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HHHHuman activities have increased uman activities have increased uman activities have increased uman activities have increased 

the concentration of the concentration of the concentration of the concentration of Carbon dioxideCarbon dioxideCarbon dioxideCarbon dioxide

in our atmosphere, amplifying Earth's in our atmosphere, amplifying Earth's in our atmosphere, amplifying Earth's in our atmosphere, amplifying Earth's 

natural greenhouse effect. natural greenhouse effect. natural greenhouse effect. natural greenhouse effect. 

Rule & Regulation
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Paris Agreement aims to limit the increase in global mean temperature to a 

maximum of 2°C and the primary target of 1.5°C compared to before 

industrialization.

IEA(International Energy Agency) predicts that Carbon Capture and Storage method 

takes 17% share of carbon dioxide reductions in 2050 as an efficient and economical way.

Rule & Regulation
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CCS

CO2 Capturing technology



Post 
Combustion

Liquid Absorption

Solid Absorption

Membrane 
Separation

Chemical

Physical

Alkali salt

Amine

Ammonia

“Feature of Liquid Absorption” 

Weakness
- Large amount of energy loss to regenerate 

absorbent
- Absorbent deterioration and material corrosion

Strength
- Easy to handle large volume of gas
- Great applicable to change Carbon 

dioxide concentration



CCS

CCS diagram
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CCS

CCS Line-up



<36Nm3/h Pilot CCS>

<36Nm3/h Pilot CCS P&ID>

<TEST REPORT>
<Packing & internal components>

CCS

Lap Scale CCS



* Test data logging & Test throu HMIHMI 

CCS

Pilot CCS for test barge



CCS

Pilot CCS for test barge



CCS

Pilot CCS for test barge
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Design Process2
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Design ProcessDesign ProcessDesign ProcessDesign Process

Pan-OCCS Design Process
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CCS Feasibility questionnaire FromTo PANASIANo. Category Subject1

VesselInformation

Vessel Type2 Vessel Size3 Class4 Vessel Age7 Fuel Type8 Annual Fuel Consumption9 Target Ship Speed10 1cycle Voyage Period11 Annual Voyage Distance12 Main Engine Info13 Gas Property14 Generate Engine Capacity15 Boiler Capacity16 Fresh Water Generator Capacity17 Sea Water Capacity18 Vessel’s Target Life Time

No. Category Subject19 RequiredRegulation
Reference EEDI / EEXI20 Target Vessel's EEDI / EEXI 21 Reference CII22 Target Vessel’s Attained CII23 Comparing Vessel’s Target Lifetime CII toAttained CII 24 CO₂ ReductionPlan Optimized Voyage Route& Schedule25 EPL(Engine Power Limit)26 Using Auxiliary Equipment27 Energy Efficient Improvement Technology Adoption28 TargetCO₂ CapturingVolume Target CII Calculation2930 Target Capture Amount/hr31 CCS Off, Warm-up Time Logic Setting

Pan-OCCS Design Process
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{{{{{{{{{{{{{{{{{{{{{{{{{{{{

Vessel Type 180K Bulk CarrierConstruction Date 2010Targeted Operating Date 2035Vessel Size 179,147 (DWT)Fuel Type HSFO, MGO1Cycle Voyage Period 70 Day (280 day voyage/year)Target CO2 Capture Per Hour 1.35 Ton/HourTarget CO2 Capture Per Year 8,400 Ton/Year 

GENERAL ARRANGEMENT

Pan-OCCS Design Process
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Type Size DWT Reduction Rate CO2.t/y Reduction(CO2.t/hr) CIIA CIIR CII(AER) Scenario(~2030)2022 2023 2025 2027 2029 2031 2033 2035
BC Cape 179,147

Base 28,459 0.00 3.08
2.563

E E E E E E E E5% Reduction 27,299 0.19 2.95 E E E E E E E E10% Reduction 26,138 0.39 2.83 D E E E E E E E15% Reduction 24,978 0.58 2.70 D D D E E E E E20% Reduction 23,818 0.77 2.58 C D D D D E E E25% Reduction 22,657 0.97 2.45 C C C D D D E E30% Reduction 21,497 1.16 2.33 C C C C C D D E35% Reduction 20,337 1.35 2.20 B B C C C C D D

