Tel +82-51-639-0700 Fax +82-51-941-3561

sales@cryogen.co.kr

JUNGWOOENE Co. Ltd.

Marine Gas Solution
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Marine Gas Solution

JUNGWOO
ENE

LNG SYSTEM
MANUFACTURING
& ENGINEERING

LNG Tank

Bunkering Unit

Bunkering Pipe System

Double Wall Pipe System

Submersible Pump, High Pressure Pump
Vaporizer, Glycol Unit, Heal Exchanger
Gas Valve Unit

Explosion-proof Ventilation Fan Package
LNG System Module

LNG Process System

LNG Fuel Gas Supply System Package

sales@cryogen.co.kr
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CEO MESSAGE

JUNGWOOENE Co.,Ltd.

The Jungwoo ENE Co., Ltd. could have grown because of you customers
who believe and look at the Jungwoo ENE Co., Ltd. with top-level R&D
investments to secure a new growth power and management innovation
minds that can first predict the change in era and satisfy the market needs.

Our expertise is formed based on our know-how and technology coming from our abundant experience.
We have accumulated trust through customer satisfaction in all parts of projects such as design,
engineering, manufacturing and installation, and will make enough efforts continuously to provide an
optimal system our customers need in the future as well.

Recently, orders for LNG transportation ships are increasing as demand for LNG rises rapidly due to each
country's no-coal and no-nuclear policy in the world. In addition, industry's concerns about LNG-pro-
pelled ships are reaching the maximum level due to the IMO's environmental regulations\We exert
efforts for constant product development and market exploration to expand the global market accord-
ing to this energy and environmental industry trend. We promise to lead the global market by developing
innovative future-related commodities while establishing a constant cooperation relationship with the
related field enterprises in Korea.

HISTORY

09 Developed a 250A cryogenic globe valve for the first time in Korea 06 Selected as an inno-bizz by the small and medium
10 Certified as a professional enterprise in components and materials business administration
10 Registered a patent (Storage tank including heat exchangers and 09 Manufacturing of high-pressure gas safety valves with
a NG fuel supply system including storage tanks) a particular equipment manufacturing license
L] o

02 Established the JUNGWOOENE 06 Ministry of knowledge economy : LNG fuel system for ships
07 Manufacturing of storage tanks and pressure vessels with license Selected as an insulated piping development enterprise

in manufacturing of particular high-pressure gas equipment 06 Ministry of knowledge economy : LNG fuel system for ships
09 Acquired an ISO9001(KGS) certificate Selected as a heat exchanger development enterprise
10  Applied for a patent (Coupling structure of pipes for cryogenic liquefied gas) 08  Selected as a cryogenic storage tank development enterprise
12 Applied for a practical design (Multi-valve for cryogenic liquefied gas) by the small and medium business administration
12 Applied for a patent (Upper nozzle arrangement type of cryogenic

fluid storagae tank)
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VISION

A world leading company for marine gas solution
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‘Leadifig the globalmarket of LNG products
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Technology

Engineering Challenge

Received orders for cryogenic HP pumps for fuel gas systems

for the first time in Korea
Received orders for LNG Gas Valve Units for ships for
the first time in Korea

06 Certified for vacuum-insulated double piping

(Korean register of shipping)
[ ]

06 Selected as a LNG LOADING ARM localization enterprise
by the ministry of industry and resources
07 Acquiredan ASME "U""S" "PP" STAMP certificate

05

Received orders for and supplied high-pressure
dual pipes for a LNG fuel ship TOTE project for the
first time in the world

Selected as a gas valve unit development enterprise
by the ministry of industry, commerce and resources

Selected as a Heli-flow Heat Exchanger localization 07 Designated as
enterprise by the ministry of industry and resources a national core
Received orders for cryogenic vacuum-insulated technology
piping for ships (for LNG) - UK. enterprise
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PRODUCTLIST |

Fuel Gas Supply System

LNG Tank Double Wall Pipe&Vacuum Insulated Pipe Bunkering Unit

Ventilation Fan Vaporizer Gas Value Unit
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BUNKERING UNIT

Customized manufacturing available

Max 30bar

Flange Type, Welding Type

LNG , Other

-196°C

LNG TANK

Volume 5~5,500m

Design Pressure 1~33Bar

-196°C~40C

STS304 & SS400 , etc

LO:,LN2,LArLCO.,LNG

Vertical, Horizontal,
Bi-lobe, Multi-lobe
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— - @E FLANGE COW

FIX SUPPORT FLEXIBLE SUPPORT

TEST PLUG

ASSEMBLY OF OUTER PIPE |

® ' INSPECTION PLUG _Q P | HELx PIPERCOMPENSATOR -

DOUBLE WALL PIPE

@ Feature

- Composed of inner pipes and outer pipes to be a gas supply pipe used for dual fuel engines

- Gas supply pipe for ship fuel or ocean plants

- Usable for various fluids and pressures

- Designed and manufactured to be maintained safely during explosion

- Absorbing of ship vibrations and solving problems for cause of vibrations

- The inner pipe is a fuel gas supply pipe, and the outer pipe is safely designed to protect the surroundings safely
and let the leaked gas be discharged to the outside if gas leaks due to generation of abnormality in the inner pipe

- Additionally interlockable with the leaked gas alarm and automatic discharge system

@ Applicable objects
Applicable to various fields such as land/ship fuel gas piping

@ Low pressure specification ® High pressure specification

Size Customized manufacturing available Size Customized manufacturing available

Design Pressure Max 20Bar Design Pressure Max 700Bar

Connection Type Flange Type, Welding Type Connection Type Flange Type, Welding Type

