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Energy Solutions 8
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PanFGSS
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I FGSS PFD

PFD - HP/LP with BOG Comp. PFD - HP/LP with HP Comp.

LNG feed pump LNG feed pump
LNG Tank LNG Tank

PFD - LP with BOG Comp.

BOG compressor

%

o)

ap. J FG Heater
.3 ¥

LNG Tank



I Product Line-up

I FGSS Control System

FGSS (LNG Supply System) HP / LP Type

HP Pump
LNG Feed Pump

LP Vaporizer
HP Vaporizer

Glycol Water System

Dis. Press. 300 bar reciprocating pump

Dis. Press. 12 bar submersible centrifugal type
pump

Temp :-163°C — 45°C (Cold side)

Temp :-163°C — 45°C (Cold side)

FGSS (LNG Supply System) LP Type

LNG Feed Pump

LP Vaporizer
LP BOG Comp.

Glycol Water System

Dis. Press. 18 bar submersible centrifugal type
pump

Temp :-163°C— 45°C (Cold side)

Injected Screw Type (16 bar)

*FGSS  Fuel Gas Supply System

LFSS (Ammonia Fuel Supply System)

LP Pump
HP Pump
BOG Comp.

Vaporizer
Water Seal
LFSS Skid

Dis. Press. 18 bar Multi-stage centr. Pump
Dis. Press. 88 bar Metering Pump

Dis. Press. 18 bar Oil Injection Screw Water
Cooled

Temp :-24°C —-18.7°C

Temp :-24°C = 60°C

IMO Type-C Single Shell Tank. (abt. 5m’)Material

9% Nickel Steel or Equivalent LP, HP Pump
*LFSS : Low-flashpoint Fuel Supply System

FGSS HMI

OVERVIEW FAULT | DATALOG  PUMPTEST 2022/05/16 14:13:30 PanFGSS
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FGSS Control System Logic
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Pan-CCSs"

EhA TE- X E K| Pan-CCS™ (Carbon £
Capture and Storage System)= 244 r ) e |
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I Application

Pan-0CCcCs’

for Ship for Industrial Plant for Hydrogen Generation System

Capacity1/2 /3 CO,ton/h ~ Capacity 5/ 10 /15 CO, ton/h ~ Capacity 80 / 200 / 400 CO, kg/h
Purity  99.9% CO, Purity  99.9% CO, Purity  99.9% CO,
feature Changing concentration of CO, feature Large scale of CCS feature High concentration of CO,
Space limitation Long-term Stability Modular design
CCS for marine condition Cost efficient High purity of CO,
Load change of engine
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Main
Components

Carbon Capture System

HHZE 720N 2dSH= CO, Y

I Carbon Capture Diagram

CO, Storage Tank

ofohgH| 2R E WSl CO, ME
(C Type Tank or ISO Container Tank)

CO, Liquefaction Equipment

IXE CO, Mot
(-20°C, 20 bar)

© Pre-treatment of Flue Gas ® CO, Absorption

Flue Gas= Quenching Towerdl| Al H2t 1t Particle & g4tst WZtel JtA L= St H|QF Absorber LHOIA & &£6H0] CO,7t MEd
=9 MHE 2 Intake FanS S8l 7IY=0] E+ECE 0|&E Moz gL 28Xl ST Tower| 27|15 &4t
LIk 671 2l8l 145 Packingh &S LHREYX[7F Q1 EILICE

\

Treated Gas

Pan-CCS" |—

Industrial Plant

o

N
< Liquified
co,
Heat
Exchanger
N D - o
(4]

. Rich Amine Coa
PanaGen Cooling Lean Amine Heating Source
Water
Hydrogen

Generation System

© Regeneration

CO,7t &%l Xl Stripper tower2 0]&&[0] 2[E2 2|9
n2E70 o EHOoIA CO 7t EAHE D HZT(0N =2t
CO,Z £2|%|0f 22 StripperZ 3|43t CO,= HolaHo=2
O|&&LCh

O Liquefaction & Storage
MEE7| 3 Hof FARRS SESEY| lciM 7t 3 Hd2sto]

HobA|7[A] EILICE
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I Product Line-up

1~10 Nmi/hr 30/100/150/300 Nmi/hr
75% H, 99.999% H,
SMR / Membrane SMR

HHLA PrOx / Membrane

T $4 £E7|(MLBHES)

2l 500/1,000/10,000 Nr/hr

99.999% H,
Type  SMR/Membrane
MHE|EA] PSA/ Membrane

100/150/300 Nni/hr I e
99.999% H, [
SMR / Membrane .

