRE M A

(R TH TR 1 Mo ART)

© 59.00 m+3@110.00 m+105.00 m+78.85 m

i H:95m~ 105m

B 14974t

T whira—5 70— - XU MNLE

THNE MO BAE - Bk - 4% - R
TGRAEY T, BERAN T, ARk T

(XS =HEASHET V=

T I
T e
TaREA

% MK

7Y Y)

(W AbE)
TR AR VG R TR

TEL 06—6446—3101 f-A i

=3 E&S H#R No. 2 (2019)



I

i = 2 — X

ATBNEORE - BB
— “HFHTBE QBT —

3 ;‘/me_'}. '

-rf%}i‘
e

FE1 "TEWTHE OSREHE

AEE, KB &R PEZ RS RE 7 = ) —ORAE1E
B KRB e 58 A s 0 B S Bk L 2 IR B 7212
RIS A7z, 2017 4F 7 S VU [ 3 05 B A R AR 1L - 229k
TR & D ZTE L, WEMEERETE, WEAERE - BE
T, wEkGR il L, MMEERTHEZITV, 201847
HIZBIL L7z (BE1).

LE

) AWEFEORRIL, WEXT T4 THY, THiE
SCARORE 2L 2 5 T, IR BB TES LK
M, BEWASELRE SV —F 7, FL—F 7%
¥ 2 MibT & eI HIES TR S hTw 5.

(2) WENGI, WAL RET S 7 =) —DFEREL NI
HAHhET, BMIXMELETEIBELIMA TV 5.
WEEZ MY L5 72018 TR SN2 Ry 7 A
ROM M, Hilr & PATICHRE S EHZEBL T
5. WEMEARMKIE, AAICERE S N PREOZRAICELD
fHF70E ) v FoMfEc L ) A5 - THRATE 5.

@) LEAMN. L723) v ¥ oMifimiE, WEL=y MHNOL
HY) Y ORERE LT, EH OB E S A
SR HWCHET 52T, TEIBEARKORENE W
TW5.,

(4) KB BB AR I I BREAWEHEOWETHH 2 & h
BUTD L) REEREAD 5.

OFEMBOIRE 7 =) —=DHOT7 2) —=hFRLT
b, REAWE LB -HWAEYFEY TE S L) IE
RROHERDREEZAHL TN 5.

@ HRBIPIEIME 2512 2T, MEEOMES Y

=3 E&S & #R No. 2 (2019)

FE2 “PHBTHE OMES Y ¥ SRR A

YU REE, WED ) 2 ORI AL E G R
T THBETE 2z w5 (BE2).

O EMERENO BRFEERMIC LY, HERFTHH)
a2 3TIENTES.

EX =]
E X
I

SR T oA

AERHE+ Vv 75 THE

B {fifif

: 8000 m

: 15300 m

% K 25000m (f&é & 0GR £ ©)

% R 513 m EBIRIEIRER)

EREY % E Y ) v R

B © 1.00 m/min

F AR 0 SM490Y, SM400, SS400

HEAM - BRALZO®, BRLALBB I,

BNUAUNE, BERL, 7z)—13Rsd 2,

BhAL T, HroEHE

BUA - BURT BT, WEMERRE T, WE

EBE T, WENMGZE 1T, WG 1T,

PR T, MRELT T

D294 7 H~FRE 30 47 H
(HRASH=HELSHBI> =TV >Y)

M &
AR R

TR

(&bt
B R A

TEL 0863—-83—-9800 )5 55

51



I

]

PC /N1 7y NEZZREORE - BT
— “REHBAT RS OB T —

RFEAEE, TVAMLA T — N ENFREHAE
P & L2BGHE (LT, PCAA 7Y v F) OFBETSH
D, WEGHBIT RSN E O ETIIAbE T, HhiEE
PR % 7280 (2 S 7z, 2018 4F 7 IS ETHBL T &
ZAEL, ARG 3 WO RIE, K, R, A, S 3 2k
OBE, Wik, EREEITV, 2019455 ISR T L2 (BEA1,
FE2, BEJ). (A, Wi P Em IS iiE s Th ),
i SEARM A S 152, 2 53, 3 5 EREIN TN,

B OE

(1) FHBIETH B 720, WEIHRD S THICHAES —ET
HY, FOEYILRT .

VR BH ROFERETH B0, Fx— RBHRDF
TRAG I HREED D 7 K, FUEEEAT R .

(B)PC /A7) v FiFiG, /WEBEZFL AN LAY Y
)= FTEbLRTWL0, AN E. 72, LA

52

FE3 35kwelEI

FLAbIYZY—beBOEAMETH LD, L
AMVAbMIyZ) = REIDIFEELLY, FEEON
MR L CH 2 REMEORBEBEBORBIVNEL T
5.

