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Energy Solutions

Pan-CCS’

Bt K& EK| Pan-CCS™ (Carbon
Capture and Storage System)= 2FA4 X
2 AF202 olsH BiFA, &zt gl Al
E Z&, MEl S CHEf HiZERI0lM IS

E|= Of&k f A2 7|2 RE H2[A|

7= SRILICE

I Application

Pan-0CCs” W Pan-CCcs’

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

Main
Components

Carbon Capture System

BiE7tA0 M 2ot CO, 2H

I Carbon Capture Diagram

© Pre-treatment of Flue Gas

Flue GasE Quenching Tower0l| A ‘HZtat Particle % gAtst
20| HHEl = Intake FanS Ef| 7t =0 S+EOZ 0[SE
L|Ct.

Treated Gas

CO, Storage Tank

SIEEN

|28 Mot CO, ME

(C Type Tank or ISO Container Tank)

CO, Liquefaction Equipment

I E CO, At

(_

20°C, 20 bar)

®
(@)
©
J>
o
w0
(=]
=
e
=
=]
S

= ot g2t Absorber LHOJIA HE38H04 CO,7t MEY
SELICH 2280 ST Tower| 37|15 £|4st
off 1485 Packingzh M& st LR Bl X7t @ FEILICH

Industrial Plant

Pan-CCS’

Heat
Exchanger

Condenser Liquified

co,

Bl

4]

> RichAmine  ssss Coy

PanaGen Cooling Lean Amine Heating Source
Water

Hydrogen

Generation System

© Regeneration

CO,7t &%l X Stripper tower2 0|&&[0] 2[=22{9]
123710 ofet MM CO7t AR D H2ZET|of A St
CO,2 22|%|0] B2 Stripper ¥|4:3t1 CO,= Aot2HoZ
O|&ELICE

O Liquefaction & Storage
MEE| Yl mof @ AYS 55
HOPA|Z[A| EILICE

t71 ffotiAf 7t 31 dZtotod
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A= I Product Line-up
.@\7\. E_._:.Il-xl FGSS HP / LP Type
/@ HP Pump Dis. Press. 300 bar reciprocating pump
(FGSS/ LFSS) LNG Feed Pump  Dis. Press. 12 bar submersible centrifugal type
pump
LP Vaporizer Temp :-163°C — 45°C (Cold side)
HP Vaporizer Temp :-163°C — 45°C (Cold side)
Glycol Water System
FGSS LP Type
LIAjoto| clEZaxkk|= At LNG Feed Pump  Dis. Press. 18 bar submersible centrifugal type
et LNG, 2Lof, . : :
“00“ EHLﬂ;E;’ 7 |§r6|fO: LP Vaporizer Temp . -163°C— 45°C (Cold side)
LP BOG Comp. Injected Screw Type (16 bar)
Glycol Water System
*FGSS : Fuel Gas Supply System
LFSS
LP Pump Dis. Press. 18 bar Multi-stage centr. Pump
HP Pump Dis. Press. 88 bar Metering Pump
BOG Comp. Dis. Press. 18 bar Oil Injection Screw Water
Cooled
Vaporizer Temp :-24°C—-18.7°C
Water Seal Temp :-24°C —60°C
LFSS Skid IMO Type-C Single Shell Tank. (abt. 5m’)Material
9% Nickel Steel or Equivalent LP, HP Pump
I FGSS PFD *LFSS : Low-flashpoint Fuel Supply System
PFD - HP/LP with BOG Comp. PFD - HP/LP with HP Comp. I FGSS Control System
)Y Bﬂ% )Y FGSS Control System Logic FGSS HMI
BOG compressor " R LNG FEED LNG FEED
S =, R == 508 Skl
= | e . B [
‘ . -ESDV — %-ESDV
| @*1 — @
o B o1 (B o
i)
Q Q . T | Ne2 No.1 ESDV
© © LNG LNG
LNG feed pump LNG feed pump @ Bu:lggm Tank Tank Bufl.ll::n — @
LNG Tank LNG Tank . j Statu:mg I StahongT
&)
PFD - LP with BOG Comp. % | | , . m—
w |
1 XDF Prep:;::mn
BOG compressor ‘ | R L~
i I

