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=== Fuel Supply System

Panasia: We are heading to the future
with eco-friendly solutions

PANASIA is a green energy solution provider that leads the way in building a future in
which humans and nature coexist.

At PANASIA, we are continuously working to take risks and develop technologies
powered by nature based on the standards of nature across various areas, from the air
solutions to the water solutions, and to our energy solutions.

We offer high-quality ICT-based products by adopting our unique “SMART PANASIA”
system, which encompasses all processes from product planning to design, production,

and to services, and allows our technologies to learn and evolve on their own.

With its core technologies and years of experience, PANASIA has become a global
leader that uses its technology to respond to demands in various environmental areas.
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Due to numerous environmental regulations, the use of traditional fuels such as HFO and MGO wiill
continue to decline until 2050, starting now.

Under this trajectory, LNG may account for the highest proportion in the middle stage but this
trend would switch to a Fuel Mix system eventually. Each industry is expected to increase use of
alternative fuels such as E-Methanol, Bio-Methanol, Ammonia, and Hydrogen depending on the
future infrastructure situation.
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In the case of marine industry, environmental regulations are much faster and more powerful.
Recently, regulations on greenhouse gases are accelerating, and shipowners are facing challenges
to replace into alternative fueled ships or apply additional environmental facilities.
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Fuel Gas Supply System (FGSS) is a fuel supply system for gas-powered ships that makes LNG and BOG
in the tank as engine fuel supply conditions, and LNG (Liquefied Natural Gas) has been spotlighted as
a preferred fuel oil with the high demand for LNG carriers and LNG fueled ships in environmental and
economic aspects.

B Methanol

METHANOL
NET 16( KGS. @

Low-flash point Fuel Supply System (LFSS) is a generic term for facilities that supply low-flammable
fuel such as LPG and methanol with a low flash points (below 60°C). This device makes sure of safely
supplies fuel within the flow rate, pressure, temperature, and filtration parameters specified by the engine
manufacturers. As one of future eco-friendly alternative fuels Methanol could become leading alternative
fuels to meet the limits of the relevant emission standards for ship exhausts and IMO targets in the future.

B Ammonia

Ammonia, a carbon-neutral fuel, is one of the most suitable candidates among realistically usable eco-
friendly fuels in marine industry, and it is in the global attention as carbon regulations are strengthened.
In addition, it has many advantages as a marine fuel with good ventilation easy control of leaked gas,
little explosiveness, and excellent safety.
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LNG Fuel Supply System

The LNG Fuel Supply System refers to the facility on vessel using LNG (Liquefied Natural Gas) as a ship fuel.
Depending on the engine model, it is divided into HP (high pressure) & LP (low pressure) Type.

1. HP/LP Type
O Design Data

+ HP Pump Dis. Press. 300 bar reciprocating pump X 2 sets

- LNG Feed Pump Dis. Press 12 bar submersible centrifugal type pump X 2 sets
- LP Vaporizer Temp :-163°C — 45°C (Cold side)
+ HP Vaporizer Temp :-163°C — 45°C (Cold side)

- Glycol Skid Glycol Water (Water 50 : Glycol 50)
Glycol Water Pump - Vertical Inline Centrifugal type X 2 sets
Heat Exchanger : Shell&Tube or Equivalent
Glycol Water Tank : abt. 0.5 m’

- LNG Storage Tank MO Type-C Single Shell Tank
IMO Type-C Double Shell Tank
IMO Type-C Lattice Tank
Material 9% Nickel Steel or Equivalent

O PFD - HP/LP WITH BOG COMP. B PFD - HP/LP WITH HP COMP.

=] e} I (o (MEGT)
BOG compressor %@u HP compressor
- t, HP vap. (| A % ; HP vap.

HP pump ) HP pump

ﬁi‘«;ﬂp. ﬁ':::;ap.