(D)1 FHIITFHERBCIMRIEELD Y, BB X ) N~
ABLZENTETH B, 72, 2, 35, FHEBEAIC
WO EA LI TEXD L) ICERME 049t DY 77
L—UDRELTH 5.

FEH
¥ X IPCAA T v FiEEG
PR | BFETE 5.0 kN/m?
HiljffE  T-7.9 kN
PG IC
1 5% :L430m X B100m x H30m (f=0.8 m)
2 5% L 435m x B100m X H30m (f=12m)
35 :L600m x B100m X H35m (f=1.7m)
ARG T
15#:L175m xB20m
2% L155m X B20m
353 :L150m x B20m
THRAHA © AR ED, TAE, 3HA, LR, 3RT,
BBz L, KbEt—bnAg
T PR30 4E 7 A~ARLAE 5 A
(HRASH=HEESHBI> =TV )

(&b
HAYE =S SH N I B

TEL 0863—-83—-9800 & Y

=3 E&S H#R No. 2 (2019)



I

BE7

PAMXYUTH— “LUXST” (5

i = 2 — X

7 ZRN)

—BUOFHEET VA - ERHEROEHZER —

BEH1 “LUXST-1000" A4k

RFIARATHE T M CIE, BH T ¥ R DT & Wit bes 1C
WHL-EBE T A MFr ) 7T H— “LUXST" (R ARRE
600 kg) MU “LUXST-1000" ([ 1000 kg) @ 2 #ffi % 2018
410 HIClsemag L7z,

RENE, E—=F 07 2 A MEEIC X ) ERYZEHT 5
WEBREELLT, [H-flf- &R (6L DA DA EV)
avE7hobEEELE. (BE1)

PR IMEER O RAIHER, B AME, L s O
W2 EARD SN TV S, SEREBOELEATLICIZSHE
DB R KGR RN LEE SN b.

AL, EREYOEREEHLG BT, BALLZ
DHPHVEEDONFALREEZOREIHSG L, WEP A
O — 7 CTOERBYERICHI LT LHBGICB VT IGH
MIRETE .

¥ R
()Y FVICHEK S N7z EAY B NDBRIER &AL A
TEWHINCHEAR WS GEE) T IEEI 2 & THE
C BN RERE L PEFITEWRL, T— 5 2 5RE).
@NY BV TV—FREL N—% B> TV AL HOAE
W7 L — X0 MER S, BFHEECREARICETFERT A
FTHBIMIZT L —F2MEET % 7 = £ )Vt — 7 k.
(3) IR PR I LRI T D 3 A7 v 7.
O EEBE (BF*—) b3
@BFRY VML T ¥ A MEREZ )
@ TV =ML NN—%4RY, HEHRIZITI~EL
(4) i - BREIAE, (EEFORNLRHELLELETH
THF CICIEH A AE
(wﬁ-%ﬁmmbﬁixfy%%Lﬁmﬁﬁawﬁﬁﬁ%
PE. ANOBERIEREIZ S 72 ) 3530 - BRAEIC X B

=3 E&S & #R No. 2 (2019)

FE2 JEREMREORKT

il & 0.
(6) Ml 2> R PRAER ML FIED B e 7280, BEE ORI
BWHELREIRETONY K1) ¥ 7 S R4AEM.

=]
LUXST

Jifhsiik
fif B~
B
1600 kg
B
PR
124V x 1E
D240 W x 11#

ORI

Ny T
't -7

LUXST-1000
qifhsfs
fif ik
EEERTIT: ENr
RAKEE
B
PRAEHEE

124V x 28

D240 W x 2 fH

Ny T
E—7

4251100 X IF 640 X 5 2 960 (mm)
45 910 X IiE 600 X % & 300 (mm)
90 kg

10°
0~5km/h

x5 1400 < I§ 800 X /& & 960 (mm)
42 1220 X 770 X %% 300 (mm)
130 kg

1000 kg

10°

0~ 5km/h

(HwE bk
WAAIARAT IR Tk 24t
BHIEHEAE TR HEPHFER

TEL 042-808—3248 K% P&

53



NE v 7 X

BEREFMZROIERIANT123>T
=H E&SEMPSINT 5 BARF — LD HEEE; |

FE1 EHEAofkT

B EZ 3EMITH o THfE S N RA R % 5 5
B > X5 4 ¥ a ~ [Shell Ocean Discovery XPRIZE | ®i#&
RFEEEIN, ZIE&SHEME ST 3B THILI NS H
AKF— A [Team KUROSHIO | A #E4 I % S5 L 72.