CIIR 2022 2023 2025 2027 2029 2031 2033 20352.56 2.43 2.38 2.33 2.28 2.21 2.14 2.07 2.00Range Rating 2022 2023 2025 2027 2029 2031 2033 203586% A 2.09 2.05 2.01 1.96 1.90 1.84 1.78 1.72 94% B 2.29 2.24 2.19 2.14 2.08 2.01 1.95 1.88 100% C 2.43 2.38 2.33 2.28 2.21 2.14 2.07 2.00 106% D 2.58 2.53 2.47 2.42 2.34 2.27 2.19 2.12 118% E 2.87 2.81 2.75 2.69 2.61 2.53 2.44 2.36 

Pan-OCCS Design Process
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Category Item Value Unit
Quenching

Tower Dia 1500 mmTower height 11.45 mHPressure Drop 200 mmAqS.W flowrate 144.32 t/hrW.W flowrate 35.43 t/hrWashing water bleed off 354.262 t/hrSump capacity 2.5 M3NO.1 & 2Absorber Tower Dia 2400 mmTower height 14.45 mHPressure Drop 470 mmAqSump capacity 6.0 M3Stripper Tower Dia 1150 mmTower height 14.5 mHOperating Pressure 450 mbar.gSump capacity 1.2 M3Regeneration Heat Duty 961731 kcal/hrSteam Consumption 1864 kg steam/hrSolvent Solvent Flow rate 17.71 t/hrSolvent Make-up 2.7 L/hrSea Water Consumption 144.3 t/hrEach Solvent Tank(Storage, Drain) Capacity 32 M3 for 2 tower

Pan-OCCS Design Process
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Quenching Tower No.1
Absorber Tower

No.2
Absorber Tower Stripper Tower

1,150

1
4

,5
0

0

1
4

,4
5

0

2,400

14,450

2,4001,500
11,450

Unit : mm
Pan-OCCS Design Process
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with another case study3
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General View
Pan-OCCS Application Concept 

1. Carbon Capture 
System
2. Liquefaction 
Equipment

3. Storage

CO2 Capturing from Exh.Gas

Captured CO2 liquefaction (-49℃, 7 bar)

Liquefaction unit to Cylinder Type Tank or ISO Container Tank
Consideration ship’s stability and hull strength
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Carbon Capture System

Carbon Capture System

Pan-OCCS Application Concept 

1. Carbon Capture 
System
2. Liquefaction 
Equipment

3. Storage

CO2 Capturing from Exh.Gas

Captured CO2 liquefaction (-49℃, 7 bar)

Liquefaction unit to Cylinder Type Tank or ISO Container Tank
Consideration ship’s stability and hull strength
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Quenching Tower

No.1 Absorber Tower

No.2 Absorber Tower

Stripper Tower

Liquefaction EquipmentSolvent Supply Equipment

Exhaust Pipe

Pan-OCCS Application Concept 

Carbon Capture System
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Liquefaction Equipment

}}

Liquefaction Equipment

Pan-OCCS Application Concept 

1. Carbon Capture 
System
2. Liquefaction 
Equipment

3. Storage

CO2 Capturing from Exh.Gas

Captured CO2 liquefaction (-49℃, 7 bar)

Liquefaction unit to Cylinder Type Tank or ISO Container Tank
Consideration ship’s stability and hull strength
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Pan-OCCS Application Concept 

Carbon Capture System
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Vessel Type Multi Purpose VesselVessel Size 30,152 (DWT)  (1,800Teu Container)Fuel Type MGOTarget CO2 Capture Per Year 5,500 Ton/Year1Cycle Voyage Period 40 Day (270 day voyage/year)Target CO2 Capture Per Hour 0.85 Ton/Hour

{{{{{{{{{{{{{{{{{{{{{{{{{{{{

GENERAL ARRANGEMENT

Pan-OCCS Application Concept 
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Pan-OCCS Application Concept 

1. Carbon Capture 
System
2. Liquefaction 
Equipment

3. Storage

Captured CO2 liquefaction (-49℃, 7 bar)

Liquefaction unit to Cylinder Type Tank or ISO Container Tank
Consideration ship’s stability and hull strength

CO2 Capturing from Exh.Gas

General View
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Pan-OCCS Application Concept 

Stripper TowerAll-in-one TowerSolvent Supply EquipmentLiquefaction Equipment Room Iso Container Tank

1. Carbon Capture 
System
2. Liquefaction 
Equipment

3. Storage

Captured CO2 liquefaction (-49℃, 7 bar)

Liquefaction unit to Cylinder Type Tank or ISO Container Tank
Consideration ship’s stability and hull strength

CO2 Capturing from Exh.Gas



38Copyright ⓒ 2022 by Panasia Co.,Ltd . All rights reserved.