O] 9
LNG feed pump LNG feed pump
LNG Tank LNG Tank

B Main Component

LNG Storage Tank LNG Feed Pump E]_[% HP Pump

BOG Compressor LNG Vaporizer _6 Glycol Water System

(with BOG Pre Heater)

Control System

I S0

\r_l_/' HP Vaporizer
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FUEL GAS SUPPLY SYSTEM

2. LP Type
O Design Data

+ LNG Feed Pump Dis. Press 18 bar submersible centrifugal type pump X 2 sets
- LP Vaporizer Temp :-163°C — 45°C (Cold side)

- Glycol Skid Glycol Water (Water 50 : Glycol 50)
Glycol Water Pump : Vertical Inline Centrifugal type X 2 sets
Heat Exchanger : Shell&Tube or Equivalent
Glycol Water Tank : abt. 0.5 m’

+ LNG Storage Tank IMO Type-C Single Shell Tank
IMO Type-C Double Shell Tank
IMO Type-C Lattice Tank
Material 9% Nickel Steel or Equivalent

- LP BOG Comp. Injected Screw Type (16 bar) X 1 set

3 PFD - LP WITH BOG COMP. B Main Component
ﬂ’h XDF Lo l
BOG compressor HE LNG Storage Tank LNG Feed Pump
R
BOG Compressor LNG Vaporizer

C“ LNG vEp. N FG Heater .@ (with BOG Pre Heater) P

O] f@ Glycol Water System @ Control System
LNG feed pump -
LNG Tank

B Application

LNG Fuelled Small/Mid-size ship

The FGSS have been in service on
almost any type of marine application
on container vessels, tankers of all size,
bulk carriers, car carriers, RoRo and
general cargo vessels.

General Cargo Ship 0Oil/Chemical Tank Tug Boat
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FGSS Control System

The Panasia FGSS Control System provides optimized control and monitoring functions
tailored to the specifications required by each equipment.

Furthermore, with our broad range of experience of BWTS and Scrubber system in
control logic, PANASIA can also provide high performance in controlling HP Pump,

Vaporizer, Glycol water.

B FGSS Control System Logic
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FUEL GAS SUPPLY SYSTEM

B Reference

Aframax Tanker SKID Module

Vaporizer & Buffer
Tank Module

Acquiring AIP cert. from ABS

APPROVAL IN PRINCIPLE -

s rocvstodby: e of fsuance: 07 by 2023
PANASIA CO,, LTD. Corifcat Nuier: T2428925

No.

‘Code, 2016 Edtion.

System: FuelGas Supply System (FGSS)
Descripton: FuelGas Supply System (PanFGSS™)
New

spocied nth etr (a5 no. T2428828) st b satsid.

Glycol Water Module

www.worldpanasia.com .

B Design Data

* HP Pump Dis. Press. 300 bar reciprocating pump X 2 sets
+ LNG Feed Pump Dis. Press 12 bar submersible centrifugal

type pump X 2 sets

+ LP Vaporizer Temp :-163°C — 45°C (Cold side)
+ HP Vaporizer Temp :-163°C — 45°C (Cold side)
+ Glycol Skid Glycol Water (Water 50 : Glycol 50)

Glycol Water Pump : Vertical Inline Centrifugal type X 2 sets
Heat Exchanger : Shell&Tube or Equivalent
Glycol Water Tank : abt. 0.5 m’

+ LNG Storage Tank IMO Type-C Single Shell Tank

IMO Type-C Double Shell Tank
IMO Type-C Lattice Tank
Material 9% Nickel Steel or Equivalent

Bunker Station

FGSS - Heat & Material Balance

sssss

130 e
cwa [ &
d Ter -1625/C
res: 1150 bar g |
tass
jume

3300 kgh |
7.505 mam |
emperature
I L
folume Fic

ocee ] O ¢ o1 0% &

Actual Volume Flow | 11.83m3h

120

Temperature -1625/C
Pressure 1150 bar_g
Mass Flow 1900 kgh
Actual Volume Flow | 4.321/m3h
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Methanol Fuel Supply System PanLFsSs'. morgpanasiacom [

