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Since 1968, S Cable has been the leader in cable technology for marine and offshore applications
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Create a better planet with our world best technology.
Create environment friendly transportation systems for the shipbuilding and

offshore industry.

Shiplift System MTP (Module Transporter)
CAPACITY: 60TON ~ 1,000TON

CAPACITY: UP TO 35,000TON
MORE CAPACITY AVAILABLE FOR COMBINATIONS OF UP TO OVER. 20,000TON

RTP (Transfer System)
CAPACITY: 100TON ~ 600TON
FOR COMBINATIONS OF UP TO 90,000TON

SSC (Ship Section Carrier)
CAPACITY: 50TON ~ OVER. 1,000TON
FOR COMBINATIONS OF UP TO 10,000TON

Ra In Ho Co., Lid.
6Block, Yulchon 1 Industrial Complex, Hodu—ri, Haeryong—myeon, Suncheon-si, Jeollanam—do,
P yong-my g TITAN
E T

South korea
Tel.: (82)061-750-8800 / Fax.: (82)061-727-6690 / e—mail : titan@rainho.co.kr



Ready, Steady, Go!

Introducing Sensepoint XCD

XCD’s unique tri-colour visual display allows the device’s status
to be seen at a glance - even from a distance! Using an instantly
recognizable ‘traffic light’ system, the unit features three visual

settings; steady green for normal operation, flashing yellow for a
fault or warning and flashing red for an alarm.

Optimised for the detection of flammable, toxic and Oxygen
hazards in potentially hazardous areas, XCD offers ease of

operation and a low cost of ownership. Simple one man operation
permits non intrusive configuration of the device, helping to reduce
ongoing maintenance requirements.

Honeywell Analytics - Experts in Gas Detection

Made in Korea! Fixed Gas Detection

Our fixed range of gas detection products is suited to all types of applications
and industries; from high functionality devices to low-cost systems ideal for the
compliance market.

®

MED approval
(MED-B-6360) Toxic Gas Detection

Our toxic gas detection systems offer unrivalled sensitivity combined with flexible
functionality to support a comprehensive array of gases including exotics.

Technical Services

From calibration work and maintenance to full end-to-end support, our technical services
and additional support options provide expert assistance to ensure maximum up-time of
your equipment.

Honeywell

Asia Pacific Europe, Middle east, India US, Canada, Latin America
Tel: +82 6909 0300 Tel: +41 44 943 4300 Tel: +1 847 955 8200 ;
analytics.ap@honeywell.com gasdetection@honeywell.com detectgas@honeywell.com www.honeywellanalytics.com



Reducing maritime NOx emissions has
never been more critical.

With analytical solutions from Emerson,
it’s always smooth sailing.

It’s atough job to keep greenhouse gas emissions in compliance with increasingly
stricter regulations from the International Maritime Organization (IMO). That’s
why Rosemount Analytical instruments are the solution of choice.

NOx, SOx, N>O, CO, and other gases can be closely monitored with the MLT2

analyzer, accommodating up to 5 benches simultaneously. Using technologies

such as non-dispersive infrared (NDIR), ultraviolet (UV), thermal conductivity
(TCD), paramagnetic, electrochemical sensors and chemiluminescence (CLD), the MLT is compact in
design, simple to operate, and includes analog and digital I/O with optional FounpaTion® fieldbus
communications. Find out more at RosemountAnalytical.com.

N

ROSEMOUNT EMERSON.

Process Management

Analytical

The Emerson logo is a trademark and a service mark of Emerson Electric Co. © 2011 Emerson Electric Co.




HHI — Building a better future

W& Global Leader

www.hhi.co.kr

Heavy ndustries |
Happy Industries

Technology helps create the world that we dream of.
Hyundai Heavy Industries pursues the happiness of the
global community with its advanced technology.

In the realm of heavy industries, our technology is everywhere,
improving the quality of life and happiness of everyone.
We are building a world of shared dreams.

Shipbuilding Offshore & Engine & I

; A i HEAVY INDUSTRIES CO.,LTD.
Engineering Machinery




INCREASE OFFSHORE
DESIGN PRODUCTIVITY

SmartMarine® Enterprise for Offshore

Choose the industry’s only next-generation, data-centric 3D offshore design solution from
Intergraph® for the design, construction, and safe operation of your offshore facilities. With the
SmartMarine Enterprise integrated suite of solutions, automated, configurable engineering
rules ensure design-to-production accuracy and consistency. Boost productivity by an average
of 30 percent and build safety into the design from the start. Global workshare, operations,
and life-cycle asset management are also optimized with SmartMarine Enterprise engineering
information management, the industry standard for maintaining your platform’s engineering
design data for decades to come.

The future of engineering — today.

Tel.02-3489-0300 Fax.02-3489-0388
-~ INTERGRAPH



Germanischer Lloyd

Delivering more miles for your fleet

i
~ é 7,938 miles
N

» More miles through efficient ship management
GL ShipManager

» More miles between repairs through 3-D hull modelling
GL HullManager

» More miles per fuel-tonne through optimised trim
ECO-Assistant

www.gl-group.com/more-miles



Total Solution of Marine & Offshore Cable

TMC Co., Ltd has been pursuing
innovation in technology and products for
marine, oil and gas industry.

For 20 years TMC has had a single-minded focus on delivering superior customer
services with specialized marine and offshore cable solutions.

The operational excellence of TMC is underpinned by its products with the best
quality and the flexibility to meet specific requirements that makes us the world's most
experienced marine and offshore cable manufacturer.

Ay
HARRC]

Halogen Free Shipboard cable Marine & Shipboard cable Oil & Gas cable Ol & Gas cable Special cable & Compound
(Passenger ship, LNG carrier ...) (Container, PG, VLCC ... (LNG carrier, fixed or floating platform & MODU's) (Fixed or floating platform & MODU's)

TMC cu, LTD. www.tmc-cable.com

Head Office / Ipchang Factory #368-7, gasan-ri, [pchang-Myeon, Cheonan-si, Chungnam, Korea  Tel : +82-41-589-6500 Fax : +82-41-589-6400
Seoul Office #100-704 12F Danam Ruildina Namdaemiinno 5-aa lina-an Seonnl Korea Tal - 2.89-9_771-2424 Fay - 2.29_-92_771-2002



Ihnovation from the Basic

Attracting global attention with its high-tech equipments, the most up-to-date facilities, cutting edge technologies
and distinctive growth, SUNGDONG has shown sound and steady performance in construction medium and large-

scale vessels including container ships, product carriers, oil tankers, and bulk carriers. L

. -
SUNGDONG as the most competitive shipbuilder in the world now has the ability to build marine plants such as

ing Storage Offloading, Jack-up rig and Ocean Drilling Ship.
p——
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Delivered the 100th vessel

Entered the market for offshore structures

Built the Containership on land for the first time

Delivered the world largest Bulk Carrier ever built on land

Ranked as the world’s 5th shipbuilder by Clarkson Report

Developed the world first GTS (Gripper-jacks Translift System)
 Established




“ J\ CompAir
'_rust Ggrdnernenve“

located in the Americas, EMEA and Asia Pacific with offices in 36
alr on demand

Our engineering expertise, coupled with worldwide manufacturing
and service capabilities, ensure the most reliable, energy efficient
products in the industry with the lowest life-cycle cost.

Gardner Denver, founded in 1859, is a global manufacturer of
industrial compressors, blowers, vacuum pump, loading arms and

Qil free screw
air compressor

Multlstage

centrifugal bIower

A L —— it | i Y o ﬂ‘.*‘

Reciprocating tli
air compressor —

Room 1006, 10th AceTechno Tower, #470-5, Gasan-Dong, Geumcheon-Gu,
Gardner Seoul, Korea. (Zip code : 153-789)

enver Telephone +82 (2) 853 5000 Facsimile +82 (2) 866 0833
Gardner Denver Korea www.gardnerdenver.com / www.compair.com




SViove 'Measure and Manage L|qU|ds,e"
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IDEX Fluid & Metermg Technologles

' _j - .?.‘.'.‘._:...-:." i g i -:-::-'«*- e —-s.i—,,.. gl -*-__, ey
' the best fluid and meteﬁng technologies with a wide pf'bﬁuct ge to rfrowdé‘m - = -
»W“gudutlons in handling critical fluids and gases — T

- Delivers trouble-free operations to reduce downtime and keep your processes running at maximum
efficiency and profitability

MARINE GEAR
PUMP

e Product TYPE
- Internal Gear Pump
- External Gear Pump
- Industrial Rotary Lobe Pump
- Mag Drive Pump

VIKING
PUMIP

- Rotary Vane Pump www.vikingpump.com
MARINE
DIRPHRAGM PUMP Pp—
1 PUMP
e Product TYPE
- Air Operated Double www.blagdonpump.com

Diaphragm Pump (AODD)

—
SANDPIPER/ VERSA-MATIC®

www.warrenrupp.com www.versamatic.com



MAHINE Fl_uw METEH www.liquidcontrols.com

1) Liquid Controls

e Product TYPE
- Positive Displacement Flow Meter
- Turbine Flow Meter
- Coriolis Mass Flow Meter
- Electromagnetic Flow Meter

2) Faure Herman

e Product TYPE
- Turbine Flow Meter
- Ultrasonic Flow Meter

E FAURE HERMAN

www.faureherman.com

3) Sponsler

e Product TYPE
- Precision Turbine Flow Meter
- Cryogenic Transport Measurement System

Y
SPONSLER

www.sponsler.com

MARINE ENGINEERED
SOLUTIONS

e Product TYPE
- Loading & unloading systems
- Custody transfer metering systems
- Pumping & measuring combined solutions
- Electrical heating systems
- Filtering systems

(S AM P 1)

www.sampi.it/en/

IDEX KOREA
138-861, 207 Hyosung Olympic Tower 175-12, Jamsilbon-Dong, Songpa-Gu, Seoul, Korea
TEL: +82-2-501-3302 / Fax: +82-2-422-3303

E-mail: skang@idexcorp.com / www.idexcorp.com / www.idexfmt-asia.com/en/




Driving
sustainability
for a safer
world

How do you create a truly sustainable future for the
marine industry? For us, it's all about seeing the big

picture. We offer intelligent, balanced advice that o

will help you meet your operational and commercial T o g !
challenges as well as environmental and regulatory : By 8
obligations. So you can trust us to make yours a safer, ( f-_-‘??",‘ S N
more productive and better performing business, LS

as well as a greener one.

l{“eg}g er

Services are provided by members of the Lloyd's Register Group. g
Lloyd's Register is an exempt charity under the UK Charities Act 1993. L | F E M ATT E R S




Thermal imaging cameras
for maritime applications
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FLIR Systems Korea Co., Ltd.
6th Floor, GuGu Budiling, 566 -

Samsung-Ro, Kangnam-Gu, Seoul, Korea '\ /

(Tel) 02-565-2714~7 (Fax) 02-565-2718
Email: flir@flirkorea.com
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Your Dependable Class Partner
Anytime, Anywhere

As a member of International Association of Classification Societies (IACS),
KOREAN REGISTER (KR) has been providing top quality classification
services for ships and offshore installations. With exclusive survey offices at
major ports around the world, KR endeavors to safeguard life, property and
the environment.

KOREAN REGISTER
90 Gajeongbukro, 23-7 Jang-dong Yuseong-gu
Daejoen, Republic of Korea TEL: 82-42)869-9114 FAX: 82-42)862-6011




ABB SACE is proud to present the extraordinary result of a long and intense R&D project
to you: the new SACE Tmax XT up to 250A. This is a range of moulded-case circuitbreake
created to fulfil all plant requirements, whether these be standard or technologically
advanced - circuit-breakers are able to achieve performances with very high

short-circuit protection values. The new SACE Tmax XT can also be equipped with fully
updated electronic trip units and fitted with exceptional devices of the latest generation.
There are also all types of accessories available, which are easy to install thanks to the
rapid assembly system. This is just a taste of the SACE Tmax XT world - a world built on
absolute excellence, a world which is Simply XTraordinary.

Ltd.

02-528-3135 - ) S ‘l ..I



ARINE TECEH
KOREA 2012

Korea is the leader of world's shipbuilding marine industry!
Achieve your dream of Global business in Gyeongsangnam-do,
Korea's number 1 center of shipbuilding marine industry.

Held at Gyeongsangnam-do with over 580 shipbuilding companies including shipyards leading the world's shipbuilding
marine industry (Samsung Heavy Industries,Daewoo Shipbuilding & Maritime , STX Offshore & Shipbuilding)
250 buyers from 40 countries invited

Provide opportunity to share global market trend and latest information through high-level international conference

] Corpostion and Prodcio)
Period 201 2.1 1 . 1 3(Tue) > 16(Fl‘i) [ Shipyard and Shipbuiding Material and Equipment ]

Shipyard, Shipbuilding material and equipment, Shipyard manufacturing facility,
Engine equipment, Ship navigation device, Marine communicalion security device,

Location Cha ngwon Conve ntion Ce nter Marine safety / rescue / fire prevention equipment, Marine pollution removal
_ equipment and environment technology etc.
Host fz Gyeongsangnam—do (_.‘9 Changwon-—si [ LNG Carrying Vessel and Marine Plant ]

NG pump, Compressor, Valve, Marine plant related material, equipment, and device

[ Marine, Port, Transport Equipment ]
Marine transport, Port automation facility, Logistics facility and equipment,
Transport related equipment and system

a Tongyeong-si gGeoiae—si

Co-Organizer DAEHONG BECOM

w Management STAVISKOREA#: B033 "
¥ sl 1 * Host Office
SpONSOr S~ ks : The Socityof Changwon Convention Center (CECO) 501-A, 362 Won—i—daero Bivd,
P TTHCE Eecseny m ﬁ’* ENALA e ot et Uichang—gu, Changwon-si, Gyeongsangnam—do, Korea
T on KR ) e korean Sooiety of Tel : + 82-55—212—-1081, 1084 Fax : + 82-55-212-1082
E-mail : mt2012@mtkorea.org
K R0pE S NIRRT €. Matne Equpmentores

* Show Managemant Contect
Donghwa Bldg 1007, Yeouido—dong Yeongdeungpo—gu Seoul, Korea
Tel - + 82—2-780-1040~1 Fax : + 82-2-785-1042
E-mail : jaylee@staviskorea,com

ﬁl“&%.m E.LJENI Leal B ‘%/
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Energy transfer solution provider

Servo Drives

Spindle Motors Servo Motors High Efficiency Motors
Seoul Office Busan Office
H lll:ll EN MOTORS 2F Korea Association of Machinery Industry Bldg, No. 413 4F, Bosaeng Bldg, 134-8 Gamjeon-Dong
13-6 Yeouido-Dong Seoul 150-729, Korea Sasang-Gu, Busan, Korea

www.higenmotor.com Tel 1 +82-2-369-8216~8219, Fax :+82-2-369-8229  Tel :+82-51-710-5030~5033, Fax : +82-51-710-5034



Shipbuilding
Design
Manufacture

Control and all kinds of devices
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Business News

Feature Story

High value-added shipboard and offshore cable

markets soars to new heights

- High growth potential of offshore wind power and
subsea sectors!

Special Focus
Prognosis: Ship Energy Efficiency Management Plan
(SEEMP) 2013 - GL Academy

Issue

Korea takes the lead in the international standards for
ship and shipbuilding-IT convergence

Honeywell expands its gas business capability through
Enraf & RMG

HHI enters the global market for gas engines that
reduce CO2 and NOx by 97%

DNV reveals technology uptake towards 2020

Technology

A Neutral XML schema for basic design stage interface
to class societies (3) - Intergraph (Korea) Corporation
5 ppm type approval certification for bilge water
separators - Alfa Laval

62

62

70
75
76
78

84
85
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Application

FLIR thermal imaging cameras ideal for oil detection

- FLIR Systems Korea

Rolls-Royce uses AVEVA Marine in practical and daily
design work only two months after migration from
Tribon M3 - AVEVA Korea

New Orders
The Shippbuilding Marketshare
Offshore Plant Orders

Major Performance Gallery
25th World Gas Conference; Advent of gas industrial
revolution

New Product

Offshore - Drilling ship™s mud system valve

- Hifly Valve

Fisher® valves & FIELDVUE™, instruments, Lloyd's
Type Approval - Emerson Process Management Korea
Flame retardant cables for ship and offshore
applications

- LS Cable & System

WS Line of Ultrasonic Compact Weather Stations

- G. Lufft Mess- und Regeltechnik GmbH

Member List
BMEA (Busan Marine Equipment Association)

Yokogawa Electric Korea--««-++--+- coverl Gardner Denver Korea «:eeeeeeeemeeeeee 7 Munters Korea «+-««xessseresrmseeessneeennnes 26
Rainho cover2 IDEX KOREA

Honeywell Analytics «-«-«weeeeee cover3 IDEX KOREA

JS cable e coverd L|oyds Register .................................... 10 Vacon Koreag «+w« e 39
EMERSON  rrereeeerereseeeeeneeseseeeeenes 1 FLIR Sytems Korgag ««-wserereeeeeeneeeees 1 ABB Turbocharging - sseseeeeeeeees 43
Hyundai Heavy |ndustries .................. 2 KR ...................................................... 12 NAT|ONAL |NSTRUMENTS .................. 49
Intergrah korga «weeeeeeeeeseeesieeeeeeeeene 3 ABB e 13 Parker Hannifin Connectors === 57
Germanischer LIoyd «wweeeeeseereereeeees 4 MARINE TECH KOREA 2012 --eeeeeeee: 14 Alfalaval Korga:: e 61
TMC ................................................... 5 H|GEN MOtOr ....................................... 15 TANKTECH .......................................... 64
Sungdong Shipbuilding & Marine SPX Flow Technology Korea -« 17 DAE AH Co,Ltd. «oereemeemeeemeeeeeees 65
Engineering oo 6 HANIL=FUJI KOREA:-eeseeseesseeeseeeeees 19 EUNHA MACHINERY INDUSTRIAL - 69
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WHERE IDEAS MEET INDUSTRY

We don’t follow the pack, we lead it.

At SPX, we believe you deserve the latest process technologies and equipment, not mere imitations. Combining an aggressive
product development program with state-of-the-art manufacturing practices, SPX sets the standard year after year.
You know the brands. You know the quality. You know the importance of improving your process.
Choose the industry leader — the brands you know and trust — for all your processing needs.

>Bran+Luebbe >APV

SPX Korea Co., Ltd. Headquarters TEL.(051)-728-5360 / Seoul Office TEL.(02)6297-4000 www.spx.com



Korship helps not only to share informations and technologies of shipbuilding & offshore industry
between users and potential suppliers but also introduce subscribers up-to-date shipbuilding &
offshore related technologies and informations to become a shipbuilding & offshore industry technical
journal.

Korship puts advertising domestic companies in touch with abroad buyers and tries to contribute
development and growth of domestic shipbuilding & offshore industries by introducing world’s new
technologies, news, companies and products to superintendents, engineers, Korea branch of abroad
companies, domestic shipbuilding & offshore companies and all related companies.

Technology

World" s up-to-date indispensible informations of shipbuilding & offshore companies, products and system
technology described to help people who engage in the industry.

Special Focus

Provide articles deeply focusing on latest shipbuilding & offshore industry technologies, logistics and port etc.

Company & Comments

Introduce latest tendency and related news of industry through company interview.

New shipbuilding & offshore industry products overview

Business News

Issues and news articles from global shipbuilding & offshore companies and organizations

Research

0, 0, 0,
etc 5% Seoul 8% etc 5% institute 5% etc 2%
Kyunggi, Researd) Sales
Incheon 8% institute 10% 18% Shipbuildind Shipbuilding
materials 28% & offshore
company 47%
Overseas buyer
and branches -
ineerin
Oversea 1% 193/0 8
23%
Gyeongsang-Do Purchasing i
45% . 15% Equipment
Istrict Process 15% company 11%

o Logistics 7%

Kot Stip




Keep Sailing

We provide all you need for non-stop sailing -

Rotterdam

FUJI Group Network Offices=

London —
Busan Tokyo e

Shanghai Yokohama
Hong Kong - obe
Dubai Singapore

Manila

Sto

AU esedlet, LI

Tel © +82-51-712-8300, Fax : +82-51-631-7735
Web : www.hanil-fuji.com
E-mail : shipstore @hanilss.com, spare@ hanilss.com




BUSINESS

NEWS

SSME delivered its 20th vessel of this year

Sungdong Shipbuilding & Marine
Engineering (SSME) held a naming and han-
dover ceremony for ‘CAPE KENNEDY’, a
Kamsaramax class bulk carrier at its
Tongyeong shipyard in South Gyeongsang
Province on 12 June.

CAPE KENNEDY, the 20th vessel delivered
by SSME this year, was ordered by the
Greece-based Cape Shipping in 2011. This
vessel is 229m long, 32.3m wide, and 20.2m
high with a carying capacity of 82,000 tons
and can sall at an average speed of 14.5 knots.
This ceremony was attended by Ha Seong-
yong, CEO of SSME, Byeon Moon-seong,

President of SSME in
charge of sales, Genie
Adrianopoulos, Chairman
of Cape Shipping, Efi
Nihoritou, President of
Cape Shipping, and others.
Kamsarmax refers to a
new type of vessels larger
than Panamax(76,000
DWT) and smaller than
Post-Panamax (92,000 B
DWT), which are suited
for berthing at the Port of
Kamsar, Guinea in Africa.

JSZMNY Sl 20HmY Mut ol

NSEMA0| ZARIAS B3 M Ho|Z 7
HICI(CAPE KENNEDY) 59| BEEAID} Ol M
AlS K|t 12 2 SFEMAN 713

NSZMY0| 2ol S0 202 Ql=ck= M
glol 7o|Z AHYCSE X 2011 T22]A0] 7
0|ZA[Z(Cape Shipping A7t 2355l AREQS
O, 200] 229m, Z 32.3m, =0| 202mz 82,000
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PRE-NAMING DINNER PARTY FOR 82,000 DWT BUI K CARRIER

CAPESHIPPING S.A
MV CAPE KENNEDY [
- - ) SUNGDONG

Efi Nihoritou, President of Cape Shipping, Genie Adrianopoulos,
Chairman of Cape Shipping Ha Seong-yong, CEO of SSME, his wife
Park Soon-ae, N.LE CHERIF, the Godmother of CAPE KENNEDY, her
husband R.CLERISSI, President of SSME in charge of sales (from the

second left in the front row) are posing for photo in a festival on the eve
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of the naming ceremony.

ZAIZ A (Kamsarmax)ys LEFRO1 T fatA
(Panamax, 76,000 DWT)g ECt= 3101 IAE
IHfatA(Post-Panamax, 92000 DWT)a ECt
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MLTM takes the lead in establishing international standards for green ship

Ministry of Land, Transport and Maritime
Affairs (MLTM) announced that it would
embark on ful-fledged development of test
and performance evaluation standards for
green ship technology in order to cope with
the regulations on greenhouse gas (GHG)
emissions which are enforced worldwide to
reduce the global warming.

IMO (International Maritime Organization)
adopted the Amendments to International
Convention for the Prevention of Marine
Pollution (International Convention for the
Prevention of Pollution from Ships) during the
62nd Marine Environment Protection
Committee held in UK. in July 2011. This
Convention, scheduled to come into force
from January 1, 2013, requires the ships

20 Kot Ship

operational worldwide to meet the Energy
Efficiency Design Index (EEDI) and drastically
reduce COz emissions.

MLTM said that it was proceeding with the
research to establish the ‘Green ship technok
ogy test and performance evaluation stan-
dards development system (Green ship TCS
system)” under the supervision of the Korean
Register of Shipping (KR) in an endeavor to
cope with the GHG Convention and take the
lead in setting the interational standards for
green ship.

