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Solar Power
(Perovskite)

¥

H, trailer with
mobile carbon capture

g LCO, trailer with
mobile carbon capture

MeOH Fueld

propulsionship e ™S e 7 N O . v v -
with OCCS N
WL Captured CO;
NH;, H,, Fuel Cells \
propulsion ship < 3

COMPANY 2017 2021 2023

HISTORY 1996 2006 2012 PEM-Electrolysers CCS/CCUS
Established Established LNG Laboratory test

SUNBO IND. SUNBO HITECH

2024 ~
SUNBO-OCCS
SUNBO-CCUS

Re-liquefaction
system for
Business LNGC

K 2014

World 1st
LNG FGSS

K 2018 2022 2023
Initial IMO Alternative Clean EEXI survey
strategy Fuel System
on reduction of  NH;/ MeOH / LPG 2023
GHG emissions IMO strategy on
from ships reduction of GHG
emissions from ships

2024 ~

- CO; Liquefaction system

- NHs FLSS with
Re-liquefaction system

L 1986 2007

On/Offshore
Business

Established

NAMYOUNG IND.
2002
Established

Think about SUNBO UNITECH

the commitment to
Sustainable of Green growth

2023
Cll for existing ships
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| Zeks | Fitfix

ACFS (LNG, MeOH,
NH; & LPG)

HaRERYE

&NH3AFMEN R &NH3B/ B RS

| RSN RYE(FGSS) SARRIFEN RS (FLSS)
SERTIRS RS (FGSS)

‘ R e BRI (LPC) PEIEEE SIS, RAIEERD
R REIRRT A2 BT SUNBOE B MR IS & SRR KR ’
FRIEH FIBEESUNBOREIA BT R R PCERII R S B R R AN SR S

- SRR, BSUNBOIS™ (Dadae 2TJ7) #THEFMAE (FABRLHIE), Supply Pressure  Design Pressure {34535

5 BENTFRS Fnanetype (barG) (barG) A 91K VLGC & VLGA

RITHERIRG, FISMMAMSTIERIT BT S ‘

- BB TAZRE I RA LYY 8] ME-LGIP 53 100 - A HIREST: FEC3H8 T J9510KW

WEEREEPCC (T12, R, H5 THER) MBI ME-LGIA 63 100 ) PG00 () 4600 () 4400
B4

ASHREZRLE (LNG FGSS) \ #4834t (Methanol LFSS)

TRACRIASIN ok
(EERFAER) :
2% BoR
- BEHIL : (URMHEAES FLSS #8k) 522 . FFS EPCCARERFAER=S
- SBATNER © TR FRERHNY B T AR (R BR P, (FF&1MO MSC.1 / Circ 1621 RAEXEARLRFM)
BEREEER, - BRIV ER - IR FRERFLSSAYIREIR BB (0S),
- JEAIGIPNER | TR ERES N B oI TREIR AR, AR E BB R FLSSHYRAHNSEEL,
BHEP&ID(ESEFNNERE)., - FAMSITRNER | 1R FREEFLSSHYTHRENBEH(FS),
BOGEZEHE 7T BRILETT Vo -y €2 BFE*P&ID(BSEFNERE]) M RAEXRS,

06 SUNBO INDUSTRIES 07



 BOGHEE#H!

i&EAF MEGA. XDF #l - WREDERE)(FPR) MR B ERIT | EMEIASBINRMENE,

DFDG BY:ETVRHTBOG FIRY T ZE(E), IRt &%
[E4aM - TRTRTER, B ERIRSE | BB, B RNAE,

SCHR TR A RE B (o

SHEARS | BEHIARGIERE, IEBTET

- SERNBIFGSSIERIRARWERIRL © EANIERIRAEREIFGSSHEH!
Righ, SMBARANA—ERNERIZF,

| BOGEZEMN BG4 SR EE AR
-\'Fq : BOG

- &£ 1300 ~ 3,000 kg/h

- BERIE S © &=K16 barG

BE (RA/HEH) © 10/45°C

- G fErEl | B RE SIS (VFD)

| FBARERBRAR

RelRsiE RS | SIRAIIEATEAEEE
=7 CEHE  <0.01 mg/m (FFEDFREIHAIR
] SHE g/m (FADFRIMUTE)
EEEREE ‘
| BAKIER
AFEEER2N i
Swept volume (m3/h) Max. design
2 . - Series pressor Load control
- AR SRR NAME, HRS m 2940 rpm 3550 rpm 4500 rpm (barG)
fERFmK
N _ SC-300 321 388 491 28 Slide valve or VFD
A SERANEEAEE TS
SC-350 372 449 569 28 Slide valve or VFD
Hiip
. SC-400 471 569 721 28 Slide valve or VFD
- WA R ER A B
SC-450 471 569 721 28 Slide valve or VFD
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UNBO Control
ystem for ACFS