[ﬁ;:; vap. J ﬁ;ﬁimater
e ¥ = () |
7 Ship’s FGSS

Control  f«—: Control Detection
System System System

O 4 i

LNG feed pump

LNG Tank
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4= 22X (PSA Include)

Anhydrous
T | $ E 7 I Exhaust Fuel + Air Am¥110nia Process Air

Hydrogen Generation System , l . \

Off-Gas

Bumer | 4=
v

2 Fuel cell
eal
Exchanger Qe Exchanger
: NH,
<0.1 ppm

Ammonia Cracking System I o Fuel cell Power System

-

Sea Water H,0

=1 Electric Motor
1 7HE 2™ (PSA exclude)
Exhaust Fuel + Air Anhydrous Ammonia Process Air
' I '8 | "

-

Anode Gas Air Treatment

' Sysem

] l o | .
y Sl
v H, N, Fuel cel
Vaporzer& | — (75%) (25%) Module
k. eal
Exchanger Exchanger
- NH,
l <0.1 ppm

| Application i of Fuel cell Power System

Sea Water H,0

Electric Motor

I Natural Gas-Reforming Hydrogen Generation System
Steam Methan Reforming

Pan-0CCs

NG/ N A PSA
88  1-300Nm’/hr 8% 100/150/300 Nrii/hr 8%  500/1,000/10,000 Nni/hr i ’ : e
s 75% ~ 99.999% H, = 99.999% H, s 99.999% H,
Type  SMR/Membrane Type  SMR/Membrane Type  SMR/Membrane 2 —1
HHYA Prox / Membrane HHYA PSA/Membrane HHYAl PSA/Membrane -

\.

== Specifications

Product(H,)
Capacity H, Purity Pressure
Methane (Biogas and etc) 9.5 bar.g Customized 99.999% 6 bar.g

Feed Gas Pressure




Energy Solutions

I AMP System Application 15
1. Cable Reel Type
SHIP SIDE SHORE SIDE
L BB
.
- Plug SPO
AMP Receiving panel Transformer Shore Conn. (Cable Reel (Sh%reﬂP (ther
(f needed) Panel iz
2. Socket Box Type
SHIP SIDE SHORE SIDE
G
i .....
.| —
= I
= Plug Dispenser
AMP Receiving panel Transformer Shore Conn. Socket Box Mobile Cable Regl
(f needed) Panel Fixed Cable Reel
I AMP Cable Reel (Cable Management System) 3. Fixed Container Type
SHIP SIDE SHORE SIDE
40ft H/C CONTAINER
Ex|
e =
- Encoder + Inverter HI0f A1 [0/ XS &2 Hof 7hs -] —E: !
-#l0]2 QI 2= 1 11,100N z
Plug SPO
01 AT THE - TPU(B71AH 2| 2E) A8 AMP Receiving panel Transformer Shore Conn. Cable Reel (Shore Power
= , - (I nesded) Panel Outlef)
-#|0|22 HIZ4M0|H, Oil X BISHE, Xto|Mut 20 2Zet
4. Movable Container Type
SHIP SIDE SHORE SIDE
AMP
Shore Conn. Panel Receiving panel Socket Box Transformer " Transforme
. gp (If needed)
AP Recel | 40t H/C CONTAINER
eCelving pane ,_c.-.:.
g ] = !
= Jm ]
== -
e Socket Box (P) = Plug SPO
Oy (Shore Power
AMP Change ! ! Ship Cable Reel  Shore Conn. Shore Cable Reel Outlet
Over Panel Panel

Socket Box (S)



Product TILEA|OFQ] PaSOX™= ZeHE S| 37| Bl MEte| MZE MEo
Line-up AEZ UEY S2MS M Zstn ABLICH