For that, MLTM installed the energy measure-
ment and monitoring system, which would
enable perfect understanding of ship energy
flow, in 2 large containerships of Hanjin
Shipping and Hyundai Merchant Marine and

has collected and analyzed the data since
April this year. Additionally, MLTM is moving
ahead with the research to identify the green
ship technology applicable to ships based
on comprehensive review of the maturity of
green ship technology, GHG reduction effect,
and requirements of maritime industry,
besides the analysis of ship energy. To
ensure the success of the research project,
MLTM is currently building the ‘Green Ship
Equipment Test & Certification Center’ dedi-
cated to the evaluation and certification of
green ship technology in Gunsan City, North
Jeolla Province.

An cfficial from MLTM said, “We are consid-
ering the measures to constantly research
the green ship technology even after



September 2016 when the “Green ship TCS
system project’ is completed, and exert our

best efforts to help establish a leading posk-
tion of Korea in the green ship technology in

the period ahead.”
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DSME held a naming ceremony for a luxury ferry,

brightening the prospects of entering the cruise

ship market

DSME (Daewoo Shipbuilding & Marine
Engineering) held a naming ceremony for
Night Car Ferry, the world's largest ferry, at its
Okpo shipyard on May 29.

DSME won an order worth approximately
USD 300 million from the Tunisia’s state-run
shipping company Compagnie Tunisienne de
navigation (COTUNAV) in 2010 for the con-
struction of this ferry. Measuring 210m in
length and 30m in width, Night Car Ferry is the
largest among the currently operational ferries
worldwide. Night Car Ferry has 814 cabins
and a capacity of 3,200 passengers, 285
crews and 1,060 cars and can sail at a mexi-
mum speed of 27.5 knots(@bout 51TKm/h). In

addition, Night Car Ferry
has the passenger ameni-
ty space, occupying
approximately 11,000,
on 3floors.

Particularly, Night Car
Feny is fitted with naviga-
tion-related major equipments in pairs such as
main engine, power generator, etc., to protect
the passengers and ships in case of emer-
gency, including the inundation or fire, etc., in
compliance with the Safe Return to Port
(SRTP) rules for the first time for a passenger
ship worldwide, and therefore, other equip-
ments can be used if any problem arises dur-

SU7E KEHoR RXGH= YIS mefsin
olon o= Q2L IR 7lag ZHEC

‘Night Car Ferry’, the world’s largest luxury ferry

ing the navigation.

An official from DSME said, “DSME won the
bid for this luxury ferry, beating the competition
from prominent liner shipyards worldwide, in
recognition of its excellence in passenger ship
construction technology and interior expertise,
and has bright prospects of making inroads
into the cruise ship market.”
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Intergraph® Releases Smart 3D 2011 R1 for Enhanced Quality and Productivity

Intergraph”® has released upgrades for its mar-
ket-leading, next-generation plant, offshore
and material handling design solutions,
SmartPlant® 3D, SmartMarine® 3D and
SmartPlant 3D Materials Handling Edition, col-
lectively known as Smart 3D. All three Smart
3D 2011 R1 solutions are available to cus-
tomers in the process, power, offshore and
marine industries. Current users report that
Smart 3D solutions deliver significantly higher
productivity than other solution.

Smart 3D 2011 R1 customers now have addi-
tional licensing flexibility to combine any of the
three applications - SmartPlant 3D, SmartMarine
3D and SmartPlant 3D Materials Handling
Edition - with any other Smart 3D license. The
advantages of Smart 3D licensing flexibility
include reduced administrative costs; addi-
tional features available to the plant market
from running the marine product; built-up
members; and construction management. By
upgrading to the latest release, users will now
be able to have access to all functionalities of
Intergraph’s integrated Smart 3D solutions.
Smart 3D extended its 3D modeling capabili-

ties to address the needs of the offshore design
and fabrication industry. Specialized Advanced
Plate Systems (APS) quickly and efficiently model
complex nodal connections for offshore topsides
structure composed of ring plates, continuity
plates, base plates, transttion plates, cap plates,
and more. Complex member end-cuits for weld-
ed connections can be applied to the various
configurations typical in offshore projects from
front-end engineering design through steel cut-
ting.

The unprecedented integration between
Smart 3D and SmartPlant P&ID is another
greatly enhanced feature in the new version,
promoting improved quality and higher produc-
fivity. The upgraded automatic correlation func-
tionality finds and makes items the same
between SmartPlant P&ID and Smart 3D,
including topological checks on pipelines, thus
saving users valuable time on projects. Also,
any minor inconsistencies to include topological
inconsistencies like vents and drains that are
modeled in Smart 3D, but not in SmartPlant
P&ID can be easiy approved with the “approve
inconsistencies” feature.

Siemens, New Seoul Office Opening Ceremony

Siemens Ltd. Seoul held the New Office
Opening Ceremony on June 20 at the new
office, Poongsan Building. As the first session,
the ribbon cutting ceremony and office tour
was held on 10th floor with participation of Michael
Suess, Member of the Managing Board of
Siemens AG, JongKap Kim, Chaimnan & CEO of
Siemens Ltd. Seoul, ChewKong Lum, Senior

Executive Vice President & CFO, and all Sector
heads.

After that, the opening ceremony was held at
the conference room on the B1 floor with par-
ticipation of top 200 Siemens employees.
During the ceremony, a welcome speech by
JongKap Kim Chairman & CEO and congrat-
ulatory speech by Michael Suess was held.

Smart 3D 2011 R1 further enhances
Intergraph’s ground-breaking 3D interoperabi-
ity. Datasets generated from multiple sites can
be checked for interferences against one
another in a single Smart 3D project. Smart 3D
also now offers the ability to create and save
intelligent connections to referenced datasets.
Gerhard Sallinger, Intergraph Process, Power
& Marine president, said, “Intergraph'’s inte-
grated Smart 3D solutions are being used by
an ever-increasing number of companies
worldwide to boost productivity, accelerate
projects and gain a competitive edge.”
SmartPlant 3D is the world's first and only
next-generation 3D plant design solution,
employing a breakthrough engineering
approach that is focused on rules, relation-
ships and autormation. It is the most advanced
and productive 3D plant design solution that
effectively enables optimized design, increas-
ing safety, quality, and productivity, while
shortening project schedules. Companies
using SmartPlant 3D typically report a 30 per-
cent improvement in overall engineering
design productivity.

Furthermore, the new office flm was played
and the cake cutting session by Michael
Suess, JongKap Kim and ChewKong Lum
took place to celebrate the opening of the new
office while wishing sustainable success for
Siemens in Korea.
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Alfa Laval wins order to supply equipment for the world’s first FLNG facility

Alfa Laval has won an order from a Technip
Samsung Consortium (TSC) to supply Alfa
Laval equipment to Shell's Prelude FLNG
(Floating Liquefied Natural Gas) facility on June
1, 2012. Alfa Laval is unable to disclose the
exact value of the order due to a confidentiality
agreement.

FLNG opens up new business opportunities
for countries looking to develop their gas

resources, bringing more natural gas to the
market and Shell is the first to go ahead with
an FLNG project, Prelude FLNG.

The Alfa Laval equipment consists of desalina-
tion units, heat exchangers and filters. The
desalination units will convert sea water into
fresh water to be used for steam generation,
process water and potable water. The heat
exchangers will use seawater in the vital cool-

ing applications in the gas liquefaction pro-
cess.

“We are very proud to be part of this technolo-
gy breakthrough in the energy field”, says Lars
Renstrom, President and CEO of the Alfa
Laval Group. “This order confirms our strong
position as a reliable partner to the major play-
ersinthe ol and gas industry.”
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KR was accredited as the verification body of CSP

Korean Register of Shipping (KR) announced
that it was accredited as a verification body of
CSP (Clean Shipping Project) for Clean
Shipping Index (CSI) on June 3.

To be accredited as the CSP verification bodl,
an organization is required to meet the qualifi-
cation requirements in accordance with the
international standards (ISO/IEC Guide 65)
setting out the criteria for the bodies which
operate the certifications of products, services,
and processes, as well as have regular mem-
bership of International Association of
Classification Societies (IACS).

Kim Mahn-eung, Senior Vice President of KR's
New Growth Industry Division, said, “Accredit-
ed as a CSP verification body, Korean
Register of Shipping can offer whole range of

senvices related to the greenhouse gas (GHG)
verification which is conducted voluntarily in
the marine transportation sector, such as
GHG inventory verification for shipping com-
panies/ships, CCWG (Clean Cargo Working
Group) verification, CSP verification, etc., for
the first time in Asia as a classification society,
thus contributing to the reduction of GHG
emissions from shipping.”

CSP is a regional project that gives the Clean
Shipping Index (CSI) rating to forwarders
based on the emissions of CO2, NOx, SOx
from ships, various chemical material man-
agement system and performance, and has
attracted the involvement of 32 companies,
including ABB. Recently, shipping companies
that want to transport the cargo of forwarder
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involved in CSP project are required to con-
duct verification of at least 2 ships and compa-
nies.

KR's New Growth Industry Division, which
conducts the verification of GHG inventory,
CCWG and CSP verifications in marine trans-
portation sector, is currently proceeding with
research to expand its capabilities as an
international certification body for wind power
system in collaboration with internationally
prominent organizations, such as the National
Renewable Energy Laboratory (NREL) of U.S,,
Energy research Center of the Netherlands
(ECN), etc., and offer technical services of
global standard in offshore energy and off-
shore plant sectors.
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Lloyd's Register launches groundbreaking rules for FLNG facili-
ties at 2012 World Gas Conference

Loyd's Register uses its technical knowledge
and experience to publish the world’'s most
comprehensive rules to guide the design,
construction and operation of floating liquefied
natural gas (FLNG) facilities - the biggest,
most complex floating structures ever seen -
meaning natural gas will now be safer, cheap-
er and have a lower environmental footprint on
6 June 2012 in the World Gas Conference,
Malaysia.

Loyd's Register's unprecedented 50-year off-
shore experience, including its technical
knowledge of LNG containment and liquefac-
tion technology, FPSO development and pro-
cess engineering systems, has allowed this
250-0ld classification society to publish the first
set of rules to comprehensively look at all
areas of FLNG facilities.

“Natural gas is a key ‘fuel for the future” and its
safe and economic production will become
increasingly more important,” says John
Rowley, President, Lloyd's Register Asia. “The

FLNG facilities we have worked on to form
these rules will be the biggest floating struc-
tures ever seen and in the coming decades,
they will allow us to unlock the world's strand-
ed offshore natural gas reserves. They are
essential to the world's future energy mix and
Lloyd's Register's experience and knowledge
is integral to their safe, sustainable and eco-
nomic operation.”

According to the International Energy
Authority, the world's primary energy demand
will increase by 37% between 2008 and 2035
with the natural gas share overtaking coal
before 2035 and starting to reach parity with ol
soon after 2040. Gas reserves currently
remain abundant yet they are technologically
complex to both extract and transport.
Liquefied natural gas takes up about 1/600th
the volume of natural gas yet until now, formal
FLNG design codes have remained underde-
veloped and this has presented challenges to
develop production engineering systems.

AVEVA celebrates its first 45 years

AVEVA announced it is celebratingits
45thanniversary on 13 . Since its inception as
a research project at the University of
Cambridge in 1967, AVEVA has seen extraor-
dinary growth, becoming one of the
Cambridge technology success stories
together with ARM, Autonomy and others.

24 Kot Ship

“Our visionary technology and global busi-
ness operations have certainlybeen key fac-
tors, but the real foundation of our success lies
in the long-term relationships we have estab-
lished with EPCs, Owner Operators and
Shipbuilders”, said Richard Longdon, CEO,
AVEVA. “We have always operated, not only

SRUTHAAY TS [EORA| S Y
9

John Rowley, President, Lloyd’s Register Asia

“Ultimately, the Lioyd's Register FLNG Rules
provide a robust and efficient framework in
which all other specialist codes and standards
can be used. This will be hugely beneficial, for
the energy industry and for our wider societies
inthe future,” concludes John Rowley.

as a vendor of technology, but as an active
member of the industries we serve.In our first
45 years, we have evolved with our customers
and their markets, delivering software solution-
sthat fundamentally reshape the quality and
competitiveness of their businesses.”

“It' sgreat to look back and see how far AVEVA



has come from our early CADCentre days
and the contribution we've made to the pro-
cess plant, power and marine software indus-
try”, added Dave Wheeldon, CTO, AVEVA.”
We have introducedmany innovations that
have changed the way that our customers
work, improving project efficiency and the

quality of their deliverables. From the start we
have always worked closely with customers
and listened to their needs. We've createdan
evolving and unmatched suite ofproducts and
senvicesthat customers rely on to create and
operate the world's most complex engineer-
ing assets.”

Richard Longdon added further, “The fact
AVEVA is a software company with 45 years of
successful history speaks for itself. We are
stronger than ever - stil growing, innovating and
capturing market share. There are many good
reasons to be excited about the future of AVEVA
and we are looking forward to our next 45 years!”
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Vacon Korea’s Cranes and Hoists Roadshow gained lots of attention

Vacon Korea arranged 4 seminars in several
Korean heavy industry locations where the
demand for cranes and hoists is higher on
May. Cranes and hoists is one of Vacon
Korea's key-focus industrial segments in port-
folio.

A total of 65 key customers from Seoul and
Busan areas participated in the seminars.
Among the participants were companies such
as Posco, a multinational steel-making com-
pany and Hyundai Heavy Industries’ distribu-
tors. Their feedback was very positive and
they are willing to give us new opportunities for
growth in the market.

Typically, cranes availability is very important
for the heavy industry sector since they play an
important role in the building or heavy industry
processes. The high quality performance is
particularly important in the sector, where any
downtime would mean big losses. Therefore
plant owners and crane makers are highly

focusing also on finding
the best AC drives sup-
pliers for their projects.
One of the seminar
speakers was Antti
Kellomaki, Technical
Account  Manager,
Corporate Accounts
from Vacon Finland
who has extended
experiences of cranes
while working earlier in
Konecranes. Besides
Antti and the Korean team, also Liping Zhang,
Supervisor, AMS from Vacon China represent-
ed 3,000 tons of ZPMC Offshore Crane pro-
ject (Controlling a crane on Chinese offshore
pipe-laying vessel) in the events.

After the roadshow, Jussi-Pekka Sampola,
Managing Director of Vacon Korea highlight-
ed, “I want to thank guest speakers and the

whole Vacon Korea team for the excellent
cooperation during the week. We received
good feedback from customers and this will
give us a good start to work on this segment.
Also, our quote pipeline for cranes drives has
been growing promisingly during the recent
months, thus I'm expecting some break-
through orders on this segment in future.”
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Not everybody can protect
your business against CORROSION

INn sea environments...
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Humidity is a key driver in corrosion processes.

Munters, the world leader in energy efficient air treatment, has years of experience in offering

the best protection against corrosion, also in open sea environments.

By reducing the humidity in the air, corrosion and other threats are slowed down and even stopped.
Our customers? Worldwide shipyards, key wind turbine manufacturers, energy companies, defence
organizations, etc.

M/MG Series BX Series ML Serles MX Series MB/MBX Series

Feel free to contact us and we will offer you the advice you need for your climate conditions.

With over 300,000 installations worldwide, Munters is your sustainable global partner!!

Munters Korea
Tel: +82-(0)2-761-8701 Fax: +82-(0)2-761-8777

E-mail: munters@munters.co.kr
www.munters.co.kr
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a Nexans company

QUALIFIED FOR EXTREMELY '\
LOW TEMPERATURES

WE CREATED ICEFLEX® THE FIRST MARINE
ENERGY CABLE TO RESIST ULTRA-COLD
ARCTIC TEMPERATURES

credits: © Mastertile - © Corbis - SAATCHI & SAATCHI

I Ne Xans

At the core of performance
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For safe and secure arctic development, you need high performance cables. Nexans developed ICEFLEX®, the first marine energy cable
qualified for extremely low temperatures. Even at -50°C, it remains highly flexible, resistant, while ensuring advanced fire performance.

It was designed for all shipboard and offshore/onshore applications, making it easier to safely develop new oil and gas fields, shipping
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| ’:l?h valve—added thpboaral
and offshore cable markets
¢oars to new hcigh‘l@

- High growth potential of offshore wind power and subsea sectors!

Shipbuilding industry worldwide is facing difficulties as the placement of new orders for commercial
vessels and ship declined nearly 40% compared to the previous year. About 100 small and medium-
sized Chinese shipyards have already begun the process for restructuring and adjusted the prices of
newbuilds downward by almost 20% despite the potential risk of business shutdown. Shipyards are
engaged in fierce competition to win orders in the market for ordinary vessels.

Major cable manufacturers, such as JS Cable, Kukdong Electric Wire (a Nexans company), TMC etc.,
which supply the cables for shipbuilding and off-

shore applications, are accelerating their drive to

tap into new markets as part of effort to spur growth

amid the sluggish shipbuilding market. These cable

manufacturers are actively targeting the offshore

plant sector, in which domestic shipbuilding heavy- Medium-voltage Low-voltage FLEXISHIP®
weights have technological competitiveness, to pull R e s
themselves out of current difficulties, while seeking

to expand into new sectors such as offshore, wind

power, deepwater and subsea sectors.

Offshore cable growth 30~50%

Prominent energy developers worldwide are rushing to place
new orders for various facilities, such as FPSO, FSRU, drill-
ship, etc., used in the offshore energy exploitation projects.
As the focus is shifting from oil to LNG and from onshore to
offshore, many countries that have large reserves of energy
resources, such as Malaysia, Vietham, Brazil, Australia,
Russia, etc., are moving fast.

According to the related industry, ultra large offshore facility
projects will be announced from the second half of this year
to early part of next year. Domestic shipyards have actively

Shipboard LAN Coaxial cables Fieldbus cables Instrume

cables communic:
control
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Figure 1. Trends of growth in shipbuilding, offshore, and
offshore wind power sectors

participated in all projects and consortiums worldwide to win
the contracts, and have already swept orders for 70% of all
quantities booked worldwide in the first half of this year in the
offshore plant sector.

@

Variable
Frequency Drive
(VFD) cables

ICEFLEX®
cables for
FPSOs

Hybrid ship-to-shore
cables

.

INFIT®-based
fire-resistant
cables

Shipboard
fiber optic

LIST fire-
detection cables

cables

On the back of the strong performance of the offshore plant
market, the manufacturers of shipboard and offshore cables,
such as JS Cable, Kukdong Electric Wire, TMC, etc., are
expected to experience a 30 to 50% or higher growth in the
offshore sector compared to the previous year.

Robust growth in offshore wind power and
deepwater sectors

According to the data analyzed by TMC, the market for the
cables applicable in the shipbuilding, marine, offshore and
offshore wind power sectors will be worth KRW 6.8 trillion by
2021, growing at an annual average rate of 12% from KRW
2.37 trillion in 2012. Particularly, the market for offshore wind
power is expected to see robust growth. Countries, including
the U.K., Denmark, Germany, etc., are proceeding with large
scale offshore wind farm projects.

The industry speculates that the marketability of offshore wind
power will be well recognized when the price of offshore wind
power falls to ERU 1,500 per KW from current EUR 3,000 per
kW as a result of technological advancement and trends
toward large wind turbines. Currently, the installed offshore
wind energy capacity worldwide approaches approximately
4GW and is expected to reach 10GW by 2014. According to
Carbon Trust of the UK, the installed offshore wind energy
capacity worldwide will reach 1,150GW by 2050 and the
annual market size is projected to be worth about EUR 170
billion.

The deepwater sector is expected to come under limelight
within several years in the period ahead. In fact, not much
attention has been paid to the deepwater resources exploita-
tions for reason of technological hurdles and economic feasi-
bility. However, the deepwater sector undoubtedly has unlim-
ited potential for growth. Cable manufacturers are actively
seeking to enter the deepwater resources exploitation sector
while mapping out mid and long-term R&D plans and form-
ing partnership particularly because the deepwater sector
requires higher stability and more advanced technology com-
pared to the offshore sector. The deepwater sector is expect-
ed to be worth USD 320 billion by 2020, up from USD 145 bil-
lion in 2010.

< Shipboard and offshore cable
product line (Source: Kukdong
Electric Wire)




Feature Story

Taking a leap forward to achieve double-digit
sales growth from offshore cable sector

- Winning larger share in the offshore wind power and subsea sectors

JS Cable, established as Yonhab Cable in 1968, is the
nation’s first manufacturer of shipboard and offshore cables
and special industrial cables. Acquired by LG Cable &
System in December 2004, JS Cable was renamed from
Jinro Industry to its current name in April 2007.

JS Cable made great strides, achieving KRW 461.2 billion in
sales and KRW 19.8 billion in operating income in 2009, com-
pared to 2004 when its sales and operating income were only
KRW 158.7 billion and KRW 4 billion, respectively, and has
cemented its leading position in the ship and offshore sec-
tors.

JS Cable, a leader in shipboard and offshore cable market,
has concentrated its capabilities in the offshore and special
cables, vigorously making inroads into the global market.
This year, JS Cable is expected to register KRW 160 billion in
sales: KRW 75.7 billion from the shipboard cable market and
KRW 84.3 billion from the offshore cable market. Particularly,
JS Cable is focusing on the market for high value-added ves-
sels such as warship, cruise ship, drillship, FPSO (Floating
Production, Storage and Offloading), etc., in the offshore sec-
tor.

Um Ki-jun, Technology Division, Senior Vice President of JS
cable, said, “Major cable manufacturers are shifting their
focus to high value-added market due to low margin, as well
as fierce competition arising from the decline in new orders
for ordinary vessels. High stability and particular characteris-
tics of work environment need to be considered to better tar-
get the market for LNG carriers and offshore plants, and
long-term research is necessary to satisfy the requirements of
ship owners and shipyards.”

Although JS Cable achieved KREW 78.1 billion in 2009 when
the orderbook for product with offshore applications swelled,
the company has seen the sales of its shipboard and off-

30 KorShip

Um Ki-jun, Technology Division, Senior Vice President of JS Cable

shore cables grow at a compound annual growth rate
(CAGR) of only -19.1% over the last 3 years. From this year,
JS Cable plans to move ahead with the strategy to increase
the sales and profitability of the shipboard and offshore
cables. Particularly, JS Cable plans to increase the proportion
of sales from offshore plant sector to 51% by 2012, 63% by
2013, and 70% by 2015.

Meanwhile, JS Cable’s sales of shipboard and offshore
cables rose to KRW 30.5 billion in the first quarter of this year,
an increase by approximately 14% from KRW 26.3 billion
recorded in the same period of previous year. Particularly, its
sales of offshore wires registered a year-on-year increase of
approximately 8%.

Technology and know-how amassed over 4
decades

JS Cable, the nation’s first manufacturer of shipboard and off-
shore cables have amassed technology and know-how for
about 4 decades and can meet all requirements related to



Figure 2. JS Cable headquarters located in Chéoﬁan, Chungnam

the manufacturing of shipboard and offshore cables.

JS cable can manufacture the cables used in all ships includ-
ing submarines and destroyers, and the cables used in off-
shore plants for the oil and gas field exploitations, storage
and transportation of gas, shipboard and offshore cables,
and cables used for emergency power supply, control and
communication. JS Cable can also manufacture the cables
used in offshore structures, such as offshore platform, drill-
ship, FPSO, etc., and drillship operating in oil fields.