Pan-OCCS Application Concept 

All-in-one Tower

Solvent Supply Equipment

Stripper Tower

Carbon Capture System
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Pan-OCCS Application Concept 

Carbon Capture System
All-in-one Type of Quenching & Absorber Tower Unit : mm

Quenching Station Absorber Station

Gas IN

Gas OUT

Gas Flow

Advantages
#

• Easy to deploy
• Rectangle type &

Square type
• To save installation time
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3. Another Case

Vessel Type Tanker

Vessel Size 158,425 (DWT)

Fuel Type HSFO, MGO

Target Ship Speed 14.5 knots

CO2 Emission 3.37 t/hr

1Cycle Voyage Period 20 DayVessel’s Construction Date 2012Vessel’s Target Life Time 2030

B Company, 158K Tanker



CII Analysis

3. Another Case

Type Size DWT Reduction Rate CO2.t/y Reduction(CO2.t/hr) CIIA CIIR CII(AER) Scenario(~2030)2023 2024 2025 2026 2027 2028 2029 2030
COT Suez 158,425

Base 29,497 0 3.73
3.53

D D D D D D E E5% 28,022 0.32 3.54 C C D D D D D E10% 26,547 0.65 3.36 C C C C D D D D15% 25,072 0.97 3.17 C C C C C D D D20% 23,598 1.3 2.98 B B B C C C C D25% 22,123 1.62 2.8 B B B B B C C C30% 20,648 1.95 2.61 A A A B B B B C

CIIR 2023 2024 2025 2026 2027 2028 2029 20303.53 3.36 3.28 3.21 3.14 3.04 2.93 2.83 2.75Range Rating 2023 2024 2025 2026 2027 2028 2029 203082% A 2.76 2.69 2.63 2.57 2.49 2.40 2.32 2.26 93% B 3.12 3.05 2.99 2.92 2.83 2.72 2.63 2.56 100% C 3.36 3.28 3.21 3.14 3.04 2.93 2.83 2.75 108% D 3.63 3.54 3.47 3.39 3.28 3.16 3.06 2.97 128% E 4.30 4.20 4.11 4.02 3.89 3.75 3.62 3.52 



CII Analysis

3. Another Case

Type Size DWT Reduction Rate CO2.t/y Reduction(CO2.t/hr) CIIA CIIR CII(AER) Scenario(~2030)2023 2024 2025 2026 2027 2028 2029 2030
COT Suez 158,425

Base 29,497 0 3.73
3.53

D D D D D D E E5% 28,022 0.32 3.54 C C D D D D D E10% 26,547 0.65 3.36 C C C C D D D D15% 25,072 0.97 3.17 C C C C C D D D20% 23,598 1.3 2.98 B B B C C C C D25% 22,123 1.62 2.8 B B B B B C C C30% 20,648 1.95 2.61 A A A B B B B C

Range Rating 2023 2024 2025 2026 2027 2028 2029 203082% A 2.76 2.69 2.63 2.57 2.49 2.40 2.32 2.26 93% B 3.12 3.05 2.99 2.92 2.83 2.72 2.63 2.56 100% C 3.36 3.28 3.21 3.14 3.04 2.93 2.83 2.75 108% D 3.63 3.54 3.47 3.39 3.28 3.16 3.06 2.97 128% E 4.30 4.20 4.11 4.02 3.89 3.75 3.62 3.52 
CIIR 2023 2024 2025 2026 2027 2028 2029 20303.53 3.36 3.28 3.21 3.14 3.04 2.93 2.83 2.75



}}

Quenching Tower

No.1 Absorber Tower

No.2 Absorber Tower

Stripper Tower

3. Another Case

Carbon Capture System & Liquefaction Equipment



}}

Storage Location

3. Another Case

Liquefaction Equipment

Storage tank
Carbon Capture System

all electrical equipments relate to tanks apply 
to ex-proof equipment.

Safety Area

Hazardous Area
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LCO2 Storage4
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CO2 Storage

LCO2 Storage

Cylinder Tank Type Storage

1. Carbon Capture 
System
2. Liquefaction 
Equipment

3. Storage

CO2 Capturing from 
Exh.Gas
Captured CO2 liquefaction (-49℃, 7 bar)

Liquefaction unit to Cylinder Type Tank
Consideration ship’s stability and hull strength
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ISO Container Tank Type Storage

1. Carbon Capture 
System
2. Liquefaction 
Equipment

3. Storage

CO2 Capturing from 
Exh.Gas
Captured CO2 liquefaction (-49℃, 7 bar)

Liquefaction unit to ISO Container Tank
Consideration ship’s stability and hull strength