COAYRT 4 a v, @R BEdiRKT Yy ¥y
DFEJEZHEL T2DH DT, b SN 7GR O H Tl
TRy MK ) HUE LKL 7 — ¥ O IR 2
B . MAEWIRICBT 57— ¥ IR I3AH AR & 9,
0Ky FEIFTIT) TEDBBEL VSV — s RIT HNT
Wb, M, WHEPS 32 F — 2 DOBNNEHDD - 2T,
KUROSHIO 13 %% %4, Roundl (F73#) Zd@# L,
Round2 (Jei) W L7z, S ICER L7-D1x 9 F— AT,
7 V7 %513 KUROSHIO O AASHEH L 7.

Round2 () 13 2018 4 11 ~ 12 HIZF Y ¥ v LI E A
I = Z TR S, KUROSHIO AMEH 9 % ¥ L ks
(Autonomous Surface Vehicle : ASV), HER#EHR TR Y
b (Autonomous Underwater Vehicle : AUV) (&8 & % 23
RERNC B S N 2 0. BUS LT — Y 2T L, ~v
¥y rr—s %L T, il

MEKEOXVE=—2%, 20194E5 H 31 H (BLHbFF[H)
B I EEY I TR S 1, KUROSHIO (Z#EER; (B
42100 15 US Fv) =551 7-.

= E&S i, KUROSHIO IZBWTHiH L7- ASV @
BA%E - S Z Y L7z, ASV I, FEED SHEMED AUV
ERALTHAT L, TAEERICBWT AUV 2 ER - XS

54

FHE2 ASV (Ff Lbgds)

5137%, FELOREMFLhEMiTd 5 AUV Of%, fifh
B - KPR EEEFICL ) PRS2 E L R LPRD
bhiz.

ASV X Round2 (BBB) 128V, BER: - W25 AR -
FirE CETHNEMZER L2 AR OB
% & ORMATRERNIE B X 2 32 B, RHUTHMIEB L2
97NM % ik L 7=.

ASV £EH
SR G
R
wARAIT 120 kt
WiAeERRS 24 h DLE
TSR © GPS 3 VSR, HE e

FBERHAAN A S, L—F—L—%

ML LAN iy 22 0l 5 250

BB A R

AUV Bfit7 L — A

T PR RE - EL AL TR R

AUV B, BHCHRE

(=3 E&S @R £t)

53m X 22m X 29m
1.8 t ({kRg)

FEEAERE -

(FWAbede)
FEEAR - BT - AR R
TEL 03-3544-3530 A

=3 E&S H#R No. 2 (2019)



ZHERS FEH F2F5ORITICHLELT

I E&S 7V — T OEANTEHEE [ = E&S it # THEWAZZE, L) TEWET.
ARG, BTNV —TPFRIIRLC2ENT0 BT 4, BIEDOYHEOFHREL, Th2 LR HHMIIOTIWMANT S
LOTY.
KEONFIIOEF LT, TEREEZMLIATTOT, BHOLVWHERLZBY L7256, KREERTT.
EAEO B, THAHE, MR S OFE L TTIIEMEN LT Y 325, ZERENRTIE LS, DT
ZRLAD L, FAX 7213 email TBHSETHE 72 BV L R,
HiCH

FAX:03-3544-3086
e-mail : gihojim@mes.co.jp
= E&S HiELHS FHHR 17 (TEL. 03— 3544 — 3266)

=HE&S Bi#f EFEDHESREE2EADIEREZEIIONT

Lx ff %&: ek [AEH CIHIBR (W Rpic v 27T 723 W)

a) [BfHsE .
HR%EAEE, BUEDSET VDI —% 2 I LT
7 . — HOTHHEEA.

M2 PR

THY R
b) FkffsE
A AE H

&
|

ik ey

HLERE

T

TEL No. FAX No.

2. GHROWEIMSETVLEL 220, FRT V7 — MITHhEBEC LT,
(1) KRG THRDD - 7-70F 2 BAISEL &V, (RHDOX— No. TH. HHEIZ)
V=T ERERTIE
ARG - Tz e
B - B = 2 — ATl -
(2) Z0fh, ZER - SEZHE, BEIE SN,






I. ZHEQSH&HE2T
1. ZV—T7&88n
@®20194:6 H 28 H
+ Corporate Profile of Burmeister & Wain Scandinavian
Contractor A/S
@ 2019410 A 24 H
« SIS MR ST FERT D BAHE A
- SHE&S LYV =T v SN
© PV R RSN
- SHE&SHBEEL Y V=T v IS
2. B - Pl
2019410 H 24 H
<R AV 14 TT =R E B EiRE T O B %
3. B - Wk
201943 A 22 H
. N3/ AT UNL FL—=MEY I 2L =T a v
B o b sE