Um Ki-jun, Technology Division, Senior Vice President of JS
cable, said, “The requirements for cables have become
much more rigorous than ever as the focus of oil and gas
business is shifting to polar regions or deepwater. JS Cable

1. Tinned copper conductor

2. Mica/ Glass tape

3. EPR insulation

4. Individual screen (with drain wire)

5. Collective screen (with drain wire)

6. Inner covering; HFC

7. Tinned copper braid armor (or Galvanized steel wire braid armor)
8. Sheath (= Outer sheath) ; SHF2, SHF Mud

Figure 3. Halogen Free and MUD Resistant Cable

has acquired the technology
related to the environment and
stability through relentless R&D
since 2006 and has already com-
mercialized the high heat resis-
tance cable (1100°C/1H) and
high chemical resistance cable
(1000°C/3H) that can be used in
polar regions at the temperature
of -50 degrees.

JS Cable makes unceasing
efforts to develop the products
targeted to the high value-added market. According to JS
Cable, the company is making multifaceted efforts for manu-
facturing light weight and compact products, a new trend in
the cable technology, commercializing the engineering plas-
tic materials for cables, fulfilling the needs for high safety (fire
resistance, chemical resistance, non-toxicity), and expanding
the use of eco-friendly (recycle & eco) materials.

Specifically, JS Cable plans to expand its development of
environment-friendly Eco-Green Cable, a product contribut-
ing to green growth, thus increasing the proportion of envi-
ronment-friendly products in its entire cable product lineup to
80% by 2015.

Last year, JS Cable’s new products made debut, such as
‘silicon fireproof cable’ for shipboard and offshore applica-
tions, ‘NEK cable’ that enhanced the freezing-resistance, and
the cable for wind turbine (1000V EWTC-TPV), and others.
The silicon fireproof cable has the fire resistance exceeding
the requirements of international standards, thereby increas-
ing the stability of ship operations. NEK cable that enhanced
the freezing resistance can withstand the temperatures up to
-55°C and therefore can be widely applied to the offshore
drilling, storing, and transporting facilities, etc., used in the
polar regions.

Sales of shipboard and offshore cables to be
doubled by 2015

JS Cable supplied the cables for MODU (Mobile Offshore
Drilling Unit), Offshore & Rig, LNG Carrier, FPSO (14 units)
from 2006 to 2011. The company stood out in the market for
offshore plants, as well as ordinary vessels.
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Power & Control Cable (Armored)
* Cable Designation
-0.6/1kVTICI, 0.6/ 1kVTIOI
* Application
- This cable is designed for power, lighting
& control circuits up to 0.6/1kV.
- Suitable for use in commercial marine
applications
- Maximum conductor temperature : 90°C

Figure 4. Halogen Free Shipboard Cables
(XLPE Insulation / SHF1 Sheath Cables)

Um Ki-jun, Technology Division, Senior Vice President of JS
cable, said, “Since last year, JS Cable has proceeded with
strategic marketing campaigns targeting ship owners and
shipyards as the offshore market expands. Also, JS Cable is
focusing on the deepwater and subsea sectors which have
witnessed fast growth, and already has secured the technol-
ogy for deepwater subsea cables.”

JS Cable has mapped out a mid and long-term plan to dou-
ble the sales from the shipboard and offshore cables by
2015. For that, JS Cable plans to push ahead with the mar-
keting activities targeting major overseas ship owners, includ-
ing the world’s 5 major oil and gas companies, as well as
beef up competitiveness to maximize the profitability.

High Voltage Power Cable
* Halogen Free Flame Retardant Cable
- 3.6/6KV, 6/10kV, 8.7/15kV RFOU
* Halogen Free & Mud Resistant Flame Retardant
Cable
- 3.6/6kV, 6/10kV, 8.7/15kV RFOU/B
* Application
- Fixed installation in both explosion risk and safe
areas
- High voltage power cables for general purposes
- For installations in areas exposed to MUD and
driling/cleaning fluids we recommend RFOU/B

Figure 5. Halogen Free & MUD Resistant Cables for
Marine & Offshore (NEK 606)

Particularly, domestic cable manufacturers have strong com-
petitiveness in all aspects including the quality, price, delivery
management and others. However, they are facing stiff price-
competition from China that has the advantage of cheap
labor, like other industries. Thus, JS Cable is striving to devel-
op new materials and raise productivity in a bid to ratchet up
its product competitiveness.

Um Ki-jun, Technology Division, Senior Vice President of JS
cable, said, “JS Cable has a plan to focus on special industri-
al cables used in nuclear power plants, wind turbines, port
cranes, passenger boats(cruise) and others with an aim to
achieve KRW 250 billion from the market for shipboard and
offshore cables by 2015.”

A leader in the shipboard and offshore cable

markets

Kukdong Electric Wire (a Nexans company), a leader in the
shipboard and offshore cable market, was acquired by
Nexans in 2003. With the acquisition of Kukdong Electric
Wire, Nexans has become the world’s leader in offshore
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cables and has expanded its production base in Asia which
has experienced the fastest growth worldwide.

Meanwhile, Kukdong Electric Wire has gained access to
Nexan’s advanced management technique, global sales net-



work, and cutting-edge technology, which are vital for the
company’s further growth. Particularly, the research center of
Kukdong Electric Wire, which became the 4th NRC (Nexans
Research Center) of the Group in 2010, is focusing on the
research to develop new materials.

Kukdong Electric Wire registered KRW 256 billion in sales last
year (up from KRW 227.8 billion in 2010), and shipboard
cables comprised 71.1% of total sales. Major products of
Kukdong Electric Wire include the shipboard cables (75%),
LAN (16%), and other power cables (9%) used for nuclear
power plants and others.

Lee Sang-dam, Shipboard & Offshore, Senior Executive
Director of Kukdong Electric Wire, said, “The proportion of
shipboard cables in total sales has decrease worldwide,
compared to the previous year, due to the declining orders
for ordinary commer-
cial vessels. By con-
trast, the sales in off-
shore market are
expected to increase.
The outlook of the
market for shipboard
and offshore cables
depends on the price
competitiveness
amid the rising costs
of labor and materi-
als. So, we have
shifted our focus to
the technology-inten-
sive and high value-
added markets, such
as the market for
special cables -

Lee Sang-dam, Shipboard & Offshore,
Senior Executive Director of Kukdong
Electric Wire

PR\

Jincheon factory of Kukdong Electric Wire

which are lightweight, compact, and suited to the cold envi-
ronment and provide high stability - to carve out larger share
of the market.”

Kukdong Electric Wire will make constant effort to maintain its
leading position in the shipboard and offshore cable sectors
and plans to focus on identifying new market and customers
while maintaining current customer base according to its cus-
tomer orientation strategy (service + quality + delivery).
Specifically, Kukdong Electric Wire is strategically targeting
the market for offshore cables that require the state-of-art
technology, rather than the commercial vessel market which
is witnessing fierce price competition.

In addition, Kukdong Electric Wire plans to strengthen its
competitiveness through the complementation of facilities as
the ability to meet delivery schedule in the cable market is
emerging as key issue.

Development of optimal solutions
Kukdong Electric Wire has the top leading position in the field
of the shipboard and offshore cable sectors within the
Nexans Group. ‘ICEFLEX is the flagship product of Kukdong
Electric Wire.
ICEFLEX can maintain the unique performance of cable even
at -500C, and therefore is useful for the offshore oil
N and gas field exploitations in extremely cold
regions and intended for use in ship-
board, offshore and onshore
applications. Cables
made  with

Figure 6.
‘ICEFLEX’, the
state-of-art freezing
resistance shipboard and offshore
cable
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ordinary insulation process are easy to become hardened
and fragile in extremely cold weather and can show problems
in extremely low temperature region such as the Arctic. To
resolve such problems, Kukdong Electric Wire used special
materials that maintain flexible conditions even at low temper-
atures.

Moreover, ‘NEK TS 606', the offshore cable, is useful for LNG
carriers or offshore facilities that develop oil or gas fields in
deepwater or continental shelf, and does not burn or release
smoke or toxic gases in case of fire.

HIS (High-quality IEC base Simplified Standard) Cable is an
upgraded standard product applicable in various ways
according to the requirements of the region or customers. It
is lightweight, has high fire resistance and chemical resis-
tance, and can be used at low temperatures. Beside,
Kukdong Electric Wire has a variety of product lineup, includ-
ing the shipboard optical cable, fiber optic cable and others.
Park Jong-Woon, Product Manager, Senior Executive
Director of Kukdong Electric Wire, carries out the duties to set
essential strategies for ship and offshore sectors in the global
market or determine the needs of the market and connect the
producers and consumers.

He said, “The key drivers for Kukdong Electric Wire’s leading
position in the ship and offshore sectors are the experience
and technology that it has amassed over many years of work

Th sﬂgvm:
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Park Jong-Woon, Product Manager, Senior Executive Director, Kukdong
Electric Wire

in related fields. Kukdong Electric Wire has met the require-
ments of market and customers in a timely manner and at the
right place, such as the requirements for flame retardancy,
cold resistance (cold bending & cold impact), and oil resis-
tance and others. ‘ICEFLEX cable’ for extremely low tempera-
tures which recently made debut, NEK TS 606, HIS cables for
offshore applications, shipboard optical cables, ‘QPL’, the
special cable for military applications, etc., are the innovative
products which we are proud of.”

1. Conductor : stranded tinned annealed copper as per IEC 60228, Class 2
2. Fire proof layer (for fire resistant cable) : Mica glass tape overlap
3. Insulation : Halogen-free ethylene propylene as per IEC 60092-351, HF-EPR

4. Individual screen (option) : Cu/PS mylar tape with drain wire

5. Collective screen (option) : Cu/PS mylar tape with drain wire

6. Inner covering (for armored cable) : Halogen free thermosetting compound

7. Armour (for armored cable) : Metal wire braid as per IEC 60092-350

8. Outer sheath : Halogen free thermosetting compound as per IEC 60092-59 SHF2 or SHF Mud

%. Certificates Approved : DNV

Figure 7. NEK TS 606:2009 - cable for offshore application
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Targeting KRW 500 billion

in sales by 2015

- A global leader in shipboard and

offshore cables

TMC has established a leading position in the shipboard and
offshore cable sector since 2008 through constant R&D and
drastic investment. In addition, TMC has achieved an annual
growth rate of 15.5 % over the last 5 years in the market for
shipboard and offshore cables. Currently, TMC is diversifying
it business portfolio, pushing ahead with the efforts to localize
shipboard optical cables, acquire certifications from classifi-
cation societies and certifications of industrial standards,
expand the production line, etc., as part of effort to evolve into
a global company. The business area of TMC is largely divid-
ed into 4 sectors: Offshore Cable, Oil & Rig Cable, Special
Cable (Rubber cable, Nuclear power plant cable, Halogen
free & fire resistant cable), and Optical Fiber cable.

Ahn Gong-hoon, Managing Director, Sales Division of TMC,
said, “The shipboard and offshore cables comprised approx-
imately 90% of about KRW 250 billion that TMC registered in
sales last year. TMC has already surpassed competitors in
this sector and set the target of KRW 350 billion in sales this
year which will be met without problem if the current perfor-
mance is sustained.”

TMC has been highly recognized by ship owners and ship-
yards for its high productivity and reliability and is currently

The TMC's first manufacturing plant

[ &
I #

Ahn Gong-hoon, Managing Director, Sales Division of TMC

supplying products to major domestic shipyards. In the incip-
ient stage of business, TMC launched aggressive marketing
campaigns targeting the ship owners and shipyards in an
attempt to increase its brand awareness. Particularly, TMC
pressed ahead with technical sales strategy targeting the
shipyards and attained the fast growth in short period of time.
The key driver of TMC's growth is the quality, timely delivery,
and cost competitiveness. Specifically, TMC has the world-
class productivity. Currently, TMC’s second manufacturing
plant occupying approximately 13,000m*(4000 pyong), locat-
ed adjacently to its first manufacturing plant, has already
started operations. TMC's second manufacturing plant is
equipped with the manufacturing and inspection facilities for
new products, special cables, optical & electrical composi-
tion cables which the company is intensively focusing on, as
well as the expanded facilities for shipboard cable produc-
tion. TMC's productivity is reported to have increased by over
1.5 times compared to 3 years ago.

Ahn Gong-hoon, Managing Director, Sales Division of TMC,
said, “TMC has been treading the fast growth path, com-

Kot shir 35



Feature Story

CAGR 15.5 %

2007 2008 2009 2010 2011

Figure 8. Changes in TMC's sales
over the last 5 years

pared to competitors, because it predicted the market trends
fast. Offshore cables require more rigorous specifications,
compared to the cables used in existing ships, and particu-
larly, require high stability, such as excellent cold resistance,
chemical resistance, fire resistance and others. For that, TMC
has pushed ahead with R&D and investment in facilities, and
therefore established an undisputed leading position in the
market for offshore cables.”

Growth in new orders from abroad

TMC expanded and developed its technological capability in
the market for the cables used in shipbuilding and developed
the unarmored paint resistant cable as part of effort to
achieve the world’s top leading position in related sector by
2021. (Most shipboard cables have the steel armored layers
to protect the cables form external physical impact.) The mar-
ket for offshore cables requires high oil resistance, environ-
mental resistance, and cold resistance technologies as the oil
and gas field drilling operations expand to the polar regions.
Thus, TMC is expanding its boundaries through constant
R&D and innovation.

Major products of TMC include the cable (S-ROUTE) for
commercial vessels, offshore cable (O-ROUTE, P-ROUTE),
cables for passenger ship (E-ROUTE), HIS cable developed
jointly with Hyundai Heavy Industries, FINE-ROUTE devel-
oped jointly with STX Offshore & Shipbuilding, and optical
cable for shipboard and offshore applications which was
localized for the first time nationwide.

Particularly, TMC unveiled the composition cable for motor
heater and the cable for ballast pump, which were jointly
developed with Daewoo Shipbuilding & Marine Engineering.
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0.6/1kv. BFOU

1. 2.3.4.5.

1. Voltage 2. Fire resisting layer + insulation (EPR)
3. Inner covering (HFC) 4. Armor (Copper)
5. Sheath (SHF2 or SHF mud)

Figure 9. Halogen free & Mud resistant
Offshore cable (O-ROUTE)

These cables received the certifications from various classifi-
cation societies and completed patent registrations, which
proves TMC’s excellence in technology for shipboard
cables.

Ahn Gong-hoon, Managing Director, Sales Division of TMC,
said, “Ship owners and shipyards demand very strict specifi-
cations for the cables, particularly the cables used in ultra
large offshore plants such as FPSO, drillship, etc., in the
same way with high value-added vessels such as LNG carri-
ers. That is why we expanded our second manufacturing
plant and R&D center recently. Our R&D center is currently
staffed with 30 researchers, and the research workforce will
increase to 50. Furthermore, we plan to gradually raise the
proportion of R&D budget to 4% of total sales.”

Meanwhile, TMC expects that the water resistance would
increase from 300kgf/cm’ to 400kgf/cm?’ as the current water
depth limits of drilling will expand from 3,000m to 4,000m
amid the heightened interest in deepwater resources
exploitation.

TMC is moving ahead with "Challenge 511", a mid and long-
term vision to take a leap forward, using the achievements so
far as the stepping stone for more success. To evolve into the
world’s best energy and information transmission product
manufacturer, TMC has set the target of KRW 500 billion in
sales and plans to turn itself into the undisputed global leader
in the industry and the best company assuring the greatest
satisfaction of customers with quality by 2015. For that, TMC
is pushing forward with its strategy to increase its share in
overseas market, identify new growth engine, and take its
business management infrastructure to the next advanced

level.\{s
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... day after day, in every single activity, through each one of its professionals,
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and to protect the environment for future generations.
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We have a passion - we make AC drives, and AC drives only. They serve your needs from 0.25 kW
to 5000 kW all voltage ranges from 220 V to 690V, both air-cooled and liquid-cooled.

Vacon drives optimize your main propulsion to save more fuel, make your winch system more
compact and silent, and make your seawater pumps follow the real cooling need. Moreover, not
forgetting the comfort in ventilation, which is achieved with our drives. www.vacon.com

Vacon Korea Ltd.

2FL, Hyundai-Ansung Tower, 737-28 Hannam-Dong,
Yongsan-Gu, Seoul 140-893, Korea

Tel. +82(0)2 790 3352/3 » Fax. +82(0)2 790 3363

Vacon Korea Busan Office

#2403 Centum Leaders Mark,1514 Woo-Dong,
Haeundae-Gu, Busan 612-020, Korea

Tel. +82(0)51 784 6668 » Fax +82(0)51 745 8363
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Special Focus

Prognosis: Ship Energy Efficiency
Management Plan (SEEMP) 2013

My objective in this article is to remind our friends, the highest achievement in Energy Efficiency will
start at revisiting the fundamental knowledge of the Energy and skills in Energy Management. History
tells us; never to forget the beginnings (the fundamentals) during the evolving environment (not me but,
some call it the bad times)! We must simply be more humble, go back to the drawing table, look at the
fundamentals and sustain the investment in people as | believe the key ingredient in wining (or to sur-
vive) is creativities and efficiency. It will only come from knowledge and skills enhancement of the
human resources as it is the only unknown productivity in the players (Business Enterprise).

Shipping and shipbuilding can’t be faded as the world will get even closer. The evolving environment
and the paradigm shaft will instigate the lead position of the players. The pies likely are divided

amongst the leaders and those who survived.
Kil-su Yun Manager / Coordinator

GL Academy

Growing challenges in business environment is, the climate
change, rising fuel prices and stricter legislation make energy
efficient operation a key topic as well as the most important
issue for ship operators now.

The MARPOL legislation, mandatory SEEMP by Jan. 2013,
focuses on energy efficiency. Yes, The IMO regulations
MEPC.1/Circular 683 must be implemented throughout your
fleet by 2013.

To be able to find the best ship- and company specific mea-
sures to reduce energy consumption (and therefore fuel cost)
onboard, the Ship Energy Efficiency Management Plan
(SEEMP) fosters structured and codified management pro-
cesses with the aim of increasing a vessel's energy efficien-
cy.

The Technical Directors, Superintendents, Fleet Managers,
Chief Operating Officers, Chief Engineers, Masters and
Nautical Officers are some of the potentials can be designat-
ed for a project team to build, apply & implement the SEEMP
to address the operational demands in challenging business
environment.

To draw-up, apply and implement the SEEMP requires, the
team make up of operations personnel and the Energy
Management Expert in the team will be a key to the project
SEEMP. Other instrument in drawing up a SEEMP will be to
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reference IMO MARPOL Legislation and to ISO 50001.

The knowledge of Energy Management team and their exper-
tise should include Fundamentals of Energy (definition, units,
rules and calculation of energy), Electricity, Thermal energy,
Chemical energy, Current Climate Changes, Cost aspects of
energy, Management responsibilities, Energy policy, Energy
planning (Legal and other requirements, Energy review,
Energy baseline, Energy performance indicators, Objectives,
targets and action plan, Evaluation of potentials etc) and
Implementation of the Energy Management System
(Competence, training and awareness, Documentation,

Planning Output
- Baseline

- Targets
-EnPI(s)

- Action Plans

- Objectives

Energy Planning

- Legal Requirements

- Energy use and other variables

- Significant energy use and personal
- Opportunities for improvement

Operations
Monitoring and Improvement - Training
- Energy Controlling - Operational Control
- Internal Audits - Communication

- Management Review - Engage Stakeholders
- Procurement Design

Figure 1. Operational energy management process



Operational control, Communication, Procurement etc).
Additionally for continual improvement, checking perfor-
mance, Management review

Get your Energy Management System certified by an external
certifier as it can improve your company image, increase the
relevance of your Energy Management System, save money
(EEG apportionment, energy taxes). Select your certification
company carefully.

* Initial certification: Energy Management System should run

at least three month to deliver all relevant data.
* Re-certification: Do it in time before your certificate expires.

The initiative will be to gain knowledge, a good background
of the requirements of a SEEMP as recommended by IMO,
the knowledge for implementation of corresponding mea-
sures, within the framework of a SEEMP.

The facts are that energy efficiency and environmental perfor-
mance are getting more and more attention from regulators
and markets. A Warm Up: Each vessel must have a SEEMP
by 2013.

Preparatory meeting

{

Optional pre-audit ==

Initial two-stage
on-site audit

Certification process based on the “plan-do-check-act” principle

SA: Surveillance audit
RA: Renewal audit

Your system
Your
situation
Value added
Products for
you are the
the core point!

Figure 2. Process of ISO 50001 Certification
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ﬂ |_ubricants/consumables

e 24 knots — ca. 60%
* 19 knots — ca. 42%
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* 14 knots — ca. 26%

— Fuel
H Cost of passage
H Cost in port
Voyage H_Others
related

— Maintenance & repair

B el | H Crew

- = | | H On-shore admin

- ~#==| | H Insurance

Total ship

costs

Fixed H Classification
operating — Others

Capital
cost

Currently the operator of a
4,250 TEU container vessel
pays about 20,000 USD

charter but about 50,000
USD bunker per day

Figure 3. Energy costs account for 30-60% of total shipping costs, up to 3 times as much as capital costs
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Abatement costs

USD/t CO2
4300 1 «@—— Levers that pay off ———————————p»<— Levers not economical —3»
Air drag reduction
4200 4
=T Fuel cellsT1"
500 Towing kite
400 Main engine retrofit
300
Reefer improvement
200 - Waste heat recovery [
100 A
0 1 T T T T T T |
LNG fuelled ships Abatement
100 4  Power reduction (slow steaming) Mt COz/a
o00d] Air cavity system Hull form optimization
Weather routing
Speed control pumps and fans
-300 -

Performance monitoring
Hull coatings and maintenance
Voyage execution
Hull openings

Design optimization

Propulsion im{orovement devices

Emission abatement of about 30%
compared to “business as usual”
development possible

Propeller cleaning Trim/draft

[ Design measures
I Operational measures

10% Emission reduction |
1

(Source: GL strategic Research & Development)

Figure 4. Slow steaming is one operational measure to reduce bunker costs,
but there are many more levers to be pulled

Why the SEEMP? Overview and timeline for maritime environ-

mental regulations, Regulatory initiatives for improving air

quality are getting more and more global. Some of the influ-

encers are;

* CO2 - Technical and operational measures need to be
flanked by market measures to stay <2°C

* The industry favours voluntary self-regulation

* 2011 Threat of mandatory CO2 emissions trading scheme
urged IMO to make SEEMP and EEDI mandatory from
2013

* The CO2-challenge for shipping and market demand for
efficient ships

* Operators have an inherent interest to save fuel

* Energy costs account for 30-60% of total shipping costs,
up to 3 times as much as capital costs (Figure 3)

* L ooking ahead, bunker prices are likely to double over the
lifetime of a vessel

* Owners have different concerns during the vessel's lifetime

* Significant fuel savings can be secured in the design and
the operations phase

* Slow steaming is one operational measure to reduce
bunker costs, but there are many more levers to be pulled
(Figure 4)
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Some of the key tasks in building and maintaining a SEEMP
will be the SEEMP Process, Planning, Goal Setting,
Implementation, Monitoring and record keeping, Evaluation
and improvement, Statement of Compliance.

The IMO Requirements are, SEEMP included in MARPOL,
MARPOL Annex VI Regulation 22, Energy Efficiency
Operational Indicator EEQI.

Target areas of operational efficiency may include Fuel
Efficiency, Hull & Propulsion System, Improved Fleet
Management, Optimized Ship Handling and Voyage
Optimization.

SEEMP 2013 is written in view to assist the maritime industry
preparing for challenging business environment. Please be
advised that the large amount of texts and quotes are from
GL Academy Seminars Energy Manager ISO 50001 and
Application & Implementation of SEEMP. The two seminars
are recommended for Energy Management System 1SO
50001 Certification. \{/



A100 — currently the
last word in single stage turbocharging.

