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Mission

We drive a sustainable future through

innovative energy equipment, smart technology

and solutions.

Slogan
Your optimized lifecycle partner for
energy equipment and solutions.
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Your optimized lifecycle partner for energy equipment and solutions. _—

gtet= TS YU, o UR|- L2, 28, 71, FEAMHIA S Y Hol MY ZEZ2(RE AF1 S#Hot= S 2HF0 URH 22 tHE3HH Core Values
&S 0[017122 UAELICE BHeto| AGAS2 U MPEFEE 7[HO 2 Hy FYHS Zofot D2l dY5HS =510 2t 2ol M HAIE
HEdts 22 2[HZ Zofl Lz AL
Hanwha's Core Values
etatvt o|Fet ggel Bigoll= M8t of2)'2 SrepPdAl0| Xt (ot QELICE 0| Hig ez "= - #il-F '] #ia7iX|S MEot,
o AR Wzt Aol 7[Z=o= Mot erefRlo = A9 Mg S Zetotn UsLt L=t
7|Z2| S0i| 2tFSHA| i1 Hatet
A2 S8 218 E73ic
ALY &9 20244 OfjZ=oH 2024 M AL 195214 A2
7 87.4 = 73 5
ey "
il =1
224 L|EQ3 202432 ZEH 2024 Fortune Global - TIMEX| 7} MZASH M|AH| 0| A 2024
= = —T1— = = O = e
500CH 7[2! so007lei el 7pEh oiated ol SIS Rete| ool xI24E HEoR #ixlo] w2t
o= —_
25| of7|H 2ot 2 SHE 2|6l HI=D S| HSHHt
SAlo| s

821 3725 10045 o



4

Your optimized lifecycle partner for energy equipment and solutions.
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Your optimized lifecycle partner for energy equipment and solutions. _—

Global Network i

Thomassen Energy Headquarter

O
Milan, Italy
Headquarter
Houston USA khobar Saud Wyabi a v Pangyo Headquarter
, obar, Saudi Arabia
PSM Headquarter Abu Dhabi, UAE - Research & Development,
Shanghai, China Planning, Strategy, Marketing, Sales
Hanoi, Vietnam v Factory #1(Changwon)
Compressor Assembly & Test
v Factory #2(Changwon)
Engineered and Large scale compressor
& Gas Turbine Package Assembly & Test
Headquarter v Factory #3(Busan)
Pangyo, South korea Engineering and Large scale O
PSM Headquarter Compressor Assembly
FL, USA .
v Busan Business Center
Thomassen Energy Headquarter For Marine Solutions Business
Rheden, NL

Sales, Quality, PM, Engineering
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Hanwha Power Systems Americas
580 Westlake Park Blvd, Suite 500, Houston
TX 77079, USA

Hanwha Power Systems Shanghai

200233 20/F, New Caohejing International Business Center A, No391,

Guiping Road, Shanghai, China

Hanwha Power Systems Europe
Via de Vizzi 93/95, Cinisello Balsamo
20092, Milan, Italy

SHSHILQIA| A S

Your optimized lifecycle partner for energy equipment and solutions.

Middle East

Hanwha Power Systems Industrial
Company

Unit 4, 12TH Floor, Al fardan Tower, Khobar
31952, KSA

Middle East

Hanwha Power Systems Service Middle East

PO BOX 33586, Plot #35-WR43, ICAD 3 Musaffah South, Abu Dhabi, UAE



COMPRESSORS
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