HHL4 PSA/Membrane
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e 2islE XMEEA

[\ SCRUBBER

PaSuJuX smart

ILtAJOFS] BHitskE KZZEK| PaSOX™= AIE A4 A
LSts Hi7[7tA0 EetEl EiistES MPAF|=
CH7|SHA 22 MelL|C}

O =2T1L-Hd

SYE etz Hgo| et AH SHEL SY AlE0
AtEgfLct
M 3iE 0|83t= Al AT HE, MEfo| = H=Q
UREF S Al 2ol gitotE23 MEAAH O
ES B9t

Open Mode
Normal Operation

Exhaust Gas Outlet
Scrubber i Gas Monitoring
L Exhaust Gas Inlet
-

Water Monitoring

Sea Water Water Monitoring

Overboard

Water Monitoring

Sea Water -@—I

Close Mode

Near Port, Specified Zone / Low Alkali Zone /
No Discharge Zone

Exhaust Gas Outlet

Scrubber Gas Monitoring

ﬁExhaust Gas Inlet
HoldingTank

Wash
1 Wash Water Tank 2 Water

Treatment

3 Unit

Y o
! Cooling System : SludgeTank
Water Monitoring

Overboard




Product TLEA|OFC] PaSOX™= ZaHE Q| 37| 9l Muto] MZ, Mo
Line-up UACZ UEY S2MHS A Bt AsLICH

PaSoXx smart U-Type

PaSox smart -Type

PaSOx smart v.sQ_

PaSOX smart vucr

1-80MW

1-80MW

1-70MW

J

P ——
jii

1-6MW

Main

Components Water Treatment Unit

Water Monitoring System

WATER cormanoer

Gas Monitoring System

I Certificates

15

ABS LR KR NK Japan Flag BV
PanGMS Type Approval Type Approval Type Approval Type Approval Type Approval Type Approval
Jun. 2021 Oct. 2021 May. 2021 Aug. 2022 Mar. 2021 Apr. 2022
ABS LR KR NK Japan Flag BV
PanWMS Type Approval Type Approval Type Approval Type Approval Type Approval Type Approval
Apr. 2021 Oct. 2021 Jun. 2021 Mar. 2021 Mar. 2021 Sep. 2021
ABS LR KR NK Japan Flag BV
PanWMS-II Type Approval Type Approval Type Approval Type Approval Type Approval Type Approval
May. 2021 Oct. 2021 Jun. 2021 Mar. 2021 Jan. 2022 Sep. 2021
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PalNOX smart

L

IHLtAJOFS] RIAMSHS KZEK| PaNOX™E “MEA

Z0H2HAH(SCRI'S S5t0] 7 [7tA0A HAbtetE

(NOXIZ @IHof] Ratfet S(H,0) 2k EA(N) 2 £ofisto] | "
KZIA|7 | = KEHA S2 ML,

E,5z{0l 22 S AR Y 714 e |
PaNOX™, 22|20 = A/[SHALZ |72 IMO Tier Il 5 '
A CHS S 2l MEHE PaNOX™ MarineO| RU&LICH.

<o . . , H717EA0I M Li@e RAMSHE(NOXYS

Selective Catalytic ES2M YLct

Reduction

Clean gas

2N02 + 4NH3 + 02 3N2 + 6H20 + 02

4NO + 4NH; + 0, == 4N, + 6H.0
I IO I T

Nitrogen Oxides ~ Ammonia; generated Nitrogen Water
(NOand NO,) by aqueous urea solution




| Application
PalNOX smart

PaNOx™= HRSG, BO|Ier9} 2 ST LH| 5 HALetE0|
HIE 5= HaAE0l| XEH oz X220 JELCEL ZUHE o
MIAI M Eatiets 1_117(1|7f IHY HASH #E|ZLL|OHRE] 0|2,
APRL|OF2HH|OF & MIAl 2 X|H0[M /| =S fIo &efsta

UgLICH

Main
Components

pamxm(ﬂ)farine smart

ZHSHAFZ|(IMO)= 2016 18 1Y2EH C|™
M HIEEE EArD

Tier IS YaotF&LICE O

Tier I ZUE DtESH= ME

- -
Tier II'7#8| 712 Z=740] SersioF fLch

It of b 1R

k=)
%)
O
0
fjo
0z 20

Shipbuilding

V1 / Reactor + Mixer + Pump Unit + Dosing Control Unit + Control Panel
V2 / Reactor + Mixer + Control Panel + IDU

V3 / Reactor + Mixer + PanSIS (KR+ABS Type Approval)

PaNOx smart V2
(Under 6 sets of Engine)

SCR Reactor

71Z9] Pump Unit & Dosing Control
Unit2 IDU(Integrated Dosing Unit)
Ol2h= stLtel Tt 2 MZfst o=

el 2XE g+ AFHCL

PaNOx smart V3
(Under 4 sets of Engine)