Taming the trade-off: the high pressure ratios and efficiencies of the A100 turbocharger
generation are helping achieve IMO Tier || compliance at optimized fuel consumption.
Stretching performance: the A100’s wide compressor maps are enabling dual engine
ratings with minimum system modifications for rapid, cost effective conversion from
standard cruising speeds to economical slow steaming.
www.abb.com/turbocharging

ABB Ltd.
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Korea takes the lead in the international

standards for ship and shipbuilding-IT
convergence

The shipboard communication network security technology, developed in Korea, was adopted as a
draft of International Electro-technical Commission (IEC). Thus, Korea is expected to be better posi-
tioned in establishing the international standards for the marine equipment sector.

Korean Agency for Technology and
Standards (KATS) under the Ministry of
Knowledge Economy (MKE) announced
in the Maritime Radio Communication
Technology Committee of IEC (IEC
TC80) - which supervises international
standards in global ship communication
sector - that Korea's shipboard commu-
nication network security technology
gained approval (89%) from 16 countries
including the United States, Japan, Gemmany,
etc., and was adopted as the draft of
intemational standards on June 18. The
Safety and security technology for ship
communication’, developed by Koreas
Electronics and Telecommunications
Research Institute (ETRI) is related to
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the ‘transmission of image’ over the
SAN-Ship Area Network which was
incorporated into the IEC international
standards last year.

This technology protects the network
and navigation system from potential
risks, such as virus attack, hacking, etc.,
and prevents errors that may be caused
by traffic increase in various sensors
inside the ship. This technology will be
applied to various network-based marine
equipments (automatic ship identifica-
tion system, electronic navigational chart
and others).

This standard technology can be applied
to small and medium-sized vessels such
as yachts, as well as large vessels, and

Internet

Hacking

—-8

Hacking
illegal access
False data

Figure 1. Schematic diagram of ship network of KATS under MKE
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is expected to create a demand for the
equipment related to about 1 million new
yachts that are put on the market each
year. Particularly, this technology is very
likely to be adopted as the compulsory
standard of International Maritime
Organization (IMO), following the ship-
board Ethernet communication (IEC
61162-450), which raises the prospect
that domestic yards and marine equip-
ment manufacturers would be better posi-
tioned to dominate the global market.

Last year, the Ship Area Network (SAN),
the wired/wireless integrated ship net-
work communication technology pro-
posed by Korea was adopted as intera-
tional standard of IEC (IEC 61162-450),
and has been applied to approximately
100 commercial ships mandatorily so far.
The global market for ship-IT equipment
is projected to be worth approximately
USD 8 billion. European countries and
Japan are currently dominating the mar-
ket, followed by Korea and China.
Korean Agency for Technology and
Standards (KATS) plans to proceed with a
comprehensive strategy framework for
standardization in an endeavor to help
Korea evolve into a powerhouse for high
value-added vessels in the shipbuilding
and IT convergence sector which is affect-
ed significantly by standardization. »iz



Honeywell expands i

'S gas business

capability through Enraf & RMG

- Broadening its reach from onshore to offshore

Recently, gas has come into the spotlight in the energy market. Shale gas has also emerged as alterna-
tive energy for oil. The development of technology and cutting-edge offshore drillship enable the
exploitation of subsea energy resources. Honeywell showcased innovative gas regulation and mea-
surement solution in the ‘25th World Gas Conference’ that opened in Kuala Lumpur on June 4.

Honeywell, the leader in ship automa-
tion, has maintained its leading position
in the field of instrumentation, control
systems, advanced applications in the
oil and gas market. Honeywell has sup-
plied the control system to onshore
plants in Korea since 1980s, and has
tapped into new markets in the ship con-
trol sector as part of effort to expand its
boundaries of business over the last
decade. Particularly, Honeywell has
offered total solutions for ship and off-
shore plant markets, such as control
system, APC (Advanced Process
Control), tank gauging system, field
instrument and others.

Gas solutions with stronger
competitiveness

Honeywell established the Engineered
Field Solutions (EFS) division to sharpen
the competitiveness of its product lineup
in each sector, including gas regulation,
metering, automation, contral, etc., amid
heightened interest worldwide in gas
market.

EFS division integrates 4 business areas
such as RMG (RMG by Honeywell),
Enraf, Gorter, and Mercury. Honeywell's
major products were showcased by
brand, except for Enraf, during the WCG

Honeywell's booth in the ‘25th World Gas Conference’

in June. Particularly, Enraf and RMG,
acquired in 2007 and 2009, respectively,
can be said to be the core of EFS divi-
sion. According to Honeywell, the tank
gauging system of Enraf and gas
flowmeter of RMG were essential for
Honeywell to build competitive solutions
for the ship and offshore markets. In par-
ticular, skid-mounted and pre-packaged
solutions are designed to meet the indi-
vidual requirements of major customers
such as Shell and ExxonMobil.

Pil-Eun Jang, Business leader,

Engineered Field Solutions, Honywell,
said, “RMG, Enraf and others proved
their performance in the offshore plant
market and European countries that have
already been actively engaged in the oil
and gas development. They are expect-
ed to create synergic effect with existing
product lineup of Honeywell. Specifically,
EFS, which integrated 4 business areas,
such as RMG, Enraf, Gorter, and
Mercury, will play a pivotal role in increas-
ing our share in the gas market.”
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Albrecht Jakob Business manager Gas
mertering - RMG Center of Excellence, RMG
by Honeywell

Total solution for gas busi-
ness

RMG, the process solution division of
Honeywell, launched the gas business in
1843 and has supplied the gas metering
and regulation products for industries.
RMG has successfully operated its busi-
ness, particularly in the field of gas pres-

sure reduction stations, for a long time.
Albrecht Jakob, Business Manager Gas
Mertering - RMG Center of Excellence,
RMG by Honeywell, said, “RMG has
high brand recognition as a high-end
metering product in Europe, but is not
well-known in Korea. It has proven excel-
lent performance in the fields of major
gas facilities and equipment that require
high performance such as gas terminal.
The pure metering product was applied
to Korea Gas Corporation at the end of
last year.”

Various solutions of RMG, such as tur-
bine meter, flowmeter, regulator, shut-off
valve, etc., were showcased during the
WCG.

Ultrasonic Flowmeter USZ 08 is a prod-
uct that ensures accurate measurement
and volume of gas transferred from the
gas terminal. USZ 08 is composed of a
range of custody-transfer metering and
secondary metering devices useful to
determine how much gas is generated
and transferred at different stages of gas
distribution chain.

Gas Pressure Regulating Stations by RMG

Turbine meter of RMG by Honeywell

Along with that, the device offers easy
operation using control computer with
corrector function from flow computer
Series ERZ 2000.

RMG 711 Shut-Off Valve is used in the
gas pressure regulating stations and
easy to maintain and repair, and has the
advantage of easy replacement of inter-
nal parts without need for dismantling
the valve from the line. Furthermore, it
has the features such as the integrated
pressure compensating valve, low pres-

RMG by Honeywell has successfully engineered gas pressure reduction stations for over 5 decades. This encompasses the skid-mounted
and pre-packaged pressure drop solutions which are used for above-and below-ground applications. These stations range from domestic
regulator skids to high-pressure gas transmission stations, including the regulators, filters, and isolation valves. They can become avail-
able with slam-shut and safety relief valve, if necessary.

RMG by Honeywell’s pressure controlling stations can be designed and built as per individual customers’ specifications. They apply
modern practices in the control of gases, and furthermore, incorporate the features to realize high integrity. The units built at factory are
pre-tested to ensure that the rigorous quality assurance standards are met, while simplifying installation, commissioning and decreasing
the manpower requirements at the site.

Gas Metering Systems by RMG

In addition to the devices used to compute the gas quantity based on the measured values of density (volume correctors), RMG solution
includes volume measuring instruments, including rotary displacement, turbine and ultrasonic meters, pressure, temperature, and gas
analysis system. These devices offer all data which are necessary for the billing of industrial gases or natural gas. Honeywell’s equipment
is offered as a complete measurement system for gas metering stations or is available individually.
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sure drop due to in-line flow, high
response accuracy and short response
time, max. flow rate not exceeding 80
m/sec, and others.

Enraf is the solution which corresponds
to the storage in Honeywell’s overall
business areas of production’, ‘process-
ing’, ‘storage’, fransmission’, and ‘distribu-
tion’. Enraf, which provides high stability, is
capable of offering the “SmartTerminal for
gas (LNG) storage” solution, which man-
ages and controls in a most efficient,

/&
Gas pressure regulating systems of Gorter

effective and profitable. Enraf has main-
tained a leading position in the field of
tank gauging and terminal automation
for the LNG industry over 3 decades.
Major advantages of Enraf is as follows:

- Tank Gauging

- Safety integrity

- Field equipment interfacing

- Host systems integration

Gorter brand of Honeywell has the prod-

3
Natural gas pretreatment solutions of UOP

pressure regulators for use in gas trans-
mission system, gas distribution net-
works and industrial gas pressure regu-
lating systems.

UOP, a subsidiary of Honeywell, is a SW-
based licensing company that provides
the process technology related to the oll
refining and petrochemical fields. UOP
showcased the state-of-art process
technologies related to the offshore gas
processing during the WGC.\{/

uct lineup similar to that of RMG and is
the solution suited for the low-end fields.
R100 series, the most typical products of
Gorter, consists of several effective high

RMG 711 Shut-Off Valve of RMG by
Honeywell

Station Automation and Control Systems by RMG

Based on the requests of customers, RMG designs and builds station automation and control systems. Natural gas cools down at relax-
ation of pressure. Low temperatures may lead to icing, separation of condensate, besides the hydrate formation with a potential effect of
malfunctioning on pressure and flow control. The temperature control can be managed and operating costs can be decreased when the
intelligent automation systems are used.

The flexible programming of RMG automation systems ensures quick conversion of complex gas controllable and regulative technical
tasks such as outlet pressure regulation, meter protection, inlet pressure, and standard flow control.

Integrated Terminal Automation Solutions by RMG

Terminals receive oil and gas directly from fields through pipelines or from redistribution to tankers, rail, pipelines or processing plants.
The terminal management system ensures that a terminal can operate in a safe, secure and well-documented fashion. The enhanced use of
storage facilities and efficient management of terminal operations are vital for moving product throughout the enterprise.

The integrated Terminal Automation Solution (TAS) of Honeywell helps manage the movement of hydrocarbons through the global net-
work of pipelines, terminals and tankers, eliminating the losses and conforming to the strict regulations of government. Honeywell offers
total automation from field to boardroom to terminals around the globe, with integrated applications used for oil movement, inventory
management, industrial security, and operations scheduling.
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HHI enters the global market for gas
engines that reduce CO2 and NOx by

97%

HiIMSE engine of HHI was developed for the propulsion of ship and power generation and is highly rec-
ognized for its excellent features such as the modular design for lightweightedness, high output and

efficiency, etc.

Trial operation of ‘HIMSEN' gas engine
Hyundai Heavy Industries (HHI) achieved
the feat of exporting ‘HIMSEN’, an eco-
friendly gas-powered engine developed
with independent technology for the first
time nationwide. Recently, HHI success-
fully completed the official trial operation
of 'HIMSEN H35/40GV, the unique model
of gas engine, in the presence of approxi-
mately 20 people, including the customers
from Middle East, at the Engine Technology
Center of its Ulsan Headquarters.

HIMSEN, an eco-friendly LNG-powered
engine, has the maximum output of
13,000 horsepower. It can be used for
both offshore and onshore power gener-
ation and installed in offshore facilities
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such as drillship. HIMSEN has the engine
performance efficiency exceeding 47%,
the highest worldwide, and reduces the
emissions of carbon dioxide (CO2) by
more than 20% and harmful nitrogen
oxides (NOx) by over 97% (50 ppm)
compared to diesel engine.

HHI plans to export HIMSEN engine to
the onshore gas power plants in the
Middle East after the final painting, anti-
rust and packing processes. This year,
the global market for gas engine (medi-
um to large-sized engines) is expected
to reach approximately USD 1.7 billion.
The demand for gas engine will further
increase as the exhaust emission

requirements have become more strin-
gent after WTH classified the diesel
exhaust gas as human carcinogen. HHI
expects that the mass production of this
eco-friendly engine will lead to the mar-
ket diversification and increase in sales
amid the sustained high ail prices and
rigorous enforcement of regulations on
exhaust emissions worldwide.
Meanwhile, HHI, which captures in
excess of 30% of share in the global
market for large engines, ams to carve
out 15% share of the market for the gas
engines used in the power generation
and join the ranks of the global top 3
companies by 2013/
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DNV reveals technology uptake

towards 2020

DNV has developed a simulation model using global shipping data and technology specific information
to predict the deployment of emission reduction and energy efficiency technologies up to 2020. The
results show that high fuel costs will result in a drive towards more energy efficient ships ahead of the
EEDI regulatory timeframe. Fuel choices up to 2020 will be driven by the time spent in an Emissions
Control Area (ECA), but distillate is a more likely option than scrubbers for most ships towards 2020.

By 2020, it is expected that new tankers,
bulkers and container vessels will be up
to 30 per cent more energy efficient than
today’s newbuildings. DNV predicts that
one-third of the reductions will be cost
effective for ship-owners. The Energy
Efficiency Design Index (EEDI) will be the
driver for the remaining two-thirds of the
efficiency gains.

These results have been obtained by
examining the technology choices avail-
able to ensure regulatory compliance
and how these technology options will
be adopted based on simulated invest-
ment decisions for individual ships.

The model can support owners and
managers in their business-critical deci-
sions by providing a ship-specific sce-
nario analysis as well as market predic-
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Figure 1. Cumulative uptakes of LNG engines
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tions for specific ship segments or the
entire world fleet. The model is not
restricted to the newbuilding market
alone, and offers insights on fuel choice,
exhaust gas treatment and ballast water
treatment for existing ships as well. Over
20 technology options have been includ-
ed in the modeling process.

The results of a survey conducted March
2012 and involving a number of the
world’s leading shipping companies
have been used as the basis for the
investment decisions. The model also
factors in fuel availability, regulatory time-
lines and the net growth in the world
fleet, amongst other things. This is not an
optimization model trying to predict the
optimal choices for the world fleet, but a
model that aims to simulate the most
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likely outcomes amongst a multitude of
technology options and preferences in a
highly uncertain world.

An analysis of fuel choices reveals that
between 10 and 15 per cent of the new-
buildings delivered up to 2020 will have
the capacity for burning LNG as fuel.
This equates to about 1,000 ships.
Larger vessels will benefit more from
using LNG than smaller vessels.
Furthermore, a gas-fuelled engine can
be justified if a ship spends about 30 per
cent of its sailing time in ECAs. In 2020,
the number of ships using LNG will
increase significantly with the introduc-
tion of a global sulphur limit.

“Incorrect investment decisions could be
devastating for individual ship-owners
and collectively they could impact nega-
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(source: DNV)

Figure 2. World fleet fuel mix



tively on the environment as well,” says DNV President Tor
Svensen. DNV believes the industry must work together to
avoid a legacy of sub-optimal ships entering the global fleet in
the lead up to 2020. “This model gives ship-owners a clear
technology and market context to work in, with the opportunity
for targeted analysis of individual ship profiles.”

Current annual demand for distillate fuels is around 30 million
tonnes. This will rise to 45 million tonnes when the 0.1 per cent
limit comes into force in ECAs and will be around 200~250
million tonnes by 2020. Conversely, the demand for heavy fuel
oil will plummet from around 290 million tonnes in 2019 to 100
million tonnes once expected global emissions regulations
enter into force in 2020.

“Ship-owners costs will increase sharply in 2020 when even
more stringent air emissions regulations take effect. It will be
unfamiliar territory for us all as the fuel market adjusts,” says
DNV President Tor Svensen. “The investment decisions made
over the next few years will be critical preparation for this time
and DNV is dedicated to ensuring that the industry as a whole
is ready and able to make the correct decisions to ensure
responsible environmental stewardship that also makes good
business sense.” @/
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ABS Supports Technology Development for Wind Energy

ABS, the leading provider of classification services to the global offshore industry, has concluded a study on the technical feasibility of
floating wind turbines for the Bureau of Safety and Environmental Enforcement (BSEE) on 5 June 2012.

The goal of the study was to determine how floating structures and moorings would be affected by the strong interactions among the wind
turbine rotor, control system, floating platform and mooring/cable system and how different loading events could impact these systems.
ABS was awarded this study in December 2010 through the BSEE’s Technology Assessment and Research (TA&R) Program. The pro-
ject included a technical feasibility study of existing floating wind turbines. Study results served as a basis for identifying the critical
technical challenges to deploying floating wind turbines on the US Outer Continental Shelf (OCS). The final step of the project was the
proposal of a draft design guideline for permitting floating wind turbine deployment on the US OCS.

Extensive case studies were conducted to evaluate the characteristic load conditions and global responses of three representative design
concepts, including a spar-type, a TLP-type and a column-stabilized (semisubmersible-type) floating support structure and their associ-
ated stationkeeping systems. Operational and extreme environmental conditions of the East, West and Gulf of Mexico coastal regions
on the US OCS were applied in all of the case studies.

Research findings were presented at a one-day workshop held at ABS World Headquarters in Houston, Texas on 20 March 2012.
Representatives from national registries, industry, government and academia joined forces to discuss the results of the research and analysis.
Recommendations have been made for future research on the simulation software, design and analysis methods, design standard development
and hurricane wind modeling for floating offshore wind turbines. The final report was submitted to BSEE in mid-May 2012.

ABS also was involved in an earlier BSEE TA&R project that resulted in a report titled “Design Standards for Offshore Wind Farms,”
which was submitted to the BSEE in September 2011.

Kot Ship
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4.6 GEOMETRY SCHEMA

The geometry schema supports a rich set of analytic objects,
such as point, line, ellipse, plane, and vector. Many support
both a two- and three-dimensional definition. In addition, a
set of objects are provided to define Non-uniform Rational
Bspline curves and surfaces made up of control points,
knots, parameters, and weights, as illustrated in Figure 17.
Table 6 lists the elements (objects) of this schema subset, as
well as the simple and complex data types.

NURBSSurface_Type
» ControlPt3DList

» Knots3D

|, U_properties

Figure 19. "NURBS Surface” Schema
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4.7 PLATE GEOMETRY SCHEMA

This schema subset provides the definition of objects that
represent the various aspects of the geometry of a plate in a
contextual manner, such as “inner” and “outer” contours. In

GBoundaries_Type |

,, OuterContour

- Outer Contour of the
[ Ghowaes & Querc

Boundary curves 0 aiavivigirgaiaiiie

used torelimitthe | ,InnerContou‘r\’

surface definition. 0.00
I Inner Boundaries

Openings within the

[ Surface (Optional). |

Figure 20. “GBoundaries” Schema
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Table 6. Geometry Schema Objects and Data Types

stage interface to class societies (3)

Elements Complex types
Axis3D Contour2D_Type
CenterVertex2D Contour3D_Type
CenterVertex3D Contour_Type
Contour2D ControlP2D_Type
Contour3D ControlPt3D_Type
ControlPt2D ControlPt3dList_Type
ControlPt3D Ellipse2D_Type
ControlPt3DList Ellipse_Type
Ellipse EllipticArc2D_Type
Ellipse2D EllipticArc_Type
EllipseRatio Knot_Type
EllipticArc Knots3D_Type
EllipticArc2D Knots_Type
EndAngle Line2D_Type
EndPoint2D Line3D_Type
EndPoint3D NURBS2D_Type
Knot NURBS3D_Type
Knots2D NURBSSurface_Type
Knots3D ParamProps_Type
Line2D Plane_Type
Line3D PlaneContour_Type
MajorAxis Point2D_Type
MajorAxis2D Point3D_Type
Normal Point3DList_Type
NURBS2D Transformation_Type
NURBS3D Vector2D_Type
NURBSSurface Vector3D_Type
Origin
Plane
PlaneContour
Point2D
Point3D
Point3DList
PrimaryAxis
RootPoint
SecondaryAxis
StartAngle
StartPoint2D
StartPoint3D
TertiayAxis
Transformation
U_properties
UKnots
V_properties
VKnots




addition, it provides for the capability to define both a 2D and
3D representation for many of the objects to support
exchanging the definition of an object in a 2D “sketch” plane
as well as the 3D result after projection onto a non-planar sur-
face.

For both “inner” and “outer” contours, their definition is then
made up of one type of geometry objects (e.g. line, ellipse,
NURB) where the “elliptical arc’s” properties can be set such
that they represent a circular arc.

Table 7 lists the elements (objects) of this schema subset, as
well as the simple and complex data types.

= === = =— =

OuterContour

Outer Contour of the |

Surface. |, NURBS3D

e e

Figure 21. “Outer Contour” Schema

Table 7. Plate Geometry Schema Objects and Data Types

Elements Complex types
Curved Curved_Type
Embedded DoubleArray_Type
External Embedded_Type
Facet External_Type
Facets Facet_Type
GBoundaries Facets_Type
GBoundaries2D GBoundaries2D_Type
InnerContour GBoundaries_Type
InnerContour2D Geometry_Type
Opening Opening_Type
OuterContour PlanarSurface2D_Type
OuterContour2D PlanarSurface3D_Type
PlanarSurface PlanarSurface_Type
PlanarSurface2D PolyMesh_Type
PlanarSurface3D
PolyMesh
SurfaceTextureU
SurfaceTextureV

5. SCHEMA EXTENSIONS

Several extensions can easily be envisioned for this schema
that would extend it beyond its current capabilities and bene-
fit all parties involved. The goal would be to introduce exten-

sions in such a manner that they would supplement the previ-
ous version of the schema and not force everyone to modify
translators that were already developed and used in a pro-
duction setting.

The author has found it ideal when real-world opportunities in
the form of an application user set of requirements and a
capital project can be coupled together so that the imple-
mentation is focused and validated as the work progresses.
Following is a brief discussion of these extensions.

5.1 OPTIONAL PROPERTIES

One of the easiest extensions to add to the schema would be
to support one or more optional “custom properties” that
could be associated with any object in the schema. These
would be represented by simple data types like integer,
string, double, angle, area measure, volume measure, etc.
Sender and receiver could then agree on a common interpre-
tation of these custom properties.

5.2 OPTIONAL DESIGN HISTORY

For the most part, this schema supports the exchange of one
state of the data model - representing the final state of the
part. Many 3D applications support a history of operations
that precede the final state. In the case of SM3D, these
include a set of zero or more “seams” that serve to split the
root systems into leaf systems such that their properties can
be modified. The “plate systems” in this model represent
these “leaf” systems; however, the data model is incomplete
when it comes to the definition of seams.

5.3 OPTIONAL OUTFITTING OBJECTS

As stated earlier in the paper, the scope of the schema was
“structural” models. If the schema was extended to support
“outfitting” objects, a more complete set of data could be
exchanged with analysis applications such as weight, hydro-
dynamics, and longitudinal strength. These outfitting objects
could include equipment, piping, electrical, HVAC, stairs, lad-
ders, and handrails.

5.4 OPTIONAL APPROVAL STATUS

During the early STEP AP development efforts, considerable
debate and discussion centered on the idea of having an
“approval” object in the schema such that it would be possi-
ble to denote whether an object was approved by a person
and organization on a specific date and time. If it were reject-
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Figure 23. The LR Interface Process Workflow

ed, this object should carry the reason for the rejection. These
extensions would better facilitate two-way exchanges
between those responsible for the design and those respon-
sible for its classification and adherence to regulatory stan-
dards.