ERIRFIFESIRIMFER S

& EHemBTsHR

& SRR

V) EXEENELEEE

PERIRS S F/HRM
(E24E B&R B a1 2 4%)

TS T EZRIREL2007T 2 FLL

10

& EREFEH

) ERSESRECPUEEARE

) B4HAIFEEO(AMSHICL)

Big& | it | ZEBRAR | BFERAAE |

PRI RGHEITE D U compines 0ces

WTS and OBS
%45(DCS) b, AE SIS, \ /

B [E I EIRHEE AYI/OfER,

FUEL GAS SUPPLY
SYSTEM

HIGH PRESSURE
LNG PUMP UNIT

| BAMIFGSSIBIEAE

CAMS

- WEEE

- MODBUS TCP

55 W& RE

B EHAMRAER(SWBD. GSP. FELNHE)
- BIBIR R B (FGSS #FE. 2. EREMM
55 & KS)

FGSS/FLSS %%l

- EONNEERE

- MODBUS TCP

fEmER. RS RE
AISRMRARN, ARTREER

COSMOS
(CONTROL SYSTEM)

BOG COMPRESSOR
\ UNIT

Ammonia
FLSS

OPERATOR

TRAINING ‘
SYSTEM LIQUEFACTION UNIT OR

RECONDENSING UNIT

BOG [£4&#1

- WEEE

- MODBUS TCP

- BUORTS
AR S (T2 B Eh/f2 L)

- SIEHIRSHINEEE
- TCP/IP

55 RS, RE
-I/0 BEfEL: (EIRRUEHE)
- BEXEESRE

& NH; FLSS)

- sE

- FTABEIRSIIE

OPERATOR TRAINING SIMULATOR Snpe

= — e — =

18] OVERVIEW 18
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BOG AS FUEL LNG AS FUEL
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Cargo Handling System for LCO: Carrier

YIRS

LCO: i=3Hk53 .| [ o ey o o
CHS AIP = e STATEMENT FOR ==

APPROVAL IN PRINCIPLE

LNGiE5fR(LNGC) FIEE AR SIFTiaRR(VLGC) WERILRA

CONCEPT DESIGN OF
12K CBM CLASS LCO CARRIER
WITH LNG FGSS & FUELTANK

BOG -0 mole% N, & 10 mole% CH, ez
BOG : 90 mole% N, Jempiisdont ToGCU
& 10mole% CH, Pressure: 13 bara
o dmoﬁe b CH, —l e BOG : 90 mole% N,
- emp:43 deg & 10mole% CH,

Pressure : 13 bara

FG Compressor (N+1) (4200 kg/h 2sets)

= N A s BOG : 90 mole% N,
| LCO. i8R / ES {658 / EIE (7-10 barG, -50°C) — T st
- BUFTRVIRIES R L )
: ﬁitFEj(E’gﬁﬂ@a Fﬁﬁiﬁiﬁﬁiﬂ: | “\___Ihl ______ ¥ R BOG:BOmoIe%oNz
1}-3%%{}3% &10mole% CH,
- ARACFDE TS B AN N
BOG : 90 mole% N, BOG : 90 mole% N,
fafE (15-20 barG, -30°C) &10mole% CH, &10mole% CH,