PaSoOx smart UType PaSoXx smart -Type PaSox smart vsq_

PaSO X smart vue

1-80MW

1-80MW

1-70MW

1

|
I

Main

1-6MW

Water Treatment Unit
WATER commanoer

C ompon ents Water Monitoring System

Gas Monitoring System

- -
| D) B |
D)D
]
]
- e I——al
[] OrC| = Q= AN PaSO o O 9/
S = ®
QAR SHABIE X{Z2H0| LRt HE Z
O 0 3 e}
=1 2= 3o 0|=3 = H HIO Smart
o==Y¢ OS50 o HEAHS S G ‘\
= A U
Open Mode Close Mode
Normal Operation Near Port, Specified Zone / Low Alkali Zone /
No Discharge Zone
Exhaust Gas Outlet Exhaust Gas Outlet
Scrubber Gas Monitoring Scrubber Gas Monitoring
LIE Hhaust Gas Inlet Exhaust Gas Inlet
) o
Water Monitoring —
Water Monitoring
HoldingTank
NaOH Tank ﬂ .- .
—T
g Wash Water Tank a:ts:r
@ I Treatment
| 1 ' Unit
Cooling System i SludgeTank
SeaWater =

— B Water Monitoring

Overboard

Sea Water ~( T |

— Water Monitoring

Overboard

I Certificates

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 QOct. 2021 Jun. 2021 Mar, 2021 Jan. 2022 Sep. 2021
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I Application
paNaXm smart _ pamxdearine smart -

PaNOx™= HRSG, BoﬂerQF 22 SAUTMLH| § AAMSEE0[ FHBHAZ|F(MO)= 20169 12 145 E CIEATIOf
BiEE= HaAE0l XIEH oz HX|= 10 AFLICEL ZUE €0l M HIEE=E 2AURES 80% Old MEA7|= eidel
MIAA Radielz %HIW 7HE AT A2|ZEL|OHRE] 0|2, Tier I'E Y=SIASLICE 0] QIES &So| fIsiM=
AFRC[OF2HH[OF & MIA| 2F X0l M 7R BHES Qo Zofstn Tier I 2718 £HESH= MEME AITIof SCRE ZAI6H
A L. Tier Il" 7#A| 7|2 Z=740f| 2fs{of Lk

TiLRAJOL] B
KOY2H2IH(SCRIS %6+o=| B I10p
(NOXS 2o}l St 2(H,0) TN, 2
XZEAD7|i= Heks 2L

8 S8 i Bi7|7kA
23 =HBIAZ |5 IMO

2 PaNOX™ Marine0| !

SLICh Shipbuilding

Main V1 / Reactor + Mixer + Pump Unit + Dosing Control Unit + Control Panel
Components V2 / Reactor + Mixer + Control Panel + IDU
V3 / Reactor + Mixer + PanSIS (KR-+ABS Type Approval)

PaNOx smart V2 SCR Reactor Cl (Compact Injector) Control Panel Integrated
(Under 6 sets of Engine) - Mixer + Injector Dosing Unit

7129] Pump Unit & Dosing Control
UnitS IDU(Integrated Dosing Unit)

a

SCR MEd™ Z0f 2h2IH(Selective Catalytic Reduction)2 BHZ |7FAOIM LIRE EAMSHE(NOX)S Ol2fe stitel FH|= RIxatof B
St N STo| M2 & £ QI&L|Ch =
Selective Calalylic VA1l it S0 SAZNIZ sHBAPIE Hek s HeILIC remmER
Reduction
PaNOx smart V3 PanSIS
(Under 4 sets of Engine) (Control Panel + Dosing Unit)

V20{A2] IDU ZH|Z Control Panel
1 Zetsto] PanSIS(SCR Integrated
Clean gas Control System)2t= StLte| &H|=2
REtoto] Ax|@7t ol 7bH A

SIS

SsigaLICh

e

2N02 + 4NH3 + 02 3N2 + 6H20 + 02
4NO + 4NH; + 0, == 4N, + 6H,0 EIAPP
] ] Certificates