5.5 OPTIONAL ANALYTICAL RESULTS

One last area where extensions could be beneficial is that of
objects representing “analytical results”. Typically, a set of
objects from a model is exchanged with an analysis applica-
tion where the data may be augmented with additional infor-
mation, idealized, and then fed to one or more third-party
analysis applications. These applications produce various
types of output such as text, Excel, and/or drawings. It would
be helpful if the schema contained objects that could group
all of this together such that it would be possible to know
which analyses were run on which set of data and what the
output and results were.

6. INDUSTRY ADOPTION

While the concept of a neutral interface is appealing, it pro-
vides no benefit unless it is utilized by the industry. Two real-
world examples are provided that serve to validate the
schema.
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DIME

Data Interface Management Engine

Version 2010.1

LIFE MATTERS

Figure 22. LR’s DIME Interface Application

6.1 LLOYD’S DIME IMPLEMENTATION

Lloyds Register Group was an early contributor to the STEP
data standards work described in this paper’s introduction.
As such, it developed a good understanding of the needs
and benefits of creating interfaces to its analysis applications
and the product modeling and CAD tools used by the indus-
try. To this end, it developed an “Interface Toolkit” named
“Data Interface Management Engine” (DIME) [Reference 6]



that it makes available free to the industry so that companies
can develop an interface from their tools - or optionally, man-
ually enter the data - and transfer their designs in a “paper-
less” manner.

The existing Lloyd’s Register ship design assessment appli-
cations, such as RulesCalc, enable plan approval surveyors,
shipbuilders, designers and consultants to perform assess-
ment to Lloyd's Register's Rules and Regulations for Ships
prior to submitting drawings for approval. This ensures that
the classification aspects of a design will be right the first
time, requiring minimal changes.

The Lloyd’s Register ship design assessment applications
enable users to:

* Verify rules compliance

* Track down rule failures

* Rapidly identify areas of concemn and the design modifica-
tions that might be required

The ship design assessment applications may be used as
standalone systems (enabling users to enter data and use
drawing tools to design the ship structure), and also in con-
junction with other ship design systems. The interface pro-
cess is depicted in the figure above:

While Figure 20 provides a graphical overview of the interface
process workflow, the following steps detail the various
actions one would take:

(1) Ship designers design a ship using their chosen applica-
tion.

(2) The ship design data is stored in the ship design compa-
ny’s data store.

(3) Lloyd’s Register supplies the ship design company with
code modules (APIs).

(4) The ship design company developers extract the data
from their data store, using the APls.

(5) A Lloyd’s Register Interface Format File (*.ssx) is pro-
duced.

(6) The *.ssx file is validated in DIME and the appropriate
Lloyd’s Register application file (for example *.shp) is pro-
duced.

(7) The ship design is validated in the Lloyd’s Register appli-
cation, for example RulesCalc.

(8) The Lloyd's Register application file and the drawings are
submitted to Lloyd’s Register for Plan Approval.

Des

Figure 24. DIME Model Imported from SM3D

The figure below shows the results of importing a basic test
model produced with Intergraph’s SM3D application into
LR’'s DIME application.

The imported data reflects both the native final trimmed
SM3D geometry (shown in translucent blue on the aft end) as
well as the data created by the DIME application. Options are
provided to control viewing, check material properties, and, if
necessary, define additional structure.

6.2 KYUSHU UNIVERSITY ACADEMIC PROGRAM

In 2009, the Department of Marine Systems Engineering,
Kyushu University started an education program on SHIP
Design using Intergraph’s Smart Marine 3D application and
the Lloyd’s Register (LR) Rule Calculation application
(RulesCalc).

This education program demonstrates the integration of
SM3D and rule calculation applications. Master and Ph.D.
level research students who have learned the ship design
and classification society’s approval processes on a theoreti-
cal basis are now exploring these tools and applications to
learn the practical ship design and classification society’s
approval processes.

These students design the realistic, complete midship model
using a design from a notable Japanese shipyard that has
provided the drawings specifically for the university’s educa-
tion program. This designed midship model is then imported
into LR’s intermediate application (DIME) as a gateway to
LR’s RulesCalc application. Within DIME, students verify all
necessary data needs of the model for RulesCalc and make
the necessary corrections if any problems or issues are
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found.

This validated model is then imported into the RulesCalc
application and all necessary Classification Society rules
(Lloyd’s rules) are then automatically calculated. Problem
Areas are visually reported in the application by red-highlight-
ed fields. Students then correct the problematic areas back in
the “master” SM3D model and re-execute the same process-
es again until satisfactory results are achieved and RulesCalc
reports no further problem areas.

7. CONCLUSIONS

The lack of commercial support for industry standard inter-
faces has provided the rationale and justification for an XML-
based “neutral” schema interface mechanism between ship-
building 3D modeling systems. This paper has provided the
specifics of a representative subset of objects within the
schema.

Validation of the schema for the intended purpose of
exchange between a design system and a structural analy-
sis tool has been provided through the ongoing and daily
use of the schema to exchange data between SM3D and
LR’s DIME tool in a university setting. This paper has also
described extensions to the schema that could serve to
broaden their applicability and adoption across the indus-
try.

It is the author’s hope that by offering this schema to the
industry, future interface work among the various stakehold-
ers could be reduced from that which is now necessary in
supporting the combinatorial explosion of point-to-point solu-
tions on the market today. With a more universally supported,
neutral schema approach, industry members would have a
wider variety of choices for exchange of data between appli-
cation solutions and third-party tools.

Without the benefit of an accepted industry standard, the
challenge for the shipbuilding industry is to team together to
adopt a “de facto” standard to meet its collective needs. The
CIS/2 standard serves as a good model for the shipbuilding
industry to follow.
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Kyushu University students in this education program have
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5 ppm type approval certification for
bilge water separators

A new milestone in oily water treatment onboard ships has been reached. Ship owners seeking Clean
Design class notation can now specify a bilge water treatment system that is certified according to

DNV’s new 5 ppm type approval process.

DNV Clean Design class notation is a voluntary new building
specification which covers most aspects of ship design and
operation. For bilge water, Clean Design stipulates a maxi-
mum 5 ppm of oil remaining in the water after treatment, prior
to pumping overboard. MARPOL regulations stipulate 15
ppm. In 2011, DNV introduced a 5 ppm type approval pro-
cess for marine bilge water separators. Leading the wave,
Alfa Laval's PureBilge is the first system to obtain the new 5
ppm DNV type approval certificate. The system has also
been granted the US Coastguard Certificate of Approval.
Previously, ship owners specifying 5 ppm have had to take
the word of the equipment supplier that the system really
does meet the limit. Unfortunately, this has not always been
enough. Some systems actually have problems reaching
even 15 ppm under real life conditions.

While claiming that their equipment can meet the limit, it is not
unknown for suppliers to simply adjust the oil-in-water moni-
tor down from 15 ppm to 5 ppm so that it functions as an oily
water alarm with automatic stop.

Recirculation, tanks fill up

In such cases, the equipment is not removing the oil down to
5 ppm. It simply prevents it from being discharged over-
board. The bilge water then goes into recirculation and fills up
the bilge water tank. When this is full it is pumped to the
waste oil tank and when that has no more capacity the ship
has a problem. It is in situations like these that environmental
infringements may occur.

Type Approval certification

In May 2011, the DNV 5 ppm Type Approval Program No.
771.60 became available for certification for Oily Water
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Figure 1. DNV Clean Design presentation (Source: DNV)

Separators (OWS) for the first time.

Alfa Laval's PureBilge system was tested according to this
procedure and in December 2011 Alfa Laval obtained Type
Approval Certificate No. P-13965 for PureBilge 2005 and
5005 (2.5 m’/h and 5.0 m’/h).

For Alfa Laval this was not a great step. Since its release on
the market in June 2009, PureBilge had been tested onboard
ships under real life conditions and consistently achieved
results below 5 ppm.

Clean and Clean Design notations

DNV Environmental Class notation reduces a ship’s environ-
mental impact due to air emissions, sea discharges and acci-
dental damage to the ship’s hull. The notations award owners
and operators who choose to design and operate their ships
in an environmentally sustainable manner. The aim is to
reduce the emissions from each ship so that the overall envi-
ronmental burden from shipping is reduced.

DNV Clean notation stipulates that the vessel must be
designed and operated in accordance with current and future



regulations for protection of the envi-
ronment. Technical and management
processes and procedures for collec-

Collision risk

CLEAN DESIGN:
Navigational aids and
redundant propulsion

VOC NOXx: Before 1/1-09

Cargo vapour control Cano . CLEAN: IMO Tier |
O S oadia®ng || CLEAN DESIGN: IMO Tier I
harbour After 1/1-09

Refrigerants: Global 0.2 % at berth in EU CLEAN: IMO Tier Il

warming potential CLEAN DESIGN: IMO Tier Il

tion, transfer and storage of waste
must also be adopted.

The Clean Design notation is based on
the same clean goals but is stricter. It
stipulates that the constructional
design and operation of vessels
should be such that it minimizes their

-/

impact on the environment. Bige: CLEAN

DESIGN: 5 ppm oil

Sewage: Treatment / holding
Reduced risk of spill: tank
Emergency Response

Recycling: Green Passport

Why do ship owners want
Environmental Class nota-

Ballast water: Treated or
exchanged

CLEAN DESIGN: Double
Responsibility: Designated hull and side for fuel tanks Garbage: Sorting and
officer managing

tion?

Clean and Clean Design class nota-
tions are voluntary environmental new building specifications.
As indicated in Figure 1, an important driver is the oil majors’
environmental policies, which are becoming increasingly
stringent following a number of environmental disasters.

As cargo owners and charterers, the oil companies typically
demand higher than normal environmental compliance from
the ship owners transporting their cargoes, such as tanker
owners and owners of offshore supply vessels.

The same applies to owners building LNG carriers and car
carriers and, to some extent, to cruise lines, as environmental
awareness grows among passengers.

Clear benefits

DNV points out that the image of the individual ship owner
and operator will clearly improve with customers and authori-
ties, “since the notation demonstrates that the company’s
policy is to be environmentally proactive in order to prevent
accidental pollution as well”.

For owners interested in promoting an environmental profile,
the notation confirms a higher environmental standard. By
adopting the Clean Design notation, owners clearly demon-
strate that they have acted to limit emissions and operational
and accidental pollution by taking proactive steps and
responsibility.

Aspects covered by Clean Design
The Clean Design notation stipulates requirements for con-
trolling and limiting operational emissions and discharges. As

Figure 2. DNV Clean Design presentation (Source: DNV)

Figure 2 shows, these requirements cover the most important
environmental aspects: Fuel tanks’ protection from grounding
damage; handling of sewage and garbage; environmentally
friendly antifouling; combustion machinery emissions (NOx
and SOx); use of refrigerants; Green Passport Inventory for
recycling the ship; handling of ballast water; handling of fuel
oil; handling of bilge water.

As stated in DNV's “Guidance for the Environmental Class
Notations Clean and Clean Design”, “for Clean Design the
vessel must have bilge water holding tanks as required for
the Class Notation OPP-F, which means that they must have
required capacities dependent on the engine rating. The
machinery space bilges must not be discharged to sea, but
be discharged to shore. Clean Design requires oil content of
bilge water to be less than 5 ppm.”

However, meeting DNV's Clean Design requirements for
bilge water takes more than setting the oil-in-water monitor to
5 ppm. The treatment system must actually achieve 5 ppm.
Current MARPOL legislation stipulates that separated bilge
water containing 15 ppm or below oil in water can be dis-
charged into international waters. In reaction to increasing
environmental awareness in the shipping and other indus-
tries, future legislation is expected to be more stringent,
requiring the limit to be reduced to 5 ppm. For the Great
Lakes it is already 5 ppm.

Since a growing number of ship owners are specifying it and
DNV now has a 5 ppm type approval process for bilge water
separators, a MARPOL 5 ppm limit may not be far away.
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A new angle on
OWS type approval
testing

International Maritime
Organization (IMO), reso-
lution MEPC 107(49),
effective from January 1,
2005, for type approval of
bilge water separators for
15 ppm, specifies that, in
addition to the removal of
oil from bilge water, bilge
water separators must be
tested with a stable emulsion (including fine particles and a
surfactant chemical).

What differentiates DNV 5 ppm type approval testing from
type approval testing for 15 ppm according to MEPC 107(49)
- Actually, very little. It is basically the same basic process
with one very important difference. As stated by DNV, “the 5
ppm bilge water separator must be designed to operate in
each plane that forms an angle of 22.5° with the plane of its
normal operating position.”

This simulates a ship listing 22.5°. Thus, this testing process
has gone some way towards simulating real life operating
conditions at sea. Although Alfa Laval believes that it could
have gone even further and simulated sea heave, the com-
pany sees this as confirmation of its assertion that centrifugal
separation is the only effective technology for bilge water
treatment onboard ships.

“The gyroscopic effect of the liquid circulating at high speed
inside the separator bowl offsets pitching and rolling,” said
Pauli Kujala, Senior Business Manager, Oily Waste Treatment
Systems, Alfa Laval Marine & Diesel Equipment. “The result is
sustained high separation efficiency. If traditional static sys-
tems were to be tested with a realistic bilge water ‘cocktail
under conditions simulating a rough sea state 24/7 for 20
days, they would immediately be eliminated.”

Figure 3. PureBilge BlueBox of
Alfa Laval

The first certified 5 ppm Bilge Water
Separator - PureBilge

So, for the first time there is a marine supplier who can supply
a bilge water separator with a 5 ppm DNV Clean Design type
approval certificate. Many claim to provide this performance,
but only Alfa Laval with PureBilge currently holds the certifi-
cate. For the first time, the ship operator can sleep at night,
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completely secure in the knowledge that his crew will not
have to face full bilge water and waste oil tanks and that his
ship is discharging treated bilge water with an oil content of
less than 5 ppm (a good margin considering the MARPOL
limit is still 15 ppm).

PureBilge is the only system on the market that provides a
cleaning performance in real life conditions of 0-5 ppm oil
content in the water without chemicals, adsorption filter or
membranes. This cleaning performance is unaffected by sea
heave, oil shocks or high solids loading, and no back flushing
is required.

Fully integrated tamper-proof BlueBox

The PureBilge system is the fastest growing technology in the
market. Like Alfa Laval fuel oil and lube oil separators, it offers
the full automation and remote control that will be required by
the unmanned engine rooms of the future. No manual
engagement is required.

The system is supplied with the fully integrated tamper-proof
BlueBox Bilge Data Recorder, which locks in critical data and
encapsulates the whole sampling line. In combination with
PureBilge’s certified performance, the result is assured com-
pliance - not only with IMO MEPC 107(49), but with the wish-
es of all who demand a greener profile.

About Alfa Laval

Alfa Laval is a leading global provider of specialized products
and engineering solutions based on its key technologies of
heat transfer, separation and fluid handling.

The company’s equipment, systems and services are dedi-
cated to assisting customers in optimizing the performance
of their processes. The solutions help them to heat, cool,
separate and transport products in industries that produce
food and beverages, chemicals and petrochemicals, phar-
maceuticals, starch, sugar and ethanol.

Alfa Laval's products are also used in power plants, aboard
ships, in the mechanical engineering industry, in the mining
industry and for wastewater treatment, as well as for comfort
climate and refrigeration applications.

Alfa Laval's worldwide organization works closely with cus-
tomers in nearly 100 countries to help them stay ahead in the
global arena. Alfa Laval is listed on Nasdag OMX, and, in
2011, posted annual sales of about SEK 28.6 billion (approx.
3.2 billion Euros). The company has today about 16 000

employees.\{/



Ships are not still

SO why are bilge water
treatment systems static”?

Traditional bilge water treatment systems rely on gravity, filters or flocculation
chemicals to achieve 15 ppm. But while they may pass type approval tests in
stable conditions on shore, these static technologies seldom perform at sea.

Because in real life, the ocean is anything but stable.

In a pitching and rolling environment, only a dynamic system like Alfa Laval's
PureBilge offers continuous bilge water treatment. PureBilge uses centrifugal
separation — the same technology trusted to protect your
engine — to handle varying bilge water feed and the toughest
emulsions.

The result is less filter waste and reject. Not to mention
less time in the engine room.

PureBilge — a dynamic force
in bilge water treatment

oot

www.alfalaval.com



Imaging cameras
ideal for oil detection

FLIR systems offers a full range of maritime thermal
imaging cameras for every possible application.

Oil recovery is an important task that needs to be performed quickly and effectively in order to be suc-
cessful. FLIR thermal imaging cameras are an ideal tool to help the oil recovery teams to do their job

effectively.

FLIR Systems Korea

To test the effectiveness of the maritime
thermal imaging cameras of FLIR Systems
for oil spill detection FLIR Systems set up a
test in the OHMSETT tank in Leonardo, New
Jersey. The OHMSET tank is one of the
largest of its kind in the world, measuring
203 meters long by 20 meters wide by 3.4
meters deep. The tank provides a realistic
full scale environment, complete with a wave
generator and state of the art data-collection
systems. The researchers from FLIR used it
to replicate oil spills in realistic conditions.

The goal of the test was to obtain quantita-
tive information to confirm that thermal
imaging cameras see oil on water. In order
to do that the researchers investigated 5 dif-
ferent kinds of ail in different sea states, from
glassy calm to storm-like, at different view-
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ing angles and at different times of day.

The conclusion was that FLIR maritime thermal imaging cameras excel in pro-
viding real time video and photos of ail, even in the roughest of seas, in glaring
sunlight, with no light at all and from just about any angle.

How does it work?

The detection of oil spill is based on the differences between oil and water in
temperature, thermal reflection and thermal emissivity. Due to a difference in
thermal conductivity oil will usually absorb heat faster during the day, thus it
becomes warmer than the surrounding sea water. This makes it show up on
the thermal images as a hot spot. During the night, the opposite is true; the oil
body will lose heat faster than the surrounding water, which makes the oil
show up as a cooler region.

During the day reflection ail also shows up in the thermal image because it
reflects the thermal radiation from the sun differently. This is similar to the way
that oil and water reflects sunlight differently, allowing the human eye to see a
color difference.




The OHMSETT tank in Leonardo, New Jersey, is
one of the largest of its kind in the world.
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These FLIR thermal imaging cameras are
pointed at oil spills in the OHMSETT tank at
different angles.

A visible image and a thermal image of
Doba/Chad crude oil, at a low camera angle, a
glassy calm sea state, in full daylight.

Detect oil at night

Another difference that enables oil spill detection is a difference in emissivity.
Although emissivity differs in the types of oil, generally speaking the thermal
emissivity of ail is lower than that of water. This allows thermal imaging cam-
eras to ‘see’ ail spill in complete darkness, which means that the oil recovery
can continue during the night. That's very important because there’s a very
limited amount of time in which you can collect the oil before it sinks, dissolves
or evaporates.

During the day thermal imaging systems also have an edge over visual imag-
ing systems. Not only can thermal imaging cameras visualize oil spill in total
darkness, they can also see through smoke, dust and light fog. And because
visible imaging cameras rely on visual light they are much more susceptible to
solar reflections and changes in the viewing angle, while these factors have
very little effect on thermal imaging cameras.

DDE: visualize the smallest of thermal differences

But not all thermal imaging cameras qualify for oil spill detection. The thermal
imaging camera has to be very sensitive to small temperature differences. One
reason why FLIR thermal imaging cameras are an ideal tool for oil spill detec-
tion is that they contain a built in image processing algorithm called Digital
Detail Enhancement (DDE). This allows the camera to visualize even the small-
est of thermal differences.

Put to the test
After the tests were finished, the thermal imaging cameras had to prove their
usefulness in earnest. On April 20, 2010, just a few weeks after the initial tests
the Deepwater Horizon drilling rig blew up. The explosion killed 11 workers and
injured 17 others; another 98 people survived without serious physical injury. It
caused the Deepwater Horizon to burn and sink, and led to the largest acci-
dental marine oil spill in the history of the petroleum industry.

FLIR maritime thermal imaging cameras were intensely used by the oil recov-
ery teams to provide valu-
able information about the
location of oil. Whether
during the finding, contain-
ing or the consecutive
cleanup, FLIR maritime
thermal imaging cameras
contributed to the entire
recovery process.

FLIR maritime thermal
imaging cameras can be e

e e e B

plugged into just about e § _

isti id . An oil recovery operator uses a FLIR HM-Series
every ?X'S INg video moni- handheld thermal imaging camera to direct the
tor using standard con- positioning of oil recovery booms.
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Application

nections and they integrate
very easily with other on
board maritime electronics.

A wide variety of oil
spill applications
s e Thermal imaging cameras
R ¢, - can not only be used at the
il d time of an accident. They
o ST can also be very useful for
The oil spill shows up clearly on this thermal o ) ) )
image. monitoring oil spills during
the ail transfer from oil stor-
age bunkers to ail tanker vessels and vice versa. Thermal imaging cameras
are also valuable tools for coastguard or other law enforcement agencies.
They can track vessels that are illegally polluting our seas by cleaning their oil
tanks in open water.
Thermal imaging cameras can monitor all these activities day and night, in
practically all weather conditions. Furthermore, once they are installed on a
vessel they can not only be used for monitoring oil spills but they can be used

escaped from the Deepwater Horizon as it sunk. for night-time navigation, shipboard security and many other maritime applica-
Note that the oil is much easier to spot on the .
tions as well.\{

thermal image.
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Application

Rolls-Royce uses AVEVA Marine in prac-
tical and daily design work only two
months after migration from Tribon M3

In December 2010, Rolls-Royce received an order from the Singapore-based offshore company,
PaxOcean Engineering, to provide the ship design, propulsion systems and deck machinery for two
platform supply vessels (PSVs) of the UT 755 CD design, (a development of the popular UT 755 series).
The vessels are currently being built at PaxOcean Engineering’s offshore vessel shipyard in Zhuhai,

China, with delivery due in 2012.
AVEVA Korea

Rolls-Royce is a world leader in marine solutions, providing
products, services and expertise to more than 30,000 vessels
in the offshore, merchant, and naval surface and submarine
markets. The Rolls-Royce UT-Design range for the offshore
industry covers platform supply, anchor handling, cable lay-
ing and multi-purpose vessels, as well as seismic survey,
intervention service and drilling vessels.

Following a requirement from PaxOcean Engineering that the
vessels should be designed with AVEVA Marine, Rolls-Royce
decided to migrate immediately to this application. In order to
be able to deliver the design in time, Rolls-Royce took on a
challenging schedule for the training and implementation of
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The UT 755 series has generated more than180 vessels either currently in service or on
order worldwide. Photograph courtesy of Rolls-Royce. AVEVA Marine model of a platform

supply vessel (PSV) of the UT 755 CD design.
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the AVEVA Marine system.

The offshore ship design is carried out at the offices in
Ulsteinvik, Norway, and at Navis Consult, an engineering
company in Rijeka, Croatia, owned by Rolls-Royce. The ship
designers in both Ulsteinvik and Rijeka are all experienced
Tribon shipbuilding users. We met Oddvar Skotte, CAD
Manager, and Oystein Alme, Senior Engineer, Structural
Design, at the AVEVA World Marine Seminar in Malmgo in
November 2011, to find out more about their speedy and effi-
cient migration to AVEVA Marine from the Tribon M3 ship-
building system.

Migrating to AVEVA Marine
from Tribon M3

AVEVA Marine was implemented at
Rolls-Royce in early January 2011.
Training started in the second week in
January in Rijeka, with a five-day project
set-up and a basic administration
course. Over the following two weeks, a
five-day AVEVA Hull upgrade course and
a four-day basic course in AVEVA
Outfitting were held. In parallel, a two-day
migration seminar was arranged at
AVEVA's office in Malmd, Sweden.

After a two-week project planning meet-
ing in Singapore between Rolls- Royce
and PaxOcean Engineering, seven



weeks of training followed, covering the complete outfitting
system.