ISO Container Tank

LCO2 Storage
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Class approval & Lead time5
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Drawing work for CCS Retrofit
Item Description Remarks

LWT & Stability Calculation Class Re-Approval

Loading Manual Class Re-Approval 1. ISO Container Tank Lashing 
Manual & Lashing Strength 
Calculation

2. ISO Container Tank Loading 
ManualLoading Computer Software Update &

Class Re-Approval 

Hull Strength Calculation Class Re-Approval 

Genenal Arrangement Class Re-Approval 

Risk Assessment 1. Installation of CO₂ Detector 
2. Installation of Ventilation Fan

1. LCO2 is Applied to IMDG Code 
IMO Class 2.2

2. Onboard Waste
3. Consideration for Toxicity and    

Asphyxiation Relief

Class approval & Lead time
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Item
Pan-OCCS Retrofit Master Schedule

Unit : Month Unit : Week-10M -9M -8M -7M -6M -5M -4M -3M -2M -1M 1W 2W 3W
Pan-OCCS & LCO2 Tank

(PANASIA)

Engineering
(Design Company 

or PANASIA)

Retrofit 
Work

(Shipyard)

Hull

Piping & 
Outfitting

Electric

Commi-
ssioning

Quay-In

3D Scan

Feasibility Study 

Report

Design 

Review

Basic 

Design

Detail

Design

Long Term (LCO2 Tank, gas PUMP, 

Liquefaction) Material  Purchase Shipping
Delivery

Pan-OCCS

Scaffolding

Remove

Hull

Prefabrication
Painting

Funnel

Modification

Manufacture

Pan-OCCS

Hull

Steel Cut’g

Hull

Reinforcement

Hyd’ Test

Prefabrication

Interface

Prefabrication
Installation

Cable Work

Sea Trial

Cable Work

: Start

: Finish

Installation

FAT

Pan-OCCS

Delivery

LCO2 Tank 

10 months

3 weeks

Class approval & Lead time
Pan-OCCS Retrofit Master Schedule
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CO2 Supply chain partnership6
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CO2

Proposal of Partnership for Supply Chain

SHIP OWNER
PANASIA

Mid Stream companySHIPYARD & ENGINEERING
OTHER STAKE-HOLDERS

CO2 Supply Chain Parnership
Capture Carbon Networks Partnership : Global Hubs and 
Cluster 

Shipowner CO2 supply
PANASIA Capturing & Storage onboard

Mid Stream 
company

Transportation(CO2 Carrier), 
Sequestration, Storage and Utilization

Shipyard & 
Engineering Feasibility study

Other 
stakeholders Funding, Testing, rule etc.

INDUSTRIALCO2 EMISSIONS CO2 CAPTURE PIPELINE EXPORT TERMINALWITH LIQUEFACTION CARBON NEUTRAL SHIPPING IMPORT TERMINAL UTILISATION OR PERMANENT STORAGEShipowner / PANASIA Partnership to be
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Confidential
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Initial concept arrangement

CCS

Feasibility Study Subject Confidential

 Vessel Type :  325k Ore Carrier (LNG Ready)

 Design Capacity : 1.2t / hr (CO2 Capturing capacity base)

 Annual net CO2 Reduction : 9,000t / year base

 CO2 Storage Capacity : 60 Days Voyage base
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CCS

Feasibility Study Subject Confidential
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Exh. Gas

Solvent 

(Amine)

From M/E

Fan

Quenching

Tower

CCS

Feasibility Study Outline Confidential
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To atmosphere 

(Exh. Gas)

Absorber

Tower

Exh. Gas

Solvent(Amine)

Exh. Gas

Solvent(Amine)

(From

Queching

Tower)

To StripperTower

CCS

Feasibility Study Outline Confidential
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Stripper

Tower

To Co2 Liquefaction

Reboiler(Heat Exchanger)

Solvent 

(Amine)

CO2

From

Absorber

Tower

Solvent 

(Amine)

CCS

Feasibility Study Outline Confidential



 PANASIA + SHI CCS joint research
Task 1 Samsung Heavy Industries PANASIA

Title Basic design of OCCS for 174k LNGC

Scope

- Conceptual design progress for materialize the design

- In the future, Panasia will develop skid-type products 

- and draw up a design plan 

R&R

- Design Specification Determination (CO2 Capture)

- Provision of design requirements

- Examination of the impact on layout and hull structure

- Economic analysis

- detailed design of skid type system

- Control Concept, Safety Study

Deliverables

- FFED Design Document

- G/A

- Economic analysis report

- Skid-shaped detailed design drawing (2D,3D)