Temp:43 degC
Pressure : 13 bara

- BARIRA —HB+ERTESR

N

- IR AR/ VAR g ‘;
- FACARSEIN B RIFIERRN B R AR T ; : Bcimaekty
! ' 0mo e% CH,
ﬁ’;nan E,:TS (40'50 barG, >0°C) N s Mass : Min. 2,000 kg/h
. %ﬁ%ﬁﬂ{]iﬁ-ﬁ_ Main Engine (XDF or MEGA)
- A RERERIGIT
- BRI TI R A
YR ER FSRU )
HESLRS
sIs=J)L
Operation of LCO: | Dockig |
Ca rrier l Trim Heater, if any Metering Unit (1 x 100%)
e | - ) s
____________ 2
: | Tank Drying using Dry air from Shore | : 4®7 o J Il g o
[==)
E ¥ E |_ """"""" _| SW Pumps (3 x 50%) g ﬁ
! | Purging using C0: gas from Shore | 1 Recondenser/ Y ﬁ g
: ¢ : Suction drum — £§
I — ==
: | Pressurizing (15~20 barG) C0: gas from Shore | : @ ==
I 1 —
; v : N
—I>| Initial Cooldown using LCO, I | I S | _Q SWinlet
| v |
: | LCO;Loading | : 4®7 sw Outet
I I
! v [ bttt itttk . HP Pumps (4x100%) [ [Z=-ooootoooC —
I I I I
| | Pressure Keeping | 1 l | Pressurizing CO; | 1 HP Vaporizers }7,-"_"14‘
X 1 | X ¥ : (4x100%) Eo==-7
: | Unloading with Pressure Keeping | : I | Aeration and Warming using Dry air from Shore | E —l---_-ul—‘
I I
! ¥ ! ! A | joocoog) >
1 1 1 I
! | Ballast loyage J('Wann C0.gas) |—:—>: | Depressurizing | : I_I--_1_,
1 1 b e e e e = a oo
—:-I Pressurizing CO, if any | : GW/SW Heaters
1 l (3x50%) GW Pumps (3 x 50%)
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| ZEmrAR | BFREALE |

ARSIEE RS (0CCS)
(K BixhEERE A EGCS or Demister —>| Flue gas compressor (2 x 50%)

!

<«— Cold Box (Condenser + Special nozzle)

g

CO; storage
tanks (2 x 50%)

.
¥

%'; e i S|

- BI4E LCOX iR E Rk BEE

- REEEN

- TR

- T COR SFRILRSE

- BRI

EEATRABESEL OCCS IRIBUEFMIRIEE, XEZAFERR
FETZHT

- 5f&48E50 OCCS 48Lt, RF48/)) 90%

- BERERLD T0%

L

=

| SFEN i

.
S O RAOAR S y I o e~
HETG eat recovery L, ue gas blower | | <.jsor er _
AL and water quench (0.5-0.95 barG) with RPB Air
(occs with RPB) N re{:ae[mer
(M
¢ (10m?3) J
Stripper Compressor N (7 n
CO; storagetanks  |«—| CO; liquefaction |« . NO.1 Cold Box
2 with RPe
Compressor N S
NO.2 2
- KRG FF &5 Carbon ValueAE). UNIST(BHLERMFE AR F — g
SUNBO&E1ETEAK oil Tlter k3
Compressor .
- BERRIERLR(RPB)ET B/ O 1 RIS B S/ g A, NO3 Air dryer Seran
- BESRRVIEREEMELE, RPBIEREA ZE BIFI AR A EE . — feeder
- BER T VAT, BelRm R AN, HRD BT FEEBIINat AT ‘
o ir filter
FFAFEAR) 5 [RCAIOPEXHFE, ] Gas analyzer Gas analyzer @
(inlet) (outlet)
14
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| gegs | Btk | ZEMAAR | BFERHE

ixfEsEF A 5 H7F

AN CaY R ER Carbon Value RPB-CC B—HE FHEF$IEEIFR(RPB) {L IR AR A

— R LR RS DHEEHBEIRR,
FRFEGAORE, ZRAF RS IHEZ SR, XSRS
TEFSE. E BT PR AT MBS %, CVAIRPBIRIKES
G AR E S EHEE B RIS BN R R ERES, BRI

| hedziE#LK(RPB, Rotating Packed Bed) BIREN SR MARPBEBAERREESR, A E40R s iE7E,

AT—RREEHEERRGE !

RPB T2 (AettiEklE) BHTE IR
fE4R T
- SRR RBER S, REBOHEG,
s e R RRMEAS AT,

KU EEMBIE .
| 6

Gravity scrubbing
CV-S3
CO: loading capacity 0.72

[moi COz/moi soivent]

Regeneration temperature -
[C.1 atm] 90
ey -------------.s;;cTﬁ;.r;g.e;e.ra.ﬁ;;;;e:g; ............ -
. 3.57% o O 1.93* - S
MEA (30 \N't.%) after 26h of *Test in Carbon Value CV-S3 after 75h of
CO> Absorption-Desorption CO7 Absorption-Desorption

| CO: HERN 5 HHsRREN

o—Column o—RPB O—2500kg/h FG  O—3750kg/h FG O—5000kg/h FG

§ 75 (‘3 | E 1100 | |
£ 359ospeeil¢ic energy -‘:; o /é‘;./— —— /‘gi'ﬁ
= \ reduction on average E o0 /
E- 55 g. 800 /0/
& S T .
RPB &5t % 43ttt 5" 8 w L
35 ? — o 500 70/
— . N —— e 400
EERSERIEET, BBEARURED 10 F » ° a0
- A & A 15— r— |
TEARZENEM (E;EE.‘;%J:F_"ZFH) 5 10 15 0 % Y k3 0 15 50 . 4L@ % 12% 16% 0% 2 8% 2% % 0%
. l%\ﬁsﬁ.ﬁagﬁqgf;]ﬁ% 35% CO; inlet % vol. Flue gas (FG) CO, content (wt%)
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H,-GEN’

IKEBfE(PEM) EBERKHI SR &

| ESRIBE RIS E

Hy-Gen® BT PEM (BF3RR) RANSESKERE.