AFERE

I. =} E&SK#HFE 25 EEEE

R, M24 BT VYT = AT VIS
A

4. BE - Bi=a2—2

201943 H 22 H

CRASHBIEE GRS EIN T H

CE AR (WA - WARIER— 54 V) THERHEE
- WEIRE OB - Bl

2201946 H 28 H

A BOR ARG BT A LR T

BB A NEY Y T H— “LUXST”
®20194E10 H 24 H

© SOV RS I i AL AR

5 FPEv 7R
D20194E10 H 24 H
SRR HAMN ) BB Y X5 4 ¥ 3 Y TEHE&S
FEIRBINT B HART — 2 05 Ha s |

PRSP e B T

WAk — AR=DIZR/K L 2= E&S HMOKRLHF 2 AR BRIBIELNFZUFICZ Lok,

No.| RIIE4EHH g R= ENAES
) 2019 4 AL FL— MGIL 10757 47 i Fwailg, Fwane &AH, WM, BEAHAEEH A ST 50
a5 | vyav—yaviomr | P77 E Fuang Fwane S, WHIARER 520 5]
) 2019 4 SHEGS Py V=TY s 1%Emﬁ;%u@%ﬁ.ﬂ:z#ﬁﬁﬁw—fwﬁ%4>7ﬁwﬁﬁk
114 H | OB - B b 1 4) . b0 I L — T DA © 7 T DRk
ﬁﬁSN%ﬁ?iMﬁ?kﬁﬁﬁﬁﬁ_ﬁmﬁgﬁﬁmi$,
32019¢ ZHE&S BTy V=7 v 7| pl9 419, " =R E&S B, 2 (2019-3-22 A — A X— VATAM)
11 A 14 H | OB - SAkEA 20 17 % 5 fiE | Koy HE HE WWAERIEIHTH, =IF E&S
T HEk, 2 (2019-11), p49
2019 4E AT UNAFL—=1 Gy I 2 p.37 2.0 Toshihito KATO, Kennichi HAYASHI, Takahiro KINOSHITA, Tetsurou MURAYAMA
4 MMHM4H |V—ya rBiaiopss HEEHIEZEL | 1F o Toshihito KATO, Kennichi HAYASHI, Takahiro KINOSHITA, Tetsuro MURAYAMA
=H# E&S RIRERES = ## E & S H #H
ZHE ENEIN S £25
R 2019 4F (4RIGEAE) 11 A 14 [ %647
Mo %
oW o —
WO 4 FAA B W8
Wom BATHE AR B&S A= 71 ¥ 7/ % HRHHE S
WO T 104-8439 HUHHRFHILIXEEH 5 T H 6 7 4 75
R TEL 033544 —3266
R WK W https://www.mes.co.jp
Rom R BRUAHE MES 77 ) 5 4 — X
NoOH Al & T 104 - 8439 WETABH UL X SEH 5 T H 6 % 4 7

=H E&S HHICH T 5 B WA+, e-mail : gihojim@mes.cojp ¥ T.

F—, BT 6T DVdy LML, BRYBERZLET.

(F7tin, MWk z £597)



M MITSUI E&S

HEtt =ZHE&SK-WFT1ITX

https://www.mes.co.jp/



	表紙
	目次
	グループ会社紹介
	Corporate Profile of BWSC　− The Reliable Power Plant Specialists −
	三井造船昭島研究所の技術紹介
	三井E&S 鉄構エンジニアリングの製品・技術紹介
	ドーピー建設工業の製品・技術紹介
	三井E&S 環境エンジニアリングの製品・技術紹介

	製品・技術解説
	トランステーナ遠隔自動運転技術の開発

	技術論文・報告
	メタンハイドレート揚収シミュレーション技術の開発
	航空機エンジンファンケース用アルミハニカム　− 高温多湿下での優れた耐久性を発揮 −

	製品・技術ニュース
	大分自動車道　並柳橋震災復旧工事　－ 地震により被災した鋼トラス構造を有する橋梁の復旧工事 －
	霞4 号橋梁（四日市・いなばポートライン）工事完成報告　－ 壁高欄の埋設型枠使用による工期短縮 －
	可動橋の製作・設置　－“ 東予港可動橋”の竣工 －
	PC ハイブリッド浮桟橋の製作・据付　－“ 東京消防庁浮桟橋”の竣工 －
	電動アシストキャリアカー“LUXST”（ラクスト）　－ 運び方改革をアシスト・重筋作業の負担を軽減 －

	トピックス
	海底探査技術を競う国際コンペティションで三井E&S 造船が参加する日本チームが準優勝！

	表4