- Equipment Data Sheet (Cost,Weight,Size)

- Control & Safety Study Report (HAZID)

Benefits Preoccupation of CCUS Technology for marine industry

Confidential
Development Status

With SHI
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 PANASIA + SHI on-board CCS collaboration(AIP)
Confidential

Development Status

With SHI



 CCS Design Condition
for 174K LNG Carrier

Data Source:

Confidential
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 CCS Design Condition

Data Source:

for 174K LNG Carrier Confidential
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 CCS Design
Tower Design

Quenching Tower : 2 section (Seawater cooling , Washing water) 

Absorber Tower : 2 Tower configuration 

Stripper Tower : Low Pressure operating Design(0.4bar.g)

for 174K LNG Carrier Confidential
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 CCS Design Target
P&ID – Quenching Section

- Optional Economizer for Solvent Heating 

- Intake fan operated by Gas Flowrate and engine Exhaust gas Pressure

- Seawater cooling and Fresh water washing section 

- Mist separator after Quenching   tower 

for 174K LNG Carrier Confidential

64

Queching

Tower



 CCS Design Target
P&ID – Absorber Section

- Fresh water washing section for Solvent droplet  

- Mist separator after Quenching  tower

- Anti-Sloshing type Liquid distributor 

- Plate type cooler for liquid heat exchange 

for 174K LNG Carrier Confidential
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Absorber

Tower



 CCS Design Target
P&ID – Stripper Section

- Low Pressure operation (0.4 bar.g)

- Shell & Plate Type Heat exchanger(Reboiler and Condenser) for High efficiency

- After Mist separation, Purity of carbon dioxide is over 97% and 3% of H2O 

for 174K LNG Carrier Confidential
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Stripper

Tower

To Co2 Liquefaction

Reboiler(Heat Exchanger)



 PANASIA + HMM CCS collaborationPANASIA + HMM CCS collaborationPANASIA + HMM CCS collaborationPANASIA + HMM CCS collaboration

We are researching the CCS We are researching the CCS We are researching the CCS We are researching the CCS 

feasibility study feasibility study feasibility study feasibility study 

for Heavy Lift vessel with HMMfor Heavy Lift vessel with HMMfor Heavy Lift vessel with HMMfor Heavy Lift vessel with HMM

Feasibility study(~’21)
(Target, LCO2 Storage,

Power consumption)

Design (~’22)
(Equipment design,  

Arrangement)

Application (in ’23)
(According to target 

vessel’s Docking schedule)

- Project schedule

Capture target designationCapture target designationCapture target designationCapture target designation

'23 '24 '25 '26 '27 '28 '29 '30

CII average 11.69 11.69 11.69 11.69 11.69 11.69 11.69 11.69

CII R 8.60 8.42 8.24 8.06 7.81 7.56 7.31 7.06 

CII C 9.12 8.93 8.74 8.54 8.28 8.02 7.75 7.49 

CC Rate 22% 24% 25% 27% 29% 31% 34% 36%* We are investigating how to decrease maximum output for meeting the EEXI regulation

Engine informationEngine informationEngine informationEngine information

No & Type of Engine 1D: 2 SA 7 CY

Bore & Stroke 600 X 2400

Output kW/rpm 15820.00 / 105.0

No. & Kind of Boiler 1 Auxiliary Boiler WTB 2 Auxilary Boiler WTB

Pressure(bar) 9.0 9.0 

Heating Surface Area(㎡) 19.1 375.0 

No. & Capacity of Generator 1 X AC 1137KVA 450VOLT, 2X AC 1325KVA 450VOLT

Confidential
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Panasia competitiveness

CCS FOR SMR Control panel 
CCSControl panel [VESEL / PLANT]

CCS

Main server
Data collector
Datacollector

SMART MONITORING AND CONTROL CENTER

DiagnosisSystem status/operating dataSystem real time monitoringFail diagnosis & trouble shooting
ManagementOnline updateBig Data analysisConsumables alarmMinimize operating loss

SafetyH2 leakage alarm Real time system monitoringPrior estimation of error

Operating data feedbackMinimize operating failure/loss
User

Feed Back 

S/W Remote update

Integrated control center

Smart Control Center
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Panasia competitiveness
CREDIT RATE

Strong CREDIT RATING & CASH FLOW RATING

Can show PANASIA’s future potential

08. APR. 2022 Korea Rating & Data 



All Colors Hydrogen & Carbon Capturing Pioneer in Korea

PANASIA, a company challenges
the technologies that didn’t exist in the world

SMR

CCS Electrolysis

Ammonia
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THANK YOU
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