Rolls-Royce had recently delivered a similar platform supply
vessel, designed completely with AVEVA's Tribon M3 ship-
building system. For the two new vessels, Rolls-Royce decided
to use the Tribon data from this project and migrate the data to
AVEVA Marine. Migration tools and services from AVEVA
helped Rolls-Royce to convert the data to AVEVA Marine.

The hull design work for the new vessels started last week in
March, when the hull data from Tribon was converted to
AVEVA Marine for further design and modifications. The out-
fitting design started first week in May, when outfitting data
from Tribon was converted to AVEVA Marine. Specific design
requirements for the new vessels were re-engineered in
AVEVA Marine. This data then served as a base for the re-
engineering within AVEVA Marine, to cope with the specific
design requirements for this ship. The Outfitting application
from AVEVA Marine proved to be easy to use, and efficiently
handled these design modifications.

The first AVEVA Marine hull and outfitting models of the PSV
vessel were delivered to PaxOcean in the first week in May
and in mid-June, respectively, and the complete AVEVA
Marine model was delivered in the last week in November.

All deliveries were made according to schedule and
PaxOcean was able to derive all the necessary production
information automatically from the delivered models. First steel
cutting at Zhuhai shipyard took place on the 15th of July.
Rolls-Royce found the hull application in AVEVA Marine easy

to start working with, as many features were similar to the hull
application in Tribon. The outfitting application in AVEVA
Marine was a new application for them but, thanks to effec-
tive training supplied by AVEVA, and good training manuals
and user guides, they were ready to start outfitting design
work already in the first week in May.

During this intense and comprehensive design project in
AVEVA Marine, Rolls-Royce became aware of a number of
useful new features for their design projects, including AVEVA
Marine’s well-organized project structure which offers a very
flexible way to set up a project. Furthermore, the PML script-
ing language makes it simple to customize AVEVA Marine
and to add much new functionalities.

Famous UT-Design vessels

The UT-Design PSV series of vessels, which also perform
rescue and standby duties, continues to evolve, and ranges
from small vessels with the most up-to-date features to much
larger complex vessels.

The UT 700 series is recognised as a worldwide standard in the
offshore industry. To date, approximately 800 UT-Design ves-
sels have been built or are under construction around the world.
Platform supply vessels typically transport pipes, cement, liquid
and cargo to and from mainland and offshore installations.
Since it was first delivered in 1996, the UT 755 series has
generated more than 180 vessels either currently in service or
on order worldwide.
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Application

An order for two more platform supply ves-
sels

As a result of the successful design of the two PSVs for
PaxOcean Engineering, the company awarded Rolls-Royce a
contract in November 2011 to design and equip two more oil
platform supply vessels.

These vessels, which also will be built at PaxOcean
Engineering’s shipyard in Zhuhai, China, will have a fully-inte-
grated Rolls-Royce diesel electric propulsion system and
deck machinery. The vessels will be equipped for oil recovery
and fire fighting, and are due to be delivered during the first
six months of 2013.

AVEVA Global to be used in future projects
Rolls-Royce’s ship design projects are often very complex
and executed globally, often using subcontractors. Rolls-
Royce plans to use AVEVA Global, AVEVA’s solution for
multi-site concurrent working, enabling Rolls-Royce’s offices
in Ulsteinvik and Rijeka and their partners to work concurrent-
ly towards the same ship model.

Blocks under construction. Photograph courtesy of PaxOcean Engineering.
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About Rolls-Royce

Rolls-Royce is a world-leading provider of power systems
and services for use on land, at sea and in the air, and has
established a strong position in global markets - civil
aerospace, defence aerospace, marine and energy. Rolls-
Royce employs over 39,000 people in offices, manufacturing
and service facilities in over 50 countries.

The marine business of Rolls-Royce employs 9,000 people in
35 countries, with the main manufacturing centres being in
the UK, the Nordic countries, the United States and, increas-
ingly, Asia.

Rolls-Royce offers a range of ship designs for the offshore
sector from its well-known UT-Design family, launched in the
mid-1970s. The range includes platform supply vessels,
anchor handling/tug/supply vessels, multipurpose service
vessels and other specialised vessels such as coastal patrol
vessels, well intervention, diving support vessel, sub-sea ves-
sels, etc.

About PaxOcean Engineering
PaxOcean Engineering is an integrated
offshore and marine engineering
group, headquartered in Singapore,
and offering new-build, conversion,
repair and design services.

The Group'’s two shipyards in Zhuhai
and Zhoushan in China are modern
and fully equipped with plate/profile
shot blasting and painting systems,
CNC plate-cutting machines, profile-
and plate forming shops, panel and
block assembly shops, and block
blasting and painting shops.\{s

Notice

AVEVA World Magazine 2012 Issue 1
‘Rolls-Royce uses AVEVA Marine in
practical and daily design work only two
months after migration from Tribon M3” 29
page. This article may be reproduced by
any means without permission in writing
from AVEVA. Brands and product names
mentioned may be trademarks and
protected by copyrights of their respective
owners.



Hammelmann High pressure systems in the plant industry

Process pumps - High pressure pumps — Cleaning systems

Founded in 1949 Hammelmann has decades of High pressure pumps

experience in the development and manufacture of high
pressure systems for all branches of chemical industry.

Process pumps

Hammelmann Triplex and
Quintuplex pumps provide
the highest standards of
safety and reliability.

Power ratings up to 650 kW
Flow rates up to 2000 I/min
Pressures up to 3000 bar

Typical applications
Methanol injection

Fatty alcohol process
LDPE

Wet oxidation

CO, extraction

Mill scale removal

Non woven fabrics

Boiler feed pumps
Re-injecting reservoir water

Typical fluids

* Acrylic acid

* Adipoladipinat
e Butane

e Carbon dioxide
 Diesel oil

o Ester

e Ethanol
 Fatty acids

e Glucose

* Glycol

¢ Inhibitors

e LDHI

e Methanol

* Methylester

* Pentane

e Process water
e Salt water

» Scale Squeeze
* Vinyl acetate
* Waste water

WWW. hammelmann-process.com

Hammelmann pumps produce maximum performance
from a minimal footprint which is the result of combining

a compact integral speed reduction gear end with the
concept of a vertical configuration.

Power ratings up to 750 kW
Flow rates up to 1700 I/min
Pressures up to 4000 bar

Industrial cleaning with
high pressure pumps and
applications systems up
to 3500 bar

* Heat exchanger cleaning:
rigid and flexible flushing
lances, tube cleaning
nozzles, internal and
external heat exchanger
cleaning systems

* Tank cleaning: tank
cleaning heads, internal
cleaning systems for
autoclaves

* Pipe and sewer cleaning:
standard and reversible
sewer cleaning nozzles,
powered hose reels

» Surface prep./cleaning:
with and without vacuum,
remote controlled

» Abrasive cutting: abrasive
entrainment and cutting
nozzles, abrasive
container, precision cutting
components

EMICO, 70-1 Chunui-dong Wonmi-gu
Bucheon-si, Gyeonggi-do 420-858 Korea
Tel : 82-2-806-4263 Fax : 82-2-806-4266
e-mail : noah@emico.co.kr
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DSME won the first LNG-FPSO order

Ryu Wan-soo (third from the right), Senior Executive Vice President and Chief
Business Officer of DSME, Datuk Anuar Ahmad (fourth from the right),
President of Petroliam Nasional Berhad, and Philippe Barril (fifth from the
right), President of Technip, are shaking hands right after signing the contract
in Kuala Lumpur, Malaysia, on 5 June.

Daewoo Shipbuilding & Marine Engineering (DSME) received a LNG-
FPSO order for the first time in the industry, opening the door to the
era of LNG.

DSME and Technip Consortium, a France-based world-leading off-
shore plant design and construction company, secured an order from
Pretroliam Nasional Berhad, Malaysia's state-run oil company, for 1
LNG-FPSO on 5 June.

This LNG-FPSO, which will measure 300m in length and 60m in width,
can store up to 180,000 m’ of liquefied natural gas (LNG) and 20,000
m’ of condensate(volatile liquid hydrocarbon) in the hull. Based on
that, this LNG-FPSO can produce, refine, and unload up to approxi-
mately 1.2 million tons of LNG yearly.

The detailed design of this offshore facility will be undertaken jointly by
DSME and Technique. This LNG-FPSO will be built at DSME’s Okpo
shipyard and delivered to the ship owner by June 2015. After delivery,
it will be deployed in the Kanowit field located off the northwest coast
of Sarawak State in Malaysia.

Ryu Wan-soo, Senior Executive Vice President and Chief Business
Officer of DSME, who attended the signing ceremony on the same
day, said, “Additional orders are anticipated as the natural gas field

HHI Bags Order for Biggest Drilling Rig

Hyundai Heavy Industries (HHI), the world's biggest shipyard,
announced that it won an order to build a semi-submersible drilling rig
for Fred Olsen Energy on 28 May.
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exploitation is expanding worldwide, using the LNG-
FPSO.”

Thierry Pilenko, Chairman of Technip, expressed his
expectation, saying, “We will successfully carry out
the project if the DSME’s expetrtise in offshore facili-
ty construction and the technological capability of
Technip are combined.”
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Hyundai Heavy, as a turnkey contractor, will under-
take all works including engineering, procurement
and commissioning for the USD 700 million pro-



jects. The contract also includes an option exercisable by the
owner to order an additional same class drilling rig.

The rig will be built at Hyundai Heavy’s Gunsan Shipyard.
Equipped with a 1,650 ton Goliath Crane and the world's largest
1.3 million DWT dry dock, the Gunsan Shipyard has delivered 26
ships since its establishment in 2010.

The semi-submersible, measuring 123 m in length and 96 m in
width with an operating depth range of 70 m to 3,000 m, will be
built according to NORSOK standards. These standards are appli-
cable to rigs operating in the adverse conditions of the North Sea.
When completed in March 2015, this semi-submersible rig will be
the biggest ever built and able to drill to depths of 12,200 m.
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STXOS received orders for 2 units of
6,500 CBM LPG carriers

STX Offshore & Shipbuilding (STXOS) announced that it won an
order for 2 units of 6,500 CBM LPG carriers from a Greece-based
ship owner in Athens, Greece on 22 June. The 2 LPG vessels will
be built at Busan shipyard of STXOS and delivered to the ship
owner by the second quarter of 2014.

Deepwater Nautilus. Hyundai Heavy built this
semi-submersible drilling rig for Transocean in 1999.

———

Naming ceremony: Ivar Brandvold, CEO and President of
Fred Olsen Energy (left) and Kang Young-seog, Senior
Vice President and Head of Hyundai Heavy's Oslo
branch.

According to STXOS, STXOS recently entered into
a Letter of Intent (LOI) with a domestic shipping
company for the construction of 2 LNG carriers and
is in the final stage of negotiation with a Middle
Eastern shipping company for the construction of 1
NG carrier. Thus, STXOS is expected to win new
orders worth a total of USD 430 million when the
final contract is signed.

Meanwhile, new orders for LPG carriers and medi-
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um-sized tankers have been increasing this year despite the overall
decline in placement of new orders this year, according to Clarkson.
Particularly, LPG carrier orders placed until April this year surpass
those placed throughout the previous year.

STX Group is strategically moving ahead to meet the requirements of
ship owners worldwide. STX has steadily secured orders for medium-
sized tankers since the beginning of this year, and has won orders for
8 liquefied gas carriers worth USD 570 million, including the order
awarded this time. That is a splendid performance, considering that
the LNG and LPG carrier orders booked until the first quarter of this
year worldwide stand at 32 units. STX won orders for 45 vessels worth
USD 2.42 billion so far this year.

An official from STXOS said, “STX has steadily won orders in the medi-
um-sized tanker and high value-added vessel sectors where STX has
the competitive edge. We will focus on winning more orders as we see
a rising demand for these vessels in European countries, including
Greece.”

STXZA1]%, 6,500 CBME LPGAl 23 4%
STXZEMHYE K| 68 222 T2|A OfEH|U|oA 6,500 CBME LPGM 23
= 30k YSict

STXZEMHYO| 22|A MAIZERE £55t 6500 CBVIg LPGA 2M2 SAt
AMAUIN AZRSH 20143 227 |7kK| Q1==! of oIt

STXZEMHUO] =M, EZ =2 MARRF LNGM 2X0] thet LOIE MZHe
H 38 MARIE INGH 18 ek 2IeH SiTpdal HAO UK =S Al
A & 43 22 2Ol At 35 GAS 4 Q2 o= T|thsta ULt
SHH k2| MR 2™ ol S0 MEFQI MEF BIR7F S0HE 7RO

Nz LPGATH 58 57| 20k= 85 Z7Mi8 2o0ln
UCt. S3| LPGHe] 22 0ln| Xl ZH) 258 22

HCF Soll 427K 25E M80] O R S=o|ct
STX 122 M| At tér AJRfO) EEﬂEQ.” BlghE K2k

=X

Nexans awarded 16 million Euro umbilical contract by Statoil

Nexans has secured a 16 million Euro contract with Statoil to engineer
and supply a 16.5km subsea power umbilical that will be used to con-
nect the Gullfaks C platform in the North Sea to its subsea compres-
sion and processing equipment on 7 June, 2012.

The Gullfaks project, located 160km west of Sognefjorden, Norway, is
the second largest subsea gas compression project planned by
Statoil, after the Asgard subsea gas compression project, which it is
also responsible for.

The field comprises several subsea templates at a depth of 135
metres. Statoil plans to install a subsea compressor that will facilitate
the compression and transportation of gas.

“We are pleased to have been selected as a supplier of umbilicals for
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this contract, which we believe is a result of a com-
bination of proven expertise, skills and technology
in this sector”, said Ragnvald Graff, Sales &
Marketing Director, Hybrid Underwater Cables
Division, Nexans.

Subsea gas compression forms part of Statoil's
ambition to develop the necessary elements
required to create the ‘subsea factory’ to pave the
way towards oil and gas exploration in the Arctic
and other deepwater regions.

Nexans pioneered umbilical technology and its
power umbilicals integrate the functions of power
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cables and umbilicals in a single cable, enabling a high-voltage
(HV) supply to be provided for deepwater projects. The power
umbilical includes a number of steel tubes as well as fiber-optic ele-
ments, signal cables for control and monitoring, as well as insulat-
ed power cores, all being supplied from Nexans’ factories.

By eliminating the need to transport and install separate power and
control umbilicals, the power umbilical significantly reduces trans-
portation and installation costs.
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HHIC-Phil’s Subic Shipyard clinched orders for 10 medium-sized contamerships

Hanjin Heavy Industries and Construction (HHIC) successfully
clinched a contract for 10 units of 5,000 TEU containerships
(including the optional vessels) from a European ship owner for the
first time this year. The contract is valued at approximately USD 450
million.

HHIC-Phil's Subic Shipyard, which has the price competitiveness
based on abundant labor and newest facilities, has steadily
amassed the technologies and overcome the difficulty arising from
the recently declining ship prices. In addition, HHIC anticipates tan-
gible results from its Yeongdo shipyard which is currently undergo-
ing drastic improvement of production system to secure competi-
tiveness.

An official from HHIC said, “We owe this success in winning the
contract to our price-competitiveness and trust of ship owners for

our high quality vessels. Based on this achieve-
ment, we will aggressively target the market.”
The containerships ordered to HHIC this time are
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255 m long, 37 m wide, 22 m high with a maximum speed of 21.5
knots and are eco-friendly vessels incorporating the fuel-saving tech-
nology (Eco-Design) which attracts the attention of ship owners.
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STXOS secured a KRW 160 billion order for 4 tankers from Alterna

STX proved its competitiveness in the medium to large-sized tanker
market again. STX Offshore & Shipbuilding (STXOS) announced that it
was awarded a contract to build 4 units of 50,000 DWT tankers from
the U.S.-based Alterna on 2 May. The contract is valued at KRW 160
billion.

STXOS won an order for 2 vessels of the same kind from Alterna in
late April and secured this contract as the ship owner exercised the
option on additional vessels. These vessels will be built at STXOS’
Jinhae shipyard and delivered to the ship owner by the second quarter
of 2013. STX has strategically moved forward to conform to the
requirements of ship owners worldwide since the beginning of this
year.

STX has won orders for 23 tankers worth USD 830 million, and has
secured orders for 8 liquefied gas carriers, such as LPG carriers, worth
USD 560 million so far this year. According to the data published
recently by Clarkson, the researcher in the global shipbuilding and
shipping industries, new orders for medium-sized (30,000 to 60,000
DWT) tankers and liquefied gas carriers such as LNG/LPG carriers
stood at 35 units and 41 units, respectively, from January to April this
year.

An official from STXOS said, “I am convinced that we will maintain
steady growth in new orders this year for various types of vessels such
as tankers, liquefied gas carriers, offshore plants, containerships and
others. We will actively cope with the changes in the market and
respond to the requirements of customers in the best way, cementing
our position as the global shipbuilding Group.”
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The Shipbuilding Marketshare

In 2012, domestic shipbuilding industry
is expected to see new order intake
decline in the second after rising in
the first half. Last year, domestic ship—
yards showed a robust growth in the
first half and a sluggish growth in new
order intake last year. In 2011, they
won a combined USD 38 billion worth
of orders in the first half and USD 12.8
billion worth of orders in the second
half. This year, domestic shipyards are
expected to win a combined USD 20.6
billion worth of orders in the first half
and USD 28.2 hillion worth of orders in
the second half.

According to the data published recent-
ly by Shinhan Investment Corporation,

Daewoo Shipbuilding &
Marine Engineering Co., Ltd.

Hyundai Heavy Industries Co., Ltd,
(Ulsan)

Hyundai Heavy Industries Co., Ltd,
Gunsan)

Hyundai Mipo Dockyard Co., Ltd.

Hyundai Samho Heavy
Industries Co., Ltd.

Samsung Heavy Industries Co., Ltd.

6,960

Sungdong Shipbuilding &
Marine Engineering Co., Ltd.

ShinaSB Yard Co., Ltd.

SPP Shipbuilding Co., Ltd. (Sacheon)

STX Offshore & Shipbuilding Co., Ltd.

Shipbuilding Companies Backlog

CGT (000) MAY.2012 standards, (furnish data : Clarkson)

3 major shipping indexes, such as BDI, CCFl and WS, are expected to rebound after March

and the price of second—hand vessels which have been falling are likely to stabilize and

increase gradually.

The stabilizing prices of second-hand vessels, which will have a positive impact on the
improvement of ship owners' liquidity, are expected to bring a turnaround in the shipbuilding
market and help increase new orders over the long—term,

According to the Clarkson data, domestic shipyards have secured a significant portion of the
world's orders and maintain world's leading position.

Here, we take a close look at the performance of major domestic shipyards, such as Hyundai
Heavy Industries (HHI), Daewoo Shipbuilding & Marine Engineering (DSME), Samsung Heavy

Photo : Sungdong Shipbuilding & Marine Engineering Co., Ltd.
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Offshore Plant Orders
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View of the 25th World @ @
Gas Conference

25th World Gas Conference

- Advent of gas industrial revolution

Wind power, solar power, etc., have emerged as alternative sources of energy since several years ago, but have
yet to be proven effective. Clearly there are many technological hurdles to be overcome. As a result, natural gas
has been highlighted as the energy for the near future.

‘World Gas Conference’ ran from June 4 to 8 in Kula Lumpur, Malaysia with great success. This Conference, the
25th event, revolved around the theme, “Gas: Sustaining Future Global Growth”.

‘World Gas Conference’, organized by International Gas Union (IGU), touched on a wide range of issues facing
the industry in the field of gas. This conference draws approximately 5,000 executives and experts in energy
from about 80 countries worldwide and provides the platform for gas companies to showcase their technologies
and solutions related to the gas exploration, production, storage, transportation, supply, etc.

About 20,000 visitors to this event witnessed the enthusiasm worldwide for the development of gas energy. {s
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Total, a France-based oil company




Gazprom is the world’s largest gas
producer, producing about 20% of
the world's natural gas.

PTT Group is the leading
company in the South East
Asia in the production of
petrochemicals, oil and gas field
exploration, drilling, transportation,
and refining.
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1. PGNIG, a Poland-based gas company

2. RWE, a German-based electricity and gas
supplier, established in 1898

3. China National Petroleum Corporation (cnpc),
the Chinese state-run oil company
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Korea Gas Corporation (KOGAS), a
public corporation established to supply §

the natural gas for domestic

consumption, also participated in WGC.
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Misc, a Malaysia-based marine

transportation company
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@lisglore - Drilling ship’s mud system

Kot Ship

valve

Hifly Valve

drilling rate is vital for the drillship and affected by mud line. Ordinary knife

gate valve used in most drillship has high rate of leakage and is
susceptible to abrasion. Consequently, the downtime caused

l| ] Hifly Valve developed the mud system valve for offshore drillship. The
E

‘High performance mud
system valve’ incorporating
the multi seat knife gate
valve technology

by the failure or mud contamination is prolonged and signifi-
cantly decrease the drilling rate. Thus, the dedicated valves for
mud line need to be used, considering the efficiency of drill-
ship operation.
The dedicated valve for mud line, developed by Hifly Valve, has
strong wear resistance, is bi-directional, and can block the fluid with-
out any leakage. Particularly, this valve, which incorporates the
‘multi seat knife gate valve’ of Hifly Valve’s specialized technology,
assures excellent performance. In addition, this valve can be
replaced easily by non-experts, unlike other valves that require
professional experts to replace the faulty valve with a new one or
the valve seats. Furthermore, this valve is designed to have the
closed structure preventing the entry of foreign matter perfectly,
unlike ordinary valves, and is currently applied to the Noble drill
ship.
Hifly Valve specializes in the manufacturing of knife gate valve used
for the offshore mud line, petrochemical, power plant, mining sec-
tors, and metal seat butterfly valve for the shipyards’ tanker, con-
tainer, FPSO, LNG, LPG, steam and foam line, fire fighting,
hydrant, SEA Chest, hot exhaust gas and high temperature fluid
control.

TEL: +82-51-831-8482
http://www.hiflyvalve.com



Fisher® va

ves & FIELDVUE™

instruments, Lloyd’s Type

Approval

Emerson Process Management Korea

Emerson Process Management's
complete line of Fisher valves
and FIELDVUE digital valve con-
trollers has received Lloyd’s
Register's Marine Type Approval
for process control applications
within the offshore oil and gas
production industry.

This Marine Type Approval
ensures that Fisher products can
be installed in critical duties on ships, mobile offshore units
and floating structures moored at a fixed point such as
drilling rigs or platforms.

Lloyd’s Register is an impartial certification service that pro-
vides third-party verification of a product's conformance to
specific standards or specifications and to the use of
appropriate, quality manufacturing systems. According to
Ken Kleemeier, Industry Business Development Manager at
Emerson, there is growing international awareness of the
importance of third-party certification such as Lloyd’s
Register, particularly in the oil and gas industry.

“Offshore oil and gas operators are very focused on equip-
ment safety and integrity,” Kleemeier stated. “This focus
extends to material sourcing, procurement, and manufac-
turing activities, with the objective being that all equipment

Fisher” FIELDVUE™ DVC6200f
Digital Valve Controller

utilized in offshore vessels
and installations meets rigor-
ous industry operating and
safety standards.”
Kleemeier went on to say,
“Emerson is the first manu-
facturer to have a complete
line of control valves and dig-
ital valve controllers Marine
Type Approved by Lloyd’s
Register.”

Prior to granting certification to the Fisher products, Lloyd'’s
Register personnel reviewed Fisher product designs to vali-
date compliance with industry codes and standards. They
also witnessed and reviewed documented product perfor-
mance tests that confirmed the integrity and functional per-
formance of the Fisher designs in production.