V20 A2] IDU ZH[Z Control Panel
2t Zefsto] PanSIS(SCR Integrated
Control System)2t= otLte| ZH|2
RIEst0] M| 27 ol 74 AmS
o SIRAGLICE

EIAPP

Cl (Compact Injector) Control Panel

- Mixer + Injector

Integrated
Dosing Unit

PanSIS
(Control Panel + Dosing Unit)

3

Certificates

Applicant : PANASIA

EIAPP(KR)

EIAPP(ABS)

EIAPP(LR) EIAPP(BY) EIAPP(DNV)
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Water Solutions

=X2| FK|
BWTS

GIdEn-Patrol’

ILEAJOFS)
100% ==X Xz
U
Ogah 7+
X2 elgites o

M2 K| GloEn-Patrol™

tc'!’ilo._' 2 0=|ﬂf

fujn E rlo

=T=

GloEn-Patrol™& 4=X{2|7}
P“'Oﬂ I—IREI A o|O|:|:| H

S HEHAHIE B RfL T,

I Certificates

LR KR

Type Approval
Jul. 2020

DNV
Type Approval

Aug. 2019 Jan. 2020

Korea Norway
Type Approval

Mar. 2021

USCG
Type Approval

Mar. 2020 Aug. 2019

[taly France
Type Approval

Dec. 2020

Greece
Type Approval

Aug. 2020 Feb. 2021

IECEX

Type Approval  Type Approval  Type Approval

ABS RINA RMRS

Mar. 2020 Apr. 2020

Saint Kitts

Apr. 2020

Cyprus  Germany

Dec. 2019

Nov. 2019 Type Apgroval

Jan. 2

Japan

Type Approval  Type Approval

Jun. 2021

Croatia
And Nevis Type Approval - Type Approval
Jan. 2020

Explosion-
Proof

DNV ATEX
Type Approval

Feb. 2020

Type Approval
May 2015

BV CR CRS CCS NK BKI

Type Approval  Type Approval  Type Approval - Type Approval  Type Approval  Type Approval  Type Approval  Type Approval ~ Type Approval  Type Approval
Jul. 2020

Nov. 2021 Jul. 2021

Jan. 2020 Sep. 2021

Feb. 2020

Cook

Islands
Type Approval
Feb. 2020

Taiwan Turkey Russia
Type Approval  Type Approval  Type Approval
Feb. 2020 Apr. 2020 Apr. 2020

Palau

Jan. 2020
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Product
GloEn-Patrol™ Gl GloEn-Patrol™ Gll|

Line-up

- Original Filter Unit MEGA Filter Unit
Combination Original UV Unit MEGA UV Unit
Treatment Capacity 50~700 ri/hr 750~3,000 ni/hr
Features Small capacity with single unit Cg':}%ﬁ;gﬁ;?}”gﬁénfg&vgﬁg i

I Main Components
Original Filter Unit MEGA Filter Unit Original UV Unit MEGA UV Unit

Control Panel UV Power Supply Panel

- Operation Temperature: 0~55°C
- Prevent high heat dissipation

- Smart HMI system

- Data logging for 24 months
- Main data real time display
- Alarm function

- Controller: Siemens PLC

- Touch screen




Water Solutions 20

I Filter Unit

Original Filter Unit MEGA Filter Unit

Type Single screen type Multi cage screen type

Capacity 50~750 mi/hr 900~3,000 ni/hr

Max.Operating Pressure 10 bar 10 bar

Grade of filtration 50um 50um

Filter Element Material SUS 316L / Hastelloy SUS 316L / Hastelloy

Backflushing control Differential Pressure Differential Pressure
I UV Unit . . :

Original UV Unit MEGA UV Unit

1]

Capacity 50~700 ni/hr 750~1,500 ni/hr

Max.Operating Pressure 10 bar 10 bar

Automatic cleaning wiper

Explosion Proof Type (option)
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T2Ho] AISZEH|
Measurement & Control System

21
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I Product Line-up

04

Tank level & draft gauging

- Air purge type / Electric
pneumatic type

- Electric pressure type

08

Pressure /
Temperature monitoring

Vapour emission control

Bilge high level alarm

HAIC R HLE5H, &

01
Cargo monitoring
- Radar beam type
- Magnetic float type

Fixed gas detection

Local level gauge /
switch

10

High & overfill alarm
- Magnetic float type

Water ingress alarm

Pressure switch /
temperature sensor /
pressure transmitter
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Services
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Service

| Service 274
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Equipment Engineering Design

- BWTS Equipment - Onboard Survey - Installation Drawing

- SCRUBBER Equipment - Basic Design - Manufacturing Drawing
- Commissioning - Owner / Class Plan Approval