The Methanol Fuel Supply System uses liquid methanol as a fuel

for ships and requires advanced technology. | N2
(_FUELRETURN |— e
GLYCOL WATER i
Fuel Stor. Tank Fuel Service Tank Fuel Valve Train Ventilation System ; J
_ : = HEAT *
- Bunkering and store the - Fuel Stor. Tank for stable - Fueled in conjunction + Ensure safety by |||@|||7;|JIII| ;nﬁ% EXCHANGER -I|§|
amount of fuel needed fuel supply with ECS diluting & discharging e © MAIN 1= W i
.. . SERVICETANK BLOCK  STRAINE PUMP PUMP
for sailing + Structures and sensors + Ready to methanol start gas when leaking from LW
« Pump configuration for consisted of recirculation - Purging & stop the double piping (DRAIN RETURN | —
transfer to Serv.Tank structures for handling - Gas sensor interworking Jn .
» Mainly used as a hull tank Gyl Ol ete ‘ ‘iﬂil !
| G/WPUMP | EXPANSION TANK ;
LT WATER m T LTWATER )
: HEAT :
VENTILATION AIR OUTLET EXCHANGER
< GLYCOL WATER
: PR Y DRYAIRINLET
TANK v LFSS voORT h ; : :
. & Engine power (Bore) Engine power (MW) Max. Fuel flow (kg/h) Model (by capacity)
Momirss ATbieedto 50ME-Line = 386 ~ 5,400 PanLFSS™-10
AR 1 60ME-Line ~22* 559 ~ 10,140 PanLFSS™-20
COOLER GAS SAFE AREA —
l ;"j SR ; 80ME-Line ~42* 1,224 ~ 18,360 PanLFSS™-40
E ook : 95ME-Line g 1,764 ~ 35,500 PanLFSS™-80
| | | : I
METHANOL FUEL Y _ g | i A AS SAFE AREA >
SERVICE TANK LPPUMP  HP PUMP
i e N E— O Reference
COOLING WATER A4d —
l NITROGEN | | TECHNICAL %"’ T Propulsion Engine Fuel Supply Application
SUPPLY WATER TANK
RLOWMETER ME'-\ﬂéll\l{/IBS\IV(\EIINE Methanol Supply Pump  Dis. Press. 6 bar.g / Sealless VFD Control
Low Flash point Supply System WATER Methanol Fuel Pump Dis. Press. 13 bar.g (Diff. Head 71 m) / Sealless VFD Control
INJECTION UNIT Fuel Heater Temp : -18 deg.C > 25 deg.C / Glycol water 25~40%wt. Shell &
- Supplied at specific pressure/temperature/ Plate or Equivalent
flow rate from MeOH tank N, Supply System Fuel Filter Duplex / 10 micron
- Some fuel returns to the tank \ ot Fuel Strainer Y Strainer / 100 micron
+ N, purging to ensure ) . . )
- In case ?f a.larms. caused from shut down, sazfsty%jurging system Fuel Pipe Material Austenite Stainless Steel (A213-TP316)
N, purging is activated start & stop

Generator Engine Fuel Supply Application

Methanol Supply Pump  Dis. Press. 8 bar.g / Sealless VFD Control

Fuel Heater Temp : -18 deg.C > 25 deg.C / Glycol water 25~40%wt. Shell &
Plate or Equivalent
Fuel Filter Duplex / 10 micron
“ Fuel Strainer Y Strainer / 100 micron
) Fuel Pipe Material Austenite Stainless Steel (A213-TP316)
Pressure to engine 13 £ 0.5 barg Main Frame Material SS400 or eq.
Temperature to engine 25~50°C
Ambient Temperature 210 °C ~ +45 °C Common Utility System for MeOH LFSS
. Glycol water system Vertical Inline Centifugal x 2 set
MeOH Feed Temperature 0~#45°C Medium : Glycol water 25~40%wt. / LT water (36 deg.C)
Inert Gas Used Nitrogen Glycol water tank : abt. 0.5 m3
Heating Media Glycol Water (25Wt.%) N, Purge & Drain System N, Supply trairT with Yalve (Autf)matic Purge system as an option)
Penumatic acting drain pump : 60LPM
Cooling/Heating Water LT.C.FW(36°C) Drainage level control buffer
ATEX Classification Zone 1 Safety . Leak Detection Sensor (LEL 25% H/C)
Automation Control Panel & HMI
ONE SKID
10  Fuel Supply System Panasia 11



Ammonia Fuel Supply System

The Ammonia Fuel Supply System uses ammonia with a flash point of approximately 130 degrees,
as a ship fuel, and it has commons of LNG, LPG, and methanol supply system in aspect
of supplying liquefied forms of fuels into the engine.