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

Nitrogen Water

Applicant : PANASIA

EIAPP(KR) EIAPP(ABS) EIAPP(LR) EIAPP(BV) EIAPP(DNV)
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~o HH7 7L A Rt B [ A {3 ZH|
™ iCER 1%; (for EGR, for iCER)

HHZ|7FA THze=et K= MEF AT Hi=E= Hi7[7HA & YRS Meet ‘g‘/ . 2| K= iCER, EGR S0|A BIEEE MAESE 22|dste a2t & Qe
Al7|= EXLICE 7tA BEO| A= Of|L K| AH|2FO| £| A 3% ZfAoHH, T = = /\ HAIQYL|CE Myt 2o & wMsH= Q6| S22 HMASHL, i U 7| ot @ES
DEOM = HE AH|2F0| 5% 25k, H|EH S0 £|CH 50% ZfAgfL|Cf. / : XA 2F5t= 0|0 RUELIC 4
L ! |
oiCH MEfo| ol KstA V=2 o ot H5ot AXIN 22 SAo| ‘“ ! ESF O &K= =2 HISHAL | 7(IMO) 2] EGR BiZ= 4= 20| CHSHX|E MEPC 307(73)2
|
Aoigh £ = SEMQULICE | ’ SEAN7|= FL2 oHH, CtSat 22 7| =0| HiSEILICE
&3 N
weels) 1 S
e MNIE$HIE 7=
S s
'5-4"‘ o
gt Bleed-off water 2! st2f 5
7|2|'_<' N
<15 ppm

I System Overview I Composition

Xz2| 22F:3/6/9/12m’h

Waste Water Supply Unit Membrane Filter Unit

PAC Dosing unit : Membrane tank Chemical tank

Exhaust gas receiver

: Feed Pump
Water spray T Membrane Pump Control panel

Seawater in Return CIP Pump

Seawater out

Bleed off . air(in) -Membrane tank - CIP Pump
Economiser -Feed Pump - PAC Dosing unit - Chemical tank - Control panel &
o ( )
Circulation 'AVAV‘ - Membrane Pump Oil content meter

pump

Scavange air reciever | Water Treatment Method

FiltrationProcess ——— ——————— Backwash Process

Back Pressure Valve EGC Exhaust Gas Cooler
Shut Off Valve SAC  Scavenge Air Cooler
Exhaust Gas WMC Water Mist Catcher

Plate Heat Exchanger

LI

* Source : ADD MORE CERTAINTY TO YOUR FUTURE for WinGD
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=X2| FK|
BWTS

GIdEn-Patrol’

TH_AJofe| 4742| FX| GloEn-Patrol™
2 100% 22/% 2| ralol We ofat
BT Rl &

£ 0|8 71

K2 elgihe=

GloEn-Patrol™2 4X{2(7 Tash SSAoIA BOStD ASLICH Kol 40| Hopt Wast BHE 9 Mo+ M|
O S 4 0T, A HYSTEAD HE LS 2H B it

Sl Qf HENAIS EgfL(Ct

MEre P2 QX1 | St 40| T iBS BHEoln, 2] 2B 7| K U HHEEIR Mellol 22
A0ZILICH. 02 B4 SRS MAE! 047t EIR4T, IMO TEO ©|74810] 20047HK| H M| BE Ao] B Mt
4 N2IZAZ LRIeoF BILICt,

I Certificates

DNV LR KR ABS RINA RMRS BV CR CRS CCS NK BKI
Class Type Approval  Type Approval  Type Approval  Type Approval  Type Approval  Type Approval — Type Approval  Type Approval  Type Approval  Type Approval - Type Approval — Type Approval
Aug. 2019 Jul. 2020 Jan. 2020 Apr. 2020 Mar. 2020 Apr. 2020 Jul. 2020 Feb. 2020 Jan. 2020 Sep. 2021 Nov. 2021 Jul. 2021
Saint Kitts . Cook . '
USCG Korea Norway Cyprus  Germany And Nevi Croatia Palau Island Taiwan Turkey Russia
Type Approval  Type Approval  Type Approval  Type Approval  Type Approval evis Type Approval  Type Approval slands Type Approval  Type Approval  Type Approval