Fluid Natural Gas, Other Fluid Natural Gas, Other

Design Temperature -50°C to Max 80°C Design Temperature -50°C to Max 80°C




A world leading company for marine gas solution

Vacuum Insulated
Vacuum Insulated Thermal Expansion
Control V/V

’ l
_LJ&_{,Q_ @ v ik It L? R
-

Vacuum Insulated - Vacuum Insulated
Valve & Filter Rigid Pipe

Vacuum Port

Belows

Getter
Heat Sink

Outer Pipe

Inner Pipe

VACUUM INSULATED PIPE

@ Feature

- Composed of inner pipes and outer pipes to maintain an insulated state

- Maintaining a vacuum state between inner pipes and outer pipes to let the inner pipes maintain an insulated performance

- Used to reduce evaporation of liquefied gas due to invasion of external heat during transportation of cryogenic liquid

- Has 40-times better efficiency than the type using an external insulation material(urethane foam)

- No need of external insulations through vacuum-insulated work

- No generation of condensation phenomena by water at a normal environmental condition with dual structure minimizing
heal loss due to shielding of thermal radiation

@ Applicable objects
Bunkering piping and liquefied gas transportation piping

a speC|f|cat|on Typical operating comparison Feature and benefits
= Form Insulated Pipe Vacuum Only == Vacuum Insulated Pipe
Customized manufacturing available w0 - Up to 30 times more efficient in reducing
heat flow than conventional insulated pipes
Design Pressure Max 30Bar Lug - Easy extension, re-routing, dismantling and
N 80 re-using of the line without affecting the
Vacuum ~5™0-5torr vacuum of the sections
60
Connectio Flange Type, Welding Type - Full stainless steel construction
0 - Small outer diameter is available
. _ B B - Maintenance free
Design Temperature 196°C to N 45°C e T R e
heat leak installation  maintenance  re-fiquefaction
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EXPLOSION PROOF
VENTILATION FAN

Installed in a ship to play a role of ventilating air in the piping
and machine room and to have enough durability against
heat, vibration and shock

CE-ATEX certificate

l
PIPE ‘

Control Valve
(Option)

Fan
Explosion Flow sensor Gas detector
proof)

| | d b d Y
VENT
1 MASTER
(

Air flow rate

710m/hour(50Hz) , 840m /hour(60Hz)

Air pressure

30 mbar (50Hz), 60 mbar (60Hz)

Working temperature

20°C / Max 45C

Working fluid

AR, NG

Certificate

CE-ATEX

VAPORIZER

Equipment to supply gas to engines by evaporating
cryogenic LNG into gas in a LNG-propelled ship

Type Shell & Tube, Cryo-Flow

Working fluid LNG, LN2, Other

Working pressure 10~500Bar

Design pressure 350Bar

Working flow rate LNG basis 30m3/hr

Working temperature -196°C~40°C
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A world leading company for marine gas solution

GAS VALVE UNIT

An accessary to control and supply the pressure and flow
rate of gas safely when installed and operated at the front
of the engine and power generator using gas as fuel

@ Feature

- Check if gas leaks from the gas supply line before supplying
gas fuel to the engine

- A function to stably supply the flow rate and pressure of gas
fuel required by the engine when the engine is working

- Urgent interception of fuel gas supply to the engine during
an emergency situation

- Discharge of residual gas when fuel supply is suspended

- Automatic air ventilation of gas distribution after operation
of inert gas and DF

- Purging function to maintain inert gas

Vertical typeT

a0 & 8 4 A e &8 & el

Vertical type2

Room type
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CERTIFICATION

High pressure pump
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PRESS RELEASE

[Interview] CEO of Jungwoo
ENE Co,, Ltd., Sun—Hae Lee
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Source : Gas newspaper

Jungwoo ENE Co,, Ltd.
manufactureda LNG tank
using high manganese steel

D=2 AT R JA3 R 2R DEICENE 2T
I THUENEE UEE LGAEESE AT AY ISR a%A0
ki B TR SR 5 23S ARN R EUAHNANIAZFIETY
W), Bl U3Y B @i ET (NGHIUSY BEEE D 21 DeHUE
1| 2AREEE TEESE HHED| SE 8IS0 FAT0E AR a0

LI0IFHTHT QI

TR SF0rHalk R EH2e S w0 i S0 1S B201 WSS S85oe B
= & oEk ok,

T 1) U A
O Hzm BolE sy e
Zn) Bl HER e

CIRREIE JIE ZARELS SMECH 2E01 HEND S
? HETH B O A BE SHE PR LGNS = IHEES A
0T W)

THEHIWD S BETRIST HELID Uk DT HI BEE e JEE RS
BT 3 B0 0l 8 3 DIE DARRISE DB SMECHEE MR

00 RN R ERONE SFE HDUBING EDEDIR. ARERE anEE
= EHE DECEUE FiATe F gl HEdE R RS Ak NG
Fa 32 WUIER SR JU0E 2L

BN HSORHONE it 3 B TR Y 2T DICIgHSE STMBUAT =M U2
iUl 20, mEE DRACHREE (MammH0IL B Lo7IT) LGRS, A8 of
. UE R SRS S0 M8 el

Source : Gas newspaper

Jungwoo ENE Co,, Ltd. verified
the performance of cryogenic
vacuum-insulated piping
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Source : Gas newspaper

Jungwoo ENE Co,, Ltd.
exported a LNG tank
technology to China
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Source : Gas newspaper

Jungwoo ENE Co., Ltd. made
a contract to supply a LNG fuel
supply system with Keppel
in Singapore
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Source : Daily shipbuilding & offshore

A studying small and
medium enterprise,
Jungwoo ENE Co, Ltd.
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A world leading company for marine gas solution
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