O Design Data

«LP Pump Dis. Press. 18 bar Multi-stage centr. Pump X 1 set
* HP Pump Dis. Press. 88 bar Metering Pump X 1 set

+ BOG Compressor Dis. Press. 18 bar Oil Injection Screw Water Cooled X 1 set

- Vaporizer Temp:-24°C —-18.7°C
- Water seal Temp:-24°C — 60°C

* NH; Supply Skid MO Type-C Single Shell Tank. (abt. 5m’)
Material 9% Nickel Steel or Equivalent
LP, HP Pump

- Heat Exchanger Shell&Tube or Equivalent

- NH; Liquefaction Skid BOG Compressor & Seperator
* NH; Dilution Skid IMO Type-C Single Shell Tank. (abt. 5m°)
- Heat Exchanger Shell&Tube or Equivalent

+ Aqueous NH; Pump Dis. Press 7 bar Diaphragm pump X 1 set

O Ammonia Package Concept

NH; Dilution

Skid NH, Dilution System

8% NH; Supply ‘
Water Seal

e Tank
NH; Liquefaction t&@
Skid I
oy Engin_e\
K.0.D /
NH; Liquefaction System NH; Supply System v
4 <—lr N
Catch
w Tank
BOG { % (
Compressor <t g U N
(N Return Cooler £ 3
ngine
D
a v |—><'——>Q A@Fuel Heater
HP Pump
NH, Tank
~ J
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B Reference

NH; Supply Skid NH; Liquefaction Skid NH; Dilution Skid
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PANASIA H/Q

PANASIA EUROPE

PANASIA CHINA

3 OVERSEAS SUBSIDIARIES +

PANASIA JAPAN

47 GLOBAL SERVICE NETWORKS (37 COUNTRIES)

B Global Service Network

== PANASIA Headquarter & 1st Factory

55, Mieumsandan 3-ro, Gangseo-gu Busan,
South Korea (46744)

== PANASIA CHINA Corp.

LN —

RM C-205, N0.2080-50, Lianhua Rd,
Shanghai, China (201103)

T +86-21-6235-1601~3

E china@worldpanasia.com

Sl

== PANASIA 2nd Factory

98, Mieumgukje 3-ro, Gangseo-gu, Busan,

South Korea (46747)

== PANASIA JAPAN Corp.

o .

g - /
NO.600, Osaka Ekimae Dai.3 Building
6F, 1-1-3, Umeda, Kita-ku, Osaka,
Japan (530-0001)

T +81-6-4795-8748

E japan@worldpanasia.com

== PANASIA EUROPE B.V.

Rivium 3e Straat 25a, 2909 LH, Capelle
aan den lJssel, Netherlands

T +31-10-795-3005

E europe@worldpanasia.com

PANASIA

PANASIA: A global leader that
challenges new creation using
eco-friendly technologies

EUROPE ASIA & OCEANIA AMERICA & AFRICA MIDDLE EAST

NETHERLANDS  GREECE DENMARK KOREA JAPAN USA VENEZUELA UAE
GERMANY UK NORWAY CHINA INDIA PANAMA ECUADOR OMAN
CROATIA ROMANIA  KALININGRAD SINGAPORE ~ VIETNAM NIGERIA ARGENTINA QATAR
CYPRUS TURKIYE [TALY THAILAND TAIWAN

POLAND RUSSIA SPAIN AUSTRAILIA

UKRAINE ESTONIA
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PANASIA

HEAD OFFICE&FACTORY 55, Mieumsandan3-ro, Gangseo-gu, Busan, 46744, Korea

TEL: +82-51-831-1010  FAX: +82-51-831-1399
www.worldpanasia.com E-mail: marketing@worldpanasia.com

CHINA CORPORATION RM C-205, No.2080-50, Lianhua Rd, Shanghai, China / Post Code : 201103

TEL: +86-21-6235-1601~3  E-mail: china@worldpanasia.com

JAPAN CORPORATION No0.600, Osaka Ekimae Dai.3 Building 6F, 1-1-3, Umeda, Kita-ku, Osaka, Japan / Post Code : 530-0001

EUROPE B.V.
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