Mar.2020  Mar.2021  Aug.2019  Nov.2019  Dec.2019  WPEAPPIOVAl “yo o050 jan.200  DPEAPPIOVEl  coy o050 Apr2020  Apr 2020
Jan. 2020 Feb. 2020
Flag
Greece [taly France Japan
Type Approval  Type Approval  Type Approval  Type Approval
Aug.2020  Dec.2020  Feb.2021  Jun.2021

Explosion-  DNVATEX IECEX

Type Approval  Type Approval
Proof Feb. 2020 May 2015

23

Product GloEn-Patrol™ Gl GloEn-Patrol™ Gl
. 0En-Patro 0En-Patro
Line-up
— Original Filter Unit MEGA Filter Unit
Combination Original UV Unit MEGA UV Unit
Treatment Capacity 50~700 mi/hr 750~3,000 ni/hr
Features Small capacity with single unit High efficiency in power

consumption and footprint

I Main Components

Original Filter Unit MEGA Filter Unit Original UV Unit MEGA UV Unit

Control Panel UV Power Supply Panel

- Smart HMI system

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

- Controller: Siemens PLC

- Touch screen

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




I Filter Unit

Water Solutions

24

Original Filter Unit

MEGA Filter Unit

Type Single screen type Multi cage screen type
Capacity 50~750 mi/hr 900~3,000 ri/hr
Max.Operating Pressure 10 bar 10 bar
Grade of filtration 50um 50pm

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

Backflushing control Differential Pressure Differential Pressure
I UV Unit B _ _
Original UV Unit MEGA UV Unit
Capacity 50~700 mi/hr 750~1,500 ri/hr
Max.Operating Pressure 10 bar 10 bar
Automatic cleaning wiper

Explosion Proof Type (option)
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Measurement & Control System
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I Product Line-up

Tank level & draft gauging

- Air purge type / Electric
pneumatic type

- Electric pressure type

07

Pressure /
Temperature monitoring

04

Vapour emission control

08

Bilge high level alarm

OF BLIHSID, Lefn

01
Cargo monitoring
- Radar beam type
- Magnetic float type

05

Fixed gas detection

09

Local level gauge /
switch

02

High & overfill alarm
- Magnetic float type

06

Water ingress alarm

10
Pressure switch /

temperature sensor /
pressure transmitter
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RETROFIT
Service

o 2x

Equipment

- BWTS Equipment

- SCRUBBER Equipment
- Commissioning

- Demonstration

Material Supply

- Steel Structures

- Pipe Spools

- Installation Materials
- Cables

Engineering

- Onboard Survey

- Basic Design

- Owner / Class Plan Approval

- Interface with Existing Automation System

Installation Work

- Pipe Spools Installation
- Laying & Connection Cables

Design

- Installation Drawing
- Manufacturing Drawing

Supervision

- Schedule Control
- Quallity Control
- Instruction to Workers



MRO Service

HE 2 HFAMH|A

Training Center & Engineer Training
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Chapter Subject

1 Introduction of Company
2 Basic operating procedure
3 Maintenance requirement
4 Hands on practice ()

5 Hands on practice (lll)

6 Troubleshooting ())

7 Troubleshooting (Il & IIf)

8 Evaluation & Satisfaction Survey
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MRO Service
H|ICHH s D=2

E-Learning Program

29

|H

THPA[OFE AlZEDF E40f FOHEX] gb= HE 280 2izet 22

LS

o4
0x
m
2
$9
2
e
é
2
Il
2
rn
El
Ho
=
HO
-l

] Part IIL. Maintenance for the Gas Monitoring System

»

—

GI®En-Patrol” Learning Program Contents

PaS X 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)

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