FRFEFRFIE S E, H2-Gen® (XK (H0) FIBAMAI A RS, EIBRELERNKE—BIFYRES
(H2) F1ER(02), FEF=E CO» FHERM AR —MIMRIVEISEEE., H2-Gen® BRI, BB
FIBEREIRRKITA Y 100% A RIKED.

| FISHBL2ETZ(PEM)

Electrical Power System
—» Cooling/ Chilled water —> 0,

—> DIWater ~—> Electric Power
—> H, —» N,Purge
DI Water Supply & Management Hydrogen Management
Chilled
water
Cooling —>» — h
water <«— -« e
Hy Heat Electrical heater DE-Oxo Tower
Exchanger

DI Water Water
Generator 0 Vent Heat Exchanger

N2 P Electrolyzer
DI Water
Circulation Pump
Nz
~ . Purge

DI Water 07/ Water
Supply Pump Separator Tank

Chilled
—> water

Hy/Water
Separator Tank

<

—

Hy Heat
SN H, Vent ]

o

Hz Outlet

Ha TSA Dryer with Jacket Heater Ha Buffer Tank

18

| #55EE

|  ®gegsE | Ptk

BRENRARINE
Hz Generator Model No. (PEM Electrolyzer System)
Division Specification
HrGen100 H»Gen200 H,Gen600 HyGen1000 Hy Gen2000 Hy Gen XMW
PEM Stack Rated Power 50kW 100kW 300kW 500kW TIMW 2MW
Hydrogen Volume (Nni/hr)
Production @ system outlet e e 2 1Y L g
Water Tap Water for DI Water 25 50 140 240 480 1,000
Consumption
(Liter/hr) DI Water 1 22 66 110 220 440
DIWater (Conductivity) 0.05 ~ 0.1us/cm (Up to 6 barG)
Utility CoolingWater (kg/h) 6,400 12800 38000 64000 128000 256,000
(Option) [based on closed loop]
Chilled Water (kg/h) ) 180 530 880 1,750 3,500
[based on closed loop]
. L
Installation Installation Footprint () 28 28 31 31 62 62
Footprint Containerized Size 30ftx lea  30ftx Tea 40ftx lea  40ftx1lea  40ftx 2ea 40ft x 2ea

| 2E5IR

<(Elchemtech Co, 4y

R e ) N

2021, 12. 31

- 10N per hour 100kW

50kW
- Delivery : 2022
- Hp Purity : 99.999%

- 20Nm per hour 300kW
- Delivery : 2023
- Hp Purity : 99.999%

- 60N per hour
- Delivery : 2023
- Hy Purity : 99.999%

- Delivery : 2023

500kW - 100Nn3 per hour 1MW
- Hp Purity : 99.999%

- Delivery : 2024
- Ha Purity : 99.999%

- Delivery : 2025
- Ha Purity : 99.999%

- 200N per hour 2MW - 400Nm per hour
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SUN-FGMS®

A ES RS

H,
w

NG
w

NH;

(H2+ N2+ NH3)
NH '

3
1 (Combustim)

20

SUNBORYV:ER U B—MigsE, AT EAF
EEESMINGRAS, B EFIRIRTE
BREEREIASIEN.

Exhaust Gas
| (Nox § COz )

Generator

H, COMBUSTION Retrofit Supply

H+NG COMBUSTION
(0~100%)

-—

ONSHORE &

bt /i EARIR

REGASIFICATION MODULE

Product PADUS FSRU SWANFSRU  BOTAS FSRU
Client HHI HHI HHI
Delivery 2018 2018-19 2018-19

HANWHA TOTAL CHEMICAL PLANT Project

Product Cold Box Package
Client KSL
Delivery 2018

“N
- A
SHWE PLATFORM Project
Product Produced Water Treatment System
Client GPS
Delivery 2011