In addition to product Type Approval, multiple Emerson
Fisher manufacturing sites met inspection and test require-
ments for Lloyd’s manufacturing approval.

-TEL: +82-2-3438-4600
-http://www.emersonprocess.co.kr

Kot Ship
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BN®able & System'’s flame retardant
cables for ship and offshore

Kot Ship

applications

LS Cable & System

The photo shows the flame retardant for power
application, flame retardant optical cable, silicon
insulated flame retardant cable, and flame retardant
cable for control and measurement (from the left).

LS Cable & System successfully developed the
flame retardant cable withstanding the temper-
atures up to 950°C. This cable will have wide-
ranging applications in ships, offshore plants,
building, industrial facilities for emergency
power supply in case of fire, operations of
essential equipment and firefighting/disaster
prevention system.

This product, which improved the properties of
mica used in flame retardant tapes and is
added with glass fiber, can withstand the tem-
peratures 200°C higher compared to ordinary
flame retardant cables that can stand up to
750°C.

According to LS Cable & System, this product
can withstand up to 950°C for 2 hours and
operates normally against external impact,
water sprinkling during the firefighting activities.
In relation to the performance, this product
conforms to the International Engineering

Consortium (IEC) Standard, BS (British
Standard), and NF (Normes Francaises) which
are far more rigorous than domestic flame
retardant standards.

In addition, LS Cable & System successfully
developed the silicon flame retardant insulated
cable and the flame retardant cable for industri-
al structures, which enhanced the flexibility, is
easier to install and can be used in various
environments.

Flame retardant cables product line
* Flame retardant cable for ship and offshore
applications
- Ship & Offshore, oil & gas applications
- High temperature flame retardant (950°C,
830°C)
* Silicon insulated flame retardant cable
- Greater flexibilty, easier to install, applicable in
various environments
- High temperature flame retardant (950°C,
830°C)
* Flame retardant cable for buildings & infras-
tructures
- Buildings, Tunnels, Industrial facilities, Factories
- High temperature flame retardant (950°C,
830°C)
* Flame retardant cable for medium voltage
- Onshore & Offshore plants, Buildings,
Infrastructures
- Ordlinary flame retardant (830°C, 750°C)

- TEL: +82-2-2189-9114
- http://www.lIscns.com



WS Line of Ultrasonic Compact
Weather Stations

G. Lufft Mess- und Regeltechnik GmbH
(hereafter Lufft) has been involved in the
production of climate measurement equip-
ment since its foundation in 1881. Lufft
products and equipment can be found
wherever there is a need to measure and
record atmospheric pressure, temperature,
relative humidity and other environmental
variables.

Among their products, VENTUS ultrasonic
wind sensor and WS series compact weath-
er stations are unrivaled in the world of
weather instruments.

VENTUS is a seawater-resistant and mainte-
nance-free wind meter which measures
wind direction and wind speed and also cal-
culates acoustic virtual temperature. The
ultrasonic wind sensor is designed without
mechanical parts as known with traditional
“cups and vane”.

VENTUS is heated in case of critical ambient
conditions. In a cold climate, the ice-free
condition of the measurement data acquisi-
tion system is the decisive advantage com-
pared to vane anemometers. And not only
has it demonstrated its suitability for turbine
applications through the ice-free test, VEN-
TUS has also successfully passed vibration
tests, salt tests as well as destructive testing
(HALT). It is recommended for: wind tur-
bines, marine/ships, meteorology and build-
ing automation.

The WS series of compact weather stations
are unrivaled in price to performance ratio.
WS series are designed with different levels
of functionality to meet your specific weather

VENTUS Ultrasonic wind sensor WS501 Compact weather station

monitoring needs.

The WS family is a range of low cost, compact weather stations for the
acquisition of a variety of measurement variables. Depending on the
model, each device has a different combination of sensors for the various
measurement variables as follows:

- Air temperature & pressure

- Relative humidity

- Precipitation intensity & quantity

- Wind direction & speed

- Compass

- Global Radlation

The external sensors like temperature sensor, surface temperature sensor,
rain gauge, etc can be connected to the different WS models.

VENTUS and WS series are covered to protect from the elements. To
keep the sensors in accordance with the latest state-of-the-art, it is possi-
ble to carry out a firmware update on site with no need to remove the sen-
sors and to retumn it to the manufacturer.

- TEL: +82-32-351-2209
- http://www.elovep.co.kr
- http://www.lufft.com
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BMEA (Busan Marine Equipment Association)

Member List

ANSWER CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.answerclear.com

Main Products : CO2 Extinguishing Sys. External Fire Fighting
Sys.

TEL : +82-51-831-3691

BANDO MARINE.

Head Office : Gangseo-gu Busan
Homepage Add. : www.bando.info
Main Products : Life Boat

TEL : +82-51-831-1950

BERM YOUNG VALVE.

Head Office : Gangseo-gu Busan

Homepage Add. : www.byvalve.com

Main Products : Quick Closing Valve, Ball Valve, Bellows, Beal
Valve

TEL : +82-51-311-2511

BMT CO., LTD.

Head Office : Yangsan Gyeongsangnam-do
Homepage Add. : www.superlok.com/

Main Products : Fitting & Valve, Vacuum Clamp
TEL : +82-55-783-1000

BO KYOUNG IND., CO.

Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : O-ring, Sealing, Gasket
TEL : +82-51-831-4615

BOKYUNGTL CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Rudder Body, Winch, Crane
TEL : +82-51-832-0801

BO MYUNG METAL CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Copper Tube & Pipe, Cupro-Nikel Pipe, Copper
Fitting

TEL : +82-51-266-4101

BOYANG HARDWARE CO., LTD.

Head Office : Kimhae Gyeongsangnam-do
Homepage Add. : www.byhd.co.kr

Main Products : Stairway Body, Ladder, Hardware
TEL : +82-55-345-1951

BUSAN INDUSTRY CO.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Powder Coating
TEL : +82-51-831-4810

BUSUNG PLANT CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Cargo Reducer Piece
TEL : +82-51-831-1784

CEPHAS PIPELINES CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Butterfly Valve

TEL : +82-51-263-3661

CHK CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.chkj.co.kr

Main Products : Telephone Booth, Work Shop, Cable Box, Spare
Box

TEL : +82-51-831-9500

CHWANG HYEOP INSTRUMENTS.
Head Office : Gangseo-gu Busan

88 ' Koerstip

Homepage Add. : www.chkj.co.kr

Main Products : Telephone Booth, Work Shop, Cable Box, Spare
Box

TEL : +82-51-831-3607

CHANG WON ENVIRONMENT IND CO., LTD.
Head Office : Kimhae Gyeongsangnam-do

Homepage Add. : www.seaclean.kr

Main Products : Sewage Tredtment Plant

TEL : +82-55-342-5545

CMR KOREA CO., LTD.

Head Office : Kumjung-gu Busan

Homepage Add. : www.cmkkorea.com

Main Products : Temperature & Press Sensor, Alarm Monitoring
Sys.

TEL : +82-51-521-2883

DAECHANG METAL CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Main Bearing support, Chain Wheel, Gear Wheel
TEL : +82-51-264-0831

DAE-DONG ENTEC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.ddentec.com/

Main Products : Air Cooler, Oil Cooler, Oil Tank, Air Tank, Oil
Heater

TEL : +82-51-832-1123

DAE HAN HEAT ELECTRIC MACHINERY
IND.,CO.

Head Office : Kijang-kun Busan

Homepage Add. :

Main Products : CO2 Welder, DC Tig, Welder, AC ARC Welder
TEL : +82-51-724-6777

DAEHEUNG IND. CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.daeheungind.kr/kr/

Main Products : Forged Flanges, Nozzel & Forged Neck, Forged
Items for ship

TEL : +82-51-831-6635

AQ TECK CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Flower Meter, Viscometer, Control Valve
TEL : +82-51-831-3720

DAEHWA TECHNICAL CO., LTD.

Head Office : Kimhae Gyeongsangnam-do

Homepage Add. :

Main Products : Shot & Blast, Painting, Painting’ s Manufacture
TEL : +82-55-329-5705

DAEJUNG SPECIAL STEEL CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Winch, Shaft, Gear Cluch

TEL : +82-51-831-1133

DAEKYUNG CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.dkhoist.com

Main Products : Chain Block, Lever Block Trelley
TEL : +82-51-264-6611

DAERIM MACHINERY CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.dae-rim.kr

Main Products : Head, Air Receiver Tank, Pressure Vessel,
Reactor

TEL : +82-51-831-1456

DAESAN ENGINEERING CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.daesan-eng.com
Main Products : E/R Package unit, Pipe Group Unit
TEL : +82-51-831-0090

DAE SEONG MARINE TEC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.ds-frp.com/

Main Products : Pipe Insulation System, FRP Weather Door
TEL : +82-51-832-2071

DAESUNG IND CO.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : VENT SYS, OIL TANK, Out Fitting
TEL : +82-51-831-7427

DAE WON HEAVY INDUSTRIES CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.daewonindustry.co.kr/

Main Products : Deck Machinery, Deck Equipments, OffShore
TEL : +82-51-831-5215

DAEWON METAL IND. CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.galvanizing.co.kr/

Main Products : Hot Dip Galvanizing, Pipe for Shipbuilding
TEL : +82-51-831-2541

DAEYANG ELECTRIC CO., LTD.
Head Office : Saha-gu Busan

Homepage Add. : www.daeyang.co.kr
Main Products : Precision Instrument

TEL : +82-51-200-5331

DAEYANG INSTRUMENT CO., LTD.
Head Office : Saha-gu Busan

Homepage Add. : www.daeyang.co.kr

Main Products : Precision Instrument

TEL : +82-51-200-5331

DAEYANG SP CO., LTD.

Head Office : Yangsan Gyeongsangnam-do
Homepage Add. :

Main Products : Welding machine

TEL : +82-55-388-3800

DA HEUNG ENG. CO., LTD.
Head Office : Sasang-gu Busan
Homepage Add. :

Main Products : Marine valves

TEL : +82-51-311-1882

DAOM METAL.

Head Office : Sasang-gu Busan

Homepage Add. :

Main Products : Sus plate, Flange, Pipe sleeve
TEL : +82-51-315-1347

DEAIL MACHINERY.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Piston Rod, Cross headpin, Propeller Shaft
TEL : +82-51-832-1119

DECKWIN CO., LTD.

Head Office : Youngdo-gu Busan
Homepage Add. : www.deckwin.com
Main Products : Winch

TEL : +82-51-413-1193

DH-M CO., LTD.

Head Office : Seo-gu Incheon

Homepage Add. : www.dhm.co.kr

Main Products : High Pressure Blower, High Pressure Washer
TEL : +82-32-527-5782

DHP ENGINEERING CO., LTD.
Head Office : Dongnae-gu Busan



Homepage Add. : www.dhpeng.com

Main Products : Plate Type heat Exchanger, Disk & Shell type
heat Exchanger

TEL : +82-51-556-4200

DINES CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Provision Crane, Tilting Radar Post
TEL : +82-51-971-0972

DK INDUSTRIAL CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.dk-ind.com/

Main Products : Silencer, Fire Damper, Lashing Bridge, Rudder
TEL : +82-51-832-1436

DK TECH CORPORATION CO., LTD.

Head Office : Kimhae Gyeongsangnam-do

Homepage Add. : www.dklok.com

Main Products : Instrument TuBe Fitting, Instrument Valve
TEL : +82-55-338-0114

DNP CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.dnpco.kr

Main Products : Fire & Gas Damper, Galley Equipment, AL, Steel
Furniture

TEL : +82-51-831-4551

DOLIM PRECISION.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Cross Head Pin, Main Journal, Crank Shaft
TEL : +82-51-831-8861

DONG-A VALVE IND.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Marine Offshore valve, Strainer
TEL : _+82-51-831-1500

DONGBANG SHIP MACHINERY CO., LTD.
Head Office : Jinhae Gyeongsangnam-do

Homepage Add. : www.dongbangsm.co.kr

Main Products : General Steel Poping, Framo & Hydro Piping,
Module Unit

TEL : +82-55-545-0882

DONGHAE INTEC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.dhintec.co.kr

Main Products : Sleeve, Scupper, Suction Bell Mouth
TEL : +82-51-831-2565

DONG HUN ENTERPRISE CO.
Head Office : Sasang-gu Busan
Homepage Add. :

Main Products : Ball Valve

TEL : +82-51-314-2610

DONGHWA ENTEC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.dh.co.kr

Main Products : E/R Heater & Cooler, Copt, Condenser, Plate
Heat Exchanger

TEL : +82-51-970-1000

DONGHWA M&E CO., LTD.

Head Office : Kimhae Gyeongsangnam-do
Homepage Add. : www.donghwame.com
Main Products : Heat Exchanger

TEL : +82-55-340-6700

DONGHWA PNEUTEC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Air Comfressor, Cylinder, Cylinder, Head, Piston
TEL : +82-51-974-4800

DONGIL SHIPYARD CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :www.dongilshipyard.co.kr

Main Products : Rescue Boat Davit & Winch, Assembly, Line
Hauler

TEL : +82-51-200-1211

DONGKYUNG INDUSTRY CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.dki21.co.kr

Main Products : Reducer, Gear

TEL : +82-51-832-1602

DONG NAM ENGINEERING CO., LTD.
Head Office : Saha-gu Busan

Homepage Add. : www.dongnam-eng.com

Main Products : Electric Control Panel

TEL : +82-51-204-3984

DONGNAM PRECISION IND. CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Multi Core Tube, Sus Cable Tray & Cover, LNG
Line Out Fitting

TEL : +82-51-831-3500

DONG SUNG HIGHTECH.

Head Office : Gangseo-gu Busan

Homepage Add. : www.dshitech.com

Main Products : Shutter Grill, P-Chamber, Diffuser, Frie Damper,
Volume Damper

TEL : +82-51-831-9561

DONGYANG G.T.S.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Compresed Centellen Board, Metal Inserting
Gasket

TEL : +82-51-831-6505

DONGYANG HYDTEC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.dongyang-hyd.com

Main Products : Rudder & propeller Truck, Block lifter, Gripper
Jack System

TEL : +82-51-831-6185

DONGYANG METAL CO., LTD.
Head Office : Sasang-gu Busan
Homepage Add. : www.dy-metal.co.kr
Main Products : Swing bolt a' ssy, Fittings
TEL : +82-51-814-5157

DONGYOUNG ELECTRIC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.dyelectric.com

Main Products : Main Switchboard, Emergency Switchboard
TEL : +82-51-261-9800

DSB ENGINEERING CO., LTD.

Head Office : Youngdo-gu Busan

Homepage Add. : www.dseng.com

Main Products : Totally Enclosed, Lifeboat, Herged Qrarity Davit
TEL : +82-51-412-5937

DSE BEARING CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. : www.dsebearing.com
Main Products : Metal Bearing

TEL : +82-51-831-2046

DSK CO., LTD.

Head Office : Youngdo-gu Busan
Homepage Add. : www.dskworld.com
Main Products : Piston Crown

TEL : +82-51-417-7800

DUYOUNG INDUSTRIAL MACHINES CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Plate-Baffle

TEL : +82-51-831-2477

EM SYSTEC CO., LTD.

Head Office : Sasang-gu Busan

Homepage Add. : www.emsystec.com

Main Products : Marine Switch Board, Control Console
TEL : +82-51-302-8761

FRIEND CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.thefriend.co.kr

Main Products : Marine Cable Tray, Mud Box, Strainer
TEL : +82-51-831-9456

GEO MAEK SHOT&PAINT CO.,LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Deck Machinery Part, Hose Handling Crane
TEL : +82-51-264-3315

GEORIM ENGINEERING CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.kangrim.com

Main Products : Marine Indutrial Boiler, Exhaust Gas Boiler
TEL : +82-51-831-2929

GISUNG ENGINEERING CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Air Reserovir, Heat Exchanger
TEL : +82-51-831-4475

G. M. TEC CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. : www.igmtec.com

Main Products : Duct Equip’ t Seat Support
TEL : +82-51-831-5851

G.S HIGH-TECHER CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.gshightecher.koreasme.com
Main Products : Air Vent Head, Pipe Coupling

TEL : +82-51-832-0456

G&S PRECISION IND CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Cable Tray, Vent, Hull Oufffittings
TEL : +82-51-831-0849

HAE DONG METAL CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. : www.hdanode.com
Main Products : Zinc Anode, Al Anode
TEL : +82-51-831-3751

HAE DUK RUDDER & R.STOCK CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.rudders.co.kr

Main Products : Rudder & R.Stock, Rudder Horn, Rudder Carrier
TEL : +82-51-831-0101

HAE SUNG INDUSTRIAL.

Head Office : Saha-gu Busan

Homepage Add. : www.hsjs.co.kr/

Main Products : Cable Tray, Cable Way Fitting, Cable Coaming
TEL : +82-51-264-8103

HAEWON INDUSTRIES CO.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : P/Crown, P/Skirt
TEL : +82-51-831-4600

HAEWON IND. CO., LTD.

Head Office : Sasang-gu Busan

Homepage Add. : www.heawon.net

Main Products : Copper, Copper-Nickel, Monel Fitting & Flanges
TEL : +82-51-312-2161

HAEYANG FAMILY CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : F.P Propeller, C.P Propeller, Propeller Shaft
TEL : +82-51-831-3550

HAEYANG METAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : F.P Propeller, C.P Propeller, Propeller Shaft
TEL : +82-51-831-4591

HAEYANG PROPELLER CO., LTD.
Head Office : Gangseo-gu Busan
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Homepage Add. :
Main Products : Marine Propeller
TEL : +82-51-831-4599

HANCHANG TRANS CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.hctr.co.kr

Main Products : Pole Mounted Transformer, Pad Mounted
Transformer

TEL : +82-51-831-3470

HANJULEVEL.

Head Office : Sasang-gu Busan

Homepage Add. : www.hanjulevel.co.kr

Main Products : Level instrument Etc, Vapour Emision Control
Sys.

TEL : +82-51-303-0537

HANLA IMS CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.hanlalevel.co.kr

Main Products : Cargo Tank Monitoring Sys. Tank Remote
Sounding Sys.

TEL : +82-51-601-3019

HANLA IND CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Oil Filter unit, Gas Blower
TEL : +82-51-264-2201

HANMAUM KI-GONG CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.hankg.co.kr

Main Products : Air Cooler Housing, Oil Cooler Housing
TEL : +82-51-831-5211

HEARTMAN CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.heartman.co.kr

Main Products : Nozzle Tip, Plunger Ass'y, Fuel Injection V/V
TEL : +82-51-262-8869

H.M.E.

Head Office : Kijang-kun Busan

Homepage Add. : www.hyomyungeng.com

Main Products : Battery Charger, Light Signal Column
TEL : +82-51-709-9000

HOSEUNG ENTERPRISE CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.hoseung.koreasme.com

Main Products : Tand Package Unit, Pump Package Unit, Cooler
Package Unit

TEL : +82-51-831-2233

HWAUJIN ENTERPRISE CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.hwa-jin.com

Main Products : Control Box, Gauge Board System
TEL : +82-512-831-9447

HWAJIN PF CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.hwajinpf.com

Main Products : Butt-Welding Pipe, Fittings Carbon Steel
TEL : +82-51-204-3001

HWA SHIN PRECISION CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Life Boat Winch

TEL : +82-51-831-9839

HYOSUNG STEEL TECHNOLOGIES CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Steel plute cutting, Hy Auto or Manual

TEL : +82-51-831-5093

HYUNDAI HYCRAULIC CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.hhmce.co.kr

Main Products : TURNING ROLLER, BLOCK LIFT
TEL : +82-51-831-8611
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HYUNDAI ZINC METAL CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.hdz.co.kr

Main Products : Sacrificial Anode, Hot Dip Galvanizing, Ship
Manufacture

TEL : +82-51-266-4788

HYUNJIN MATERIALS CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.hjmco.co.kr

Main Products : Cross Head, Connecting Rod, Piston Rod
TEL : +82-51-602-7700

ILDO MACHINE ELECT CO., LTD.
Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Heavy Electric Parts

TEL : +82-51-266-6066

IL - SUNG INDUSTRY CO.

Head Office : Sasang-gu Busan

Homepage Add. :

Main Products : Silencer, Water Air Filter, Air Intet Trunk
TEL : +82-51-312-4056

IN SUNG INDUSTRY CO.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Profile, Steel Coalming Insulation
TEL : +82-51-293-7550

JAESEUNG ENGINEERING CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Steel Pipe Spool, Sus Pipe Spool, CuNi Pipe
Spool

TEL : +82-51-831-8838

JEILSANKI CO.

Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products :

TEL : +82-51-831-5398

JEONG-AM SAFETY GLASS CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.jeong-am.co.kr

Main Products : Tempered Glass, Laminated Glass
TEL : +82-51-831-6161

JEONG HWA ACCOMMODATION SYSTEM CO.,
LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.jeonghwa21.com

Main Products : Wooden Furniture

TEL : +82-51-974-8000

JEONG WOO COUPLING CO., LTD.
Head Office : Kimhae Gyeongsangnam-do
Homepage Add. : www.jwcjoint.co.kr

Main Products : Pipe Coupling, Pipe Repair Clamp
TEL : +82-55-339-7666

JIN GU ENGINEERING.

Head Office : Kimhae Gyeongsangnam-do

Homepage Add. :

Main Products : Rudder Stock, Stern Tube, Stern Roller, Winch
TEL : +82-55-343-3414

JIN IL BEND CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products :

TEL : +82-51-832-1919

JINKWANG ELECTRIC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Pull Card Switch, Belt Sway Switch, Belt Speed
Switch

TEL : +82-51-831-2571

JINYOUNG METAL CO., LTD.
Head Office : Sasang-gu Busan

Homepage Add. : www.jymct.co.kr
Main Products : Multi Core Tube, Welded Stainless, Steel Tube
TEL : +82-51-313-4001

JMC HYDRAULICS.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Hydraulic Motor For Marine, Hydraulic Control
Valve

TEL : +82-51-204-4046

JNC HI-TECHNOLOGIES.

Head Office : Gangseo-gu Busan

Homepage Add. : www.jnchitec.com

Main Products : Junction Box, Elect panel bard, Tel Booth
TEL : +82-51-974-9500

JOKWANG L.L.I CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products :

TEL : +82-51-602-0200

JONGHAP POLESTAR ENGINEERING CO., LTD.
Head Office : Youngdo-gu Busan

Homepage Add. :

Main Products : Diesel Engine Piston, Cylinder, Valve

TEL : +82-51-403-5514

JUNG GONG IND. CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.jung-gong.com

Main Products : Ordinary Window Side, Scuttle, Heated Window
TEL : +82-51-261-2911

JUNG - WOO MACHINERY CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Carrier Housing, Split Bearing,Stock, Up.Lower
Sleeve

TEL : +82-51-831-5394

KANG BACK INDUSTRY CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Electric Control Box, Valve & Similar , Equipment
TEL : +82-51-831-9025

KANGIL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Pressure Vessel, Deaerator, Heat Exchanger
TEL : +82-51-972-5672

KANGRIM HEAVY INDUSTRIES CO., LTD.
Head Office : Changwon Gyeongsangnam-do

Homepage Add. : www.kangrim.com/

Main Products : Marine Indutrial Boiler, Exhaust Gas Boiler
TEL : +82-55-269-7701

K.C. LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.iccp-mgps.com

Main Products : M.G.P.S, |,C,C,P, System Fe lon, Generator
TEL : +82-51-831-7720

KEO HUNG MACHINERY.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Deck Crane, Provision Crane, Hose Handling
Crane

TEL : +82-51-831-6296

KEYSUNG METAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.keysungmetal.com
Main Products : Valve(Cryogenic, Ball), Strainer
TEL : +82-51-831-3391

KOC ELECTRIC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Cast Resin Transformer, Dry Resin Transformer
TEL : +82-51-832-0550



KOREA HYDRAULIC CO.