- Demonstration - Interface with Existing Automation System

Material Supply

Installation Work

Supervision

- Steel Structures

- Pipe Spools

- Installation Materials
- Cables

- Pipe Spools Installation
- Laying & Connection Cables

- Schedule Control
- Quallity Control
- Instruction to Workers

CASE1

CASE 2

CASE 3

CASE 4

ZH| + SAHEE

ZH| + AX|L |0 + SAHEE

Oy -

Z| + AX|L|01R) + EXIRFRH(HH2, HOIE, H7|) + SAIZ2]

ZH| + AX|LI01 + FXIXERH(HH2, HOl, () + HXISAL + SAH2
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MRO Service
HE 2" iSMH|A

Training Center & Engineer Training

T2 Y
Chapter Subject

1 Introduction of Company
2 Basic operating procedure
3 Maintenance requirement
4 Hands on practice ()
5 Hands on practice (|Il)
6 Troubleshooting ()
7 Troubleshooting (Il & IIf)

8 Evaluation & Satisfaction Survey

MA Zt=201| Training CenterE A5t M29tE W
EMS SO0 MZFQ| BiZ0] == 7AHIRE HIE AL
W 1s SS SOI0] P2 MR AX|LI0] - S Qlot T2S HABI Y

(R
SLICk

EEE
=]
Ho
>
mII
0=
Rl
2
R

St 0jiE H7|X21 Field Engineer Training= %[5t =

3 x
2 MH|AZ M2t LI




MRO Service
H|CHH g T2 12H

E-Learning Program

]| Part 1,

Maintenance for the Gas Monitoring System

GI®EnNn-Patrol” Learning Program Contents

25
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PaSOx smart Learning Program Contents

Chapter Contents Chapter Contents
1 Introduction of GloEn-Patrol™ system 1 Understanding PaSOx™ scrubber system
2 Major system component 2 Standard operating procedures
3 Standard operating procedures 3 Compliance issues
4 Health and safety issue 4 Installation requirement
5 Installation requirement 5 Maintenance requirement
6 Maintenance requirement 6 Troubleshooting for the system/unit
7 Troubleshooting for Filter unit 7 Troubleshooting for the component/device
8 Troubleshooting fot UV unit
9 Troubleshooting for other components

CBT (Computer Based Training Program)

PaSox System
Learning Program

IBT (Internet Based Training Program)

] |Part I1. Operating on the Human Machine Interface (Open mode) b



MRO Service
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Integrated Control System

Services 26
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Pan-MSCS Pan-MSCS2t Marine Satellite Control SystemS 2 A8fof| EfF{El THtA[O} 7HIE(BWTS
Scrubber)9| 2848 S MAIZE DLIERISIN 22|, RIThh= SR MRULICE KIS 28| 2 Al,
ARHO| E2HEE TIESte] 240 sHEYerS MSsto] L fXst 2¢0] 7%6E§
2SI,
Big Data &412 S50 AL E WA A|7|E LHE2EM 10| S 2EX0= MY
2EY 4= U= ADTEY HENA Zdo AEMT A&LICH

ECA Zone Sailing

e om0 e

S -




Global Network

47 Global Service Networks in 37 Countries

PANASIA Headquarter & 1st Factory PANASIA 2nd Factory

55, Mieumsandan 3-ro, Gangseo-gu Busan, 98, Mieumgukje 3-ro, Gangseo-gu, Busan,
South Korea (46744) South Korea (46747)

T +82-51-831-1010

F +82-51-831-1399

E panasia@worldpanasia.com

PANASIA CHINA Corp. PANASIA JAPAN Corp. PANASIA EUROPE B.V.

RM C-205, N0.2080-50, Lianhua Rd, NO.600, Osaka Ekimae Dai.3 Building Rivium 3e Straat 25a, 2909 LH, Capelle
Shanghai, China (201103) 6F, 1-1-3, Umeda, Kita-ku, Osaka, aan den lJssel, Netherlands

T +86-21-6235-1601-3 Japan (530-0001) T +31-10-79-53-005

E china@worldpanasia.com T +81-6-4795-8748 E europe@worldpanasia.com

E japan@worldpanasia.com



PANASIA

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

INQUIRY

JAPAN CORPORATION
EUROPE B.V.

CHINA CORPORATION

2023/05/25 ver.

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

TEL: +82-70-4875-7051 E-mail: marketing@worldpanasia.com
TEL: +81-6-4795-8748 E-mail: japan@worldpanasia.com

TEL: +31-10-79-53-005 E-mail: europe@worldpanasia.com
TEL: +86-21-6235-1601~3 E-mail: china@worldpanasia.com