' OFFSHORE MODULES

ZEigE | Bt | ZEERAE | BFHRERAE |

LIQUEFACTION MODULE

Product LNG SYSTEM TEST PLANT
Client SHI
Delivery 2020

EGINA FPSO Project

Product Slop Water Treatment System
Client GEA WESTFALIA
Delivery 2007

PETRONAS FLNG Project

Product Pipe Process Module
Client DSME
Delivery 2014
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MARINE MODULE
ARAEISR

i IERS BRI

BB EREMILITHRS, sEBLIEHRERLT BIMRIEZFHRR, Sifmfs L/ & LT 8
R EABAHERIRERIRE, FX R SR AT P, BMgENEERGMRR, HITERHEERIT
MARMARSS o

ZEERAAE |

H.F.0 & L.O Purifier Unit C.FW Pumps Unit TANK TOP Unit with Block E/R TANK TOP Unit

M/E & G/E & F.O Supply Unit M/E L.0O Filter Unit Under Deck Unitin ER

Deoxygenation Package

“N

- A

Main Central Cooler Unit Mixing Station (H, + N/G) Pipe Process Module Cold Box

22
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I ; J
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GLYCOL : I i L _=F==~
WATER , : = —
SYSTEM LT
I
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FILTER
TANK UNIT

PURIFIER
UNIT

-

]
. |
TANK TOP 1
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1
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| Geigs | BERIEE || SRR |

SHRFEMERE — SUNBO Family ZEkik55M45

| Test Facility (LN2 Tanks) CHINA

(SHANGHAI)
(NANJING)
(JINGJIANG)
(DALIAN)
(GUANGZHOU)

~ U.S.A(HUSTON)

| Utility system for Test

EEER _-ki'!"g A VAR 5 : 1~
‘ : " yr » : % ’If' 3 @

KOREA CHINA

- Busan - Shanghai - Dalian

- Mokpo - Nanjing - Guangzhou
- Jingjiang

SINGAPORE US.A

SUNBOI/ 89MidigsEn] A F M ZMRAERS, MMRSERRLK(FGSS). BRICLRA. BARRHKAMBOG
Egﬁ*ﬂy%gﬁgo ﬁi)ﬂ“ﬁtiﬁﬁﬁ%_ﬁ\ﬁﬁtﬁﬁs{%m%éﬁ; ﬁE%EmEE*DT&EEIJ{&:E/ﬁ1$ﬁ, l}(fﬂ”ﬁﬁ%ﬁ’%@%éﬁo PTE Ltd. - LA . Sunbo Ange| Energy Innovation Il LLC
UG, FATPTUBRERZE PN M8, RIERAR T SE MM AT,

- Sunbo Partners Huston - Sunbo Angel Partners LLC
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IENERSIES EEERD —— SUNBO I K&

X ¥R EHEM
BB MR ZREE

| SUNBO INDUSTRIES

DADAE #1 (Head Offlce) DADAE #2 GIMHAE
| ER BATRBITRE, (FAHRAEHS. “FERKERS K RENR MN—R . 8,265m3 - 16,530m? . 26,446m3
- System Packages -LNG FGSS - Piping - Carbon Steel

- Purifier Room Unit - LNG HP Pump System - Piping - Stainless Steel and Alloys
- EO Supply Unit - Religuefaction System

- Package Unit - Under Group Unit/ Passage Unit/

- SternTube Unit T/TOP Unit

SUNBO UNITECH | SUNBO HITECH

DAEBUL YEONGAM

GUPYEONG (Head Office)

- 21,500m3 - 103,905m? - 11,250m3

- 145m long Quay - LNG System packages - T/TOP Unit

- System Packages (BOG Comp., Regas etc.) - Purifier Room Unit

- T/TOP Unit of large size
- Main Deck Unit Top etc.)

- Energy Solution (Hz Production,

Carbon Capture, Waste Recycle)

- Shipbuilding unit (Main Deck, Tank - Package Unit
- Under Group Unit

SUNBO ANGEL LIGHTHOUSE SUNJAE SCHOLARSHIP
| @5 N EER RS It PARTNERS COMBINED INVESTMENT FOUNDATION
SUNBO
@ ANGEL LIGHTHOUSE
PARTNERS -~ COMBINED INVESTMENT - é&ﬁ%%@

26

- Established in 2016
- Startup investments
-ICT
- Biotechnology
- S\W and HWTechnology
- Joint Ventures
- Company buildings
-M &As

-Venture Capital with
- 7 investment funds
-$100M AUM

- 60 Portfolio companies
- Industrial & Energy
- Bio & Healthcare
- Consumer IT & Fintech
- Content

- India-1 Kindergarten

- Congo-1 Elementary School

- Nepal -4 Elementary School

- Uganda-3 Elementary School

- Bangladesh-2 Education Center
- Ghana-Under Construction