Head Office : Gangseo-gu Busan

Homepage Add. : www.enpos21.com

Main Products : Electtric Motor Pump, Hand Pump, Single/Double
Acting Ram

TEL : +82-51-832-1100

KOREA PHE CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.kphe.co.kr

Main Products : Plate Heat Exchanger, Tank Cleaning Heater
TEL : +82-51-261-2664

KOREA STEEL SHAPES CO., LTD.

Head Office : Sasang-gu Busan

Homepage Add. : www.ekosco.com

Main Products : Flat Bars, Equal Angles, Unequal Angles
TEL : +82-51-323-2611

KOREA TRADING & INDUSTRIES CO., LTD.
Head Office : Saha-gu Busan

Homepage Add. : www.kticopper.co.kr

Main Products : Copper alloy coil, Plate

TEL : +82-51-293-4423

KORINOX CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.korinox21.com

Main Products : Cold Mill Stainless, Steel Coil
TEL : +82-51-832-0031

KORVAL CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.korval.co.kr

Main Products : Crank Case Relief Valve, Main Starting Valve,
Rotary Valve

TEL : +82-51-790-9700

KSP CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Ship Engine Valve Spindle, Flange, Ring Gear
TEL : +82-51-831-6274

KSV

Head Office : Youngdo-gu Busan

Homepage Add. : www.ksv-valve.co.kr

Main Products : Valve Spindle, Seat-Ring for marine Engine
TEL : +82-51-415-4466

KTE CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.kte.co.kr

Main Products : Electrical Equipment (Switchboard & Console)
TEL : +82-51-265-0255

KUKDONG ELECOM CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.kukdongelecom.com

Main Products : Naviagtion/Signal LT, EX-Plosion Proof LT,
Fluorescent LT

TEL : +82-51-266-0050

KUKDONG INDUSTRIAL ENGINEERING.

Head Office : Sasang-gu Busan

Homepage Add. : www.kdie.co.kr

Main Products : Exhaust Gas Pipe With Insulation, Fuel Injection
Pipe and Bloc

TEL : +82-51-303-6900

KUKJE METAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.kjmetal.co.kr

Main Products : Manhole Cover, Portable Tank, EXH. Gas Pipe
TEL : +82-51-831-1541

KUM HAW PRECISION CO.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Coupling Flange, Bellows Flange
TEL : +82-51-831-5685

KUMKANG ENGINEERING.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Hand Rail, Storm Rail, Platform, Inc. Ladder
TEL : +82-51-831-0091

KUMKANG PRECISION.

Head Office : Saha-gu Busan

Homepage Add. : www.kkmarine.co.kr

Main Products : Engine Parts, (Air Reservoir) & Valve
TEL : +82-51-262-4893

KWANGIL CORP.,

Head Office : Sasang-gu Busan
Homepage Add. : www.k-i.co.kr

Main Products : Stainless Steel, HR Coil
TEL : +82-51-324-0006

KWANG JIN E.N.G CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Pipe Piece, Pipe Spool
TEL : +82-51-831-1435

KWANG JIN IND. CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Part of Heat Exchanger
TEL : +82-51-831-4131

KWANG JIN TECH.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Non Asbestos, Teflon, Rubber
TEL : +82-51-973-5566

KWANG LIM MARINE TECH. CO.,LTD.

Head Office : Sasang-gu Busan

Homepage Add. :

Main Products : Window Box, (STEEL, AL, SUS) Vent Hole
TEL : +82-51-313-0055

KWANG SAN CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.kwangsan.com

Main Products : Heating Coil unit, Expansion joint
TEL : +82-51-974-6301

KWANGWOON CO.,LTD.

Head Office : Youngdo-gu Busan

Homepage Add. : www.kwang-woon.com

Main Products : Square Window, Side Scuttle, Door, Hatch,
Window Wiper

TEL : +82-51-414-9494

KYEONG SIN FIBER CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.ksfiber.co.kr

Main Products : Rudder Bearing Bush, Insulation
TEL : +82-51-831-0268

KYOUNGWON BENDING CO.
Head Office : Kimhae Gyeongsangnam-do
Homepage Add. : www.bending4u.com
Main Products : Hwase Pipe, Chain, Locker
TEL : +82-55-313-1277

KYUNGIL METAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Marine Equipment Plating, Head Rest Pipe
Plating

TEL : +82-51-831-1677

KYUNGSUNG INDUSTRY CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.e-clamp.com

Main Products : Svs Corner & Anchor, Strip, Clamp
TEL : +82-51-831-4960

LHE CO., LTD.

Head Office : Kimhae Gyeongsangnam-do
Homepage Add. : www.lhe.co.kr

Main Products : Heat Exchanger

TEL : +82-55-340-0624

MANZU INDUSTRY. CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Phosphate Coat, Pipe & Structure Painting,
Special Painting

TEL : +82-51-832-0944

MARINE RADIO CO., LTD.

Head Office : Youngdo-gu Busan

Homepage Add. : www.mrckorea.co.kr

Main Products : Public Addressor Sys, Common Aerial Sys.
TEL : +82-51-414-7891

MARINE TECHNICAL ENGINEERING CO., LTD.
Head Office : Sasang-gu Busan

Homepage Add. :

Main Products : Oily Water Seperator, Bilge Alarm, Air Dryer
TEL : +82-51-831-1118

MARSEN CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.marsen.com/

Main Products : Cargo Tank Monitoring System, Tank
High/Overfill Alarm System

TEL : +82-51-831-2108

MAX TECH.

Head Office : Kimhae Gyeongsangnam-do
Homepage Add. : www.maxtech21c.com

Main Products : Engine, Shock Absorper, Gasket
TEL : +82-55-327-9652

MCM CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.mcm21.co.kr

Main Products : Valve, Junction Box, Switch Cover
TEL : +82-51-832-0505

MI JIN PRECISION.

Head Office : Sasang-gu Busan

Homepage Add. :

Main Products : Valve, Tube, Vend, Pipe for ship
TEL : +82-51-315-3143

MIJOO INDUSTRY CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products :

TEL : +82-51-831-1588

MIRAE ENGINEERING CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.miraeship.co.kr

Main Products : Hull Block, Steel Outfitting, Pipe Spool/Unit
TEL : +82-51-790-5800

MJ TSR CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.mijtsr.com

Main Products : Rubber Sheets & Hats, All Types of Parts for
Shipbuilding & Industries

TEL : +82-51-832-0002

MODERN INTECH CO., LTD.

Head Office : Sasang-gu Busan

Homepage Add. :

Main Products : Curtain, Carpet, Upholstery, Mattress for Marine
TEL : +82-51-325-0260

MT.H CONTROL VALVES CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products :

TEL : 82-51-974-8831

MYTEC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.imytec.com

Main Products : Heat Exchanger, Pressure Vassel
TEL : +82-51-831-7474

NAMSUNG SHIPBUILDING CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Rescue Boat Davit & Winch, Assembly, Line
Hauler

TEL : +82-51-200-1277
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NAMYANG METAL.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Stair Way Body, Bulk Head Hnlon, Galley Hood
TEL : +82-51-832-1721

NARA CORPORATION CO., LTD.
Head Office : Saha-gu Busan

Homepage Add. :

Main Products :

TEL : +82-51-790-7505

NAVUTEC.

Head Office : Kijang-kun Busan

Homepage Add. : www.navutec.com

Main Products : Fire fighting & Safety, equipment for marine &
Offshore

TEL : +82-51-728-5055

NEW-OHSEUNG CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Manifold, Spool piece, Chain compressor
TEL : +82-51-266-5724

NK CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Ballast Water Treatment System, Co2 System
TEL : +82-51-204-2211

NOKSAN FLANGE CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Flange for ship

TEL : +82-51-831-7956

OBOK ELECTRIC CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Transformer

TEL : +82-51-832-1751

OK KWANG ENG CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. : www.okv.co.kr

Main Products : Marine valves, Strainers
TEL : +82-51-326-7741

OK KWANG METAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.okkwang.com

Main Products : Std Flange, Tube Sheet, Forging Material
TEL : +82-51-831-9885

ORIENTAL PRECISION & ENGINEERING CO.,
LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.opco.co.kr

Main Products : Deck house, Engine room Casing, Life Boat
TEL : +82-51-202-0101

ORIENTAL PRECISION MACHINERY CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.opco.co.kr

Main Products : Crane Component

TEL : +82-51-831-0202

0.S.C.G CO,, LTD.

Head Office : Sasang-gu Busan
Homepage Add. : www.oscg.net

Main Products : Cable grand, Junction box
TEL : +82-51-305-3910

PACO HITEC CO., LTD.

Head Office : Saha-gu Busan
Homepage Add. : www.pacohitec.com
Main Products : Hydraulic hose, Fitting
TEL : +82-51-266-6994

PAL MI METAL IND CO., LTD.

Head Office : Jinhae Gyeongsangnam-do
Homepage Add. :

Main Products : Valve, Yoke, Fork, Knuckle, Carrier
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TEL : +82-55-552-3840

PANASIA CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.worldpanasia.com

Main Products : Hi-level Alarm Sys. Tank level Gauge
TEL : +82-51-831-1010

PI PLUS CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.pharmaidsolutions.com

Main Products : Rudder stock, Pintle, Intermediate Shaft
TEL : +82-51-831-9338

POONG JIN METAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Emergency Shut-Off Valve, Veneral Bronze
Casting Valve

TEL : +82-51-831-8510

PSM CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. : www.psminc.co.kr

Main Products : Ring Flange, Shaft, Nozzle
TEL : +82-51-970-3000

SAEJIN INTECH CO., LTD.

Head Office : Kimhae Gyeongsangnam-do

Homepage Add. : www.saejinintech.com

Main Products : Emergency Towing, Arrangement, Universal
Swivel Fairlead

TEL : +82-55-328-1458

SAMBOO METAL CO,, LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.samboometal.com

Main Products : Wheel, Shaft, Hyd-Net, Hyd Coupling Bolt,
Flange

TEL : +82-51-831-1478

SAMGONG CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.sam-gong.co.kr

Main Products : Oil Purifiers, Ship" Accommodation, Ladders
TEL : +82-51-200-3040

SAMJOO ENG. CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.sam-joo.co.kr

Main Products : Catering Furniture, Galley Hood, Laundry
Equipment

TEL : +82-51-264-6677

SAMJUNG MACHINERY.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Piston Rod, Cross Head, Inter Shaft
TEL : +82-51-832-0190

SAM KWANG HI-TEC CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Rectangle Windows

TEL : +82-51-832-0177

SAMSUNG NONFERROUS METAL CO., LTD.
Head Office : Kimhae Gyeongsangnam-do

Homepage Add. : www.metalsamsung.co.kr

Main Products : Bushing, Liner, Sleeve, Pintle Bush

TEL : +82-55-329-1067

SAMYANG METAL IND. CO., LTD.
Head Office : Saha-gu Busan

Homepage Add. : www.cuniship.com

Main Products : W-NT 90/10 Flange, Elbow, Tee
TEL : +82-51-266-6655

SAMYOUNG FITTING.

Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Elbow, Tee, Coupling
TEL : +82-51-832-0211

SDK CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Winch, Hatch
TEL : +82-51-832-1882

SEAPLUS CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.sea-plus.co.kr

Main Products : Low Pressure CO2, Fire Extinguishing Sys
TEL : +82-51-831-0119

SEBO METAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.sebometal.co.kr

Main Products : Pump Tower for LNG, Vent Mast
TEL : +82-51-970-0200

SEBO TECH CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Windwall, Heat Shield, Manual Hatch
TEL : +82-51-831-4171

SEIL SERES CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. : www.seilseres.com
Main Products : VRC system, ODME
TEL : +82-51-831-1858

SEJIN BOLT CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Bolt, Nut & Be, Double Nut, Chard Nut, Hinge
Bog

TEL : +82-51-831-9832

SEUNG JIN E.N.G.

Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Pipe Spool (Steel)
TEL : +82-51-831-9050

SEUN STEEL CO., LTD.

Head Office : Jin-gu Busan

Homepage Add. : www.seunsteel.co.kr
Main Products : CR, HGL, CGL, EGL
TEL : +82-51-639-3200

SEWOONG PRECISION MACHINERY CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products :

TEL : +82-51-831-0595

SEYANG HIGH-TECH

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Water & Oil Strainer, Condensate Chlorination
Tank

TEL : +82-51-831-9125

SHILLA E&T CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Spot Cooler, Heat Exchanger, Pressure Yeses
TEL : +82-51-831-7705

SHINDONG DIGITECH CO., LTD.

Head Office : Dong-gu Busan

Homepage Add. : www.shindong.com

Main Products : Navigation Communication, Satellite
Communication

TEL : +82-51-461-5000

SHINHWA INTERIOR & TECHNOLOGY CO.,
LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Marine Furniture

TEL : +82-51-441-1294

SHINKWANG ACE ELECTRIC CO., LTD.
Head Office : Kimhae Gyeongsangnam-do
Homepage Add. : www.skace.com

Main Products : Cable Tray, Accessories



TEL : +82-55-332-3315

SHINMYUNG INDUSTRIAL CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Cable Tray Joint, Hanger

TEL : +82-51-831-5061

SHIN SHIN HEAVY INDUSTRIES CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Deck Machinery, Hydraulic system, Serface
Treatment

TEL : +82-51-832-0734

SHIN SHIN MACHINERY CO., LTD.

Head Office : Kijang-kun Busan

Homepage Add. : www.sspump.com

Main Products : Centrifugal Pumps, Gear Pumps, Screw Pumps
TEL : +82-51-727-5300

SHINWOO METAL CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. : www.shinwoometal.net
Main Products : Flange, Forging

TEL : +82-51-831-2830

SHIN YOUNG AIR CLUTCH.

Head Office : Gangseo-gu Busan

Homepage Add. : www.airclutch.co.kr

Main Products : SY-CB Type, SY-VC Type, SY-E Type
TEL : +82-51-831-7072

SILLA METAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.sillametal.com

Main Products : PROPELLER(F.P.P), C.PPROPELLER Blade &
Hub

TEL : +82-51-831-5991

SIN HUENG FLANGE CO., LTD.
Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products : Flange for ship

TEL : +82-51-831-6167

SINWEOL GRATING CO.,, LTD.
Head Office : Sasang-gu Busan
Homepage Add. : www.steelgrating.net
Main Products : Steel Grating for Ship
TEL : +82-51-323-7000

SMS CO., LTD.

head office : Saha Gu Busan

homepage add : www.sms-marinesystem.com

main products : hatch-pontoon type, folding type, side rolling type,
etc. lashing equipment-2/3tier

TEL : +82 51-290-1000

SM POWER TEC CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.smpt.co.kr

Main Products : Vacuum Pump for Shipping Bldc, AC,DC Motor &
Generator

TEL : +82-51-973-0267

SNP CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Galley Equipment, Cold Chamber, Catering
Furniture

TEL : +82-51-261-7711

STACO CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.staco.co.kr

Main Products : Wall Panel, Celing Panel, Unit Toilet, Marin Door
TEL : +82-51-831-7000

STA-JH CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Welding Fittings (Butt Welding)
TEL : +82-51-831-1274

STASB CO., LTD.

Head Office : Jinhae Gyeongsangnam-do
Homepage Add. :

Main Products : Marine Furniture, Door
TEL : +82-55-544-8070

STAUFF KOREA LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.stauff.co.kr

Main Products : Hyd' System & Engineering, Hyd Clamp & Test
TEL : +82-51-266-6666

STBEND CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. : www.stbend.co.kr

Main Products : SUS Pipe Fitting, SUS Bend
TEL : +82-51-831-5131

STEEL KOREA CO., LTD.

Head Office : Jinhae Gyeongsangnam-do
Homepage Add. :

Main Products :

TEL : +82-55-541-2212

SUHHEUNG ENGINEERING CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.shge.co.kr

Main Products : Steel Grating

TEL : +82-51-831-1811

SUNBO IND CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.sunboind.co.kr

Main Products : Tank Top Unit, Engine Room unit, Sater Strainer
Silenser

TEL : +82-51-261-3454

SUNG CHANG CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Non-Asbestos Gasket, Spiral Wound Gasket,
P.T.F.E Gasket

TEL : +82-51-316-6300

SEOUNG HYUP MACHINERY.
Head Office : Sasang-gu Busan
Homepage Add. :

Main Products : White Metal, Piston Lo
TEL : +82-51-303-4112

SUNG IL CO., LTD.(SIM)

Head Office : Gangseo-gu Busan

Homepage Add. : www.sungilsim.com

Main Products : Pipe Spool Pre-Fabrication, Induction Pipe
Bending

TEL : 82-51-831-8800

SUNG KWANG M/C.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Oil Press, Pipe Vending, Pipe Fitting Unit
TEL : +82-51-831-0620

SUNGWON ELECTRIC CO.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Cable Tray, Starter, Panel, Cable Way
TEL : +82-51-831-9230

SUNG WON ENTERPRISE. CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.sungwonent.co.kr

Main Products : V-Flow Swing Check, Valves, Manifold Unit
TEL : +82-51-831-2140

SUNIL INSTRUMENT CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.suniltech.co.kr

Main Products : Tank Level System, Viscosity System
TEL : +82-51-831-1994

SUN KWANG P.S.P INC. CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Cargo Line, Ballasst Line, Engine Room, |.G Line

TEL : +82-51-831-3777

S&W CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.snwcorp.com

Main Products : Com Shaft, Valve, Seat, Piston Pin, Bolt, Nut
TEL : +82-51-205-7411

TAE HWA INDUSTRY CO.,LTD (THI)

Head Office : Seocho-gu Seoul

Homepage Add. : www.thi.co.kr

Main Products : Reciprocating & Screw, Compressor Unit,
Brine/Water Chiller Unit

TEL : +82-2-598-1126

TAEHWA KALPA SEAL.
Head Office : Gangseo-gu Busan
Homepage Add. : www.taehwa1.com
Main Products : TH3000, TH3000W
TEL : +82-51-831-9944

TAE KWANG INDUSTRIES.

Head Office : Gangseo-gu Busan

Homepage Add. : www.tkic.co.kr

Main Products : Boiler, Oil Cooler / Heater, Shell & Tube Heat,
Exchanger

TEL : +82-51-831-1801

TAESHIN G & W CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.taeshin.co.kr

Main Products : Co2 / Mag, Mig Arc Welding, Machine, Air
Gouging

TEL : +82-51-831-1100

TAESUNG MACHINERY CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.taesungme.co.kr
Main Products : Manufacture of Structures, for
Shipbuilding(LNG,LPG) and plant

TEL : +82-51-971-4006

TAEWON CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. : www.twubc.kr

Main Products : Flange, Strainer, Pressure
TEL : +82-51-831-0310

TAEWOONG CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.taewoong.com

Main Products : Piston Rod/ Crown/ Head, Cross Head Pin
TEL : +82-51-329-5000

TAEWOONG TECH CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Main Shaft, Connecting Rod, Inter Shaft,
Propeller Shaft

TEL : +82-51-831-6685

TANKTECH CO., LTD.

Head Office : Gangseo-gu Busan
Homepage Add. : www.tanktech.co.kr
Main Products : High velocity valve
TEL : +82-51-979-1600

TK CORPORATION CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.tkbend.co.kr

Main Products : Fittings (Elbow, Tee, Reducer, Cap)
TEL : +82-51-970-6600

TMC CO., LTD.

Head Office : Kimhae Gyeongsangnam-do

Homepage Add. : www.besttmc.com

Main Products : Membrane Sheets, Heavy Steel Corner, Anchor
Strip

TEL : +82-55-340-3000

TYCO MARINE SERVICES KOREA CO., LTD.
Head Office : Sasang-gu Busan

Homepage Add. : www.dbefire.com

Main Products : Fire Fighting System & Equipment

TEL : +82-51-633-9100
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U-YOUNG PRECISION IND. CO., LTD.

Head Office : Kimhae Gyeongsangnam-do

Homepage Add. : u-nex.com/

Main Products : Elec/Hyd. Windless, Elec/Hyd, Winch, Steering
Gear

TEL : +82-55-326-9691

U-YOUNG & TECH.

Head Office : Kimhae Gyeongsangnam-do

Homepage Add. : u-nex.com/

Main Products : Elec/Hyd. Windless, Elec/Hyd, Winch, Steering
Gear

TEL : +82-55-326-9691

WON KWANG VALVE CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.wonkwangvalve.com

Main Products : Marine Globe Valve, Marine Angle Valve, Marine
Gate Valve

TEL : +82-51-831-9932

WOONG CHEON OUTFITTING CO., LTD.

Head Office : Jinhae Gyeongsangnam-do

Homepage Add. :

Main Products : Ship Component Parts, Painting, Deck Machinery
TEL : +82-55-545-2432

WOOSUNG FLOWTEC CO.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Simplex Oil Strainer, Can Water Filter
TEL : +82-51-831-1531

WOOYANG B&P IND CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.wooyangshot.com

Main Products : Deck Outside Monting Item, Engine Room
Mounting Iltem

TEL : +82-51-831-5000

Y.C.P CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. :

Main Products : Carbon Steel Precision, Tybe for Hydraulic Line
Service

TEL : +82-51-264-9300

YESUNG IND. CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Rudder Carrier Housing, Complete Stern Tube,
Rudder Horn

TEL : +82-51-831-5246

YOOWON INDUSTRIES CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.yoowonind.com

Main Products : Steering Gear, Deck Machinery, Auto Filter
TEL : +82-51-205-8541

YOOWON M-TECH CO., LTD.

Head Office : Saha-gu Busan

Homepage Add. : www.yoowonmtech.com

Main Products : Steering Gear, Windlass, Mooring winch
TEL : +82-51-265-1746

YOUNGIL CNC.

Head Office : Gangseo-gu Busan
Homepage Add. :

Main Products :

TEL : +82-51-831-9547

YOUNG - IN ELECTRIC INDUSTRIES CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.younginele.com

Main Products : Electric Auto Control Panel, Welding Panel
TEL : +82-51-831-7910

YOUNG NAM IND.
Head Office : Saha-gu Busan
Homepage Add. :

Main Products : Wire lope drum, BASE PLATE ASS' Y
TEL : +82-51-264-7983

YOUNGSHIN BEND CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Welding Fittings (Butt Welding)
TEL : +82-51-831-0316

YOUNGSUNG AIR SYSTEM.
Head Office : Gangseo-gu Busan
Homepage Add. : www.ys-airsystem.co.kr
Main Products : Heat exchanger, Plant
TEL : +82-51-832-0510

YOUNHAP FASTENERS CO., LTD.

Head Office : Kimhae Gyeongsangnam-do

Homepage Add. : www.younhap.co.kr

Main Products : Carbon Steel Precision, Tybe for Hydraulic Line
Service

TEL : +82-51-264-9300

YOUSUNG GALVANIZING CO., LTD.
Head Office : Gangseo-gu Busan

Homepage Add. : www.iyousung.co.kr

Main Products : Hot Dip Galvanizing of Marine.
TEL : +82-51-831-5482

YUJINCOMETAL CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. : www.yujincometal.com

Main Products : Bolt, Nut, Screw, Anchor, Washer
TEL : +82-51-314-0757

YU KYUNG CO., LTD.

Head Office : Gangseo-gu Busan

Homepage Add. :

Main Products : Pipe Spool, Portable Tank Unit, Heating Coil Unit
TEL : +82-51-831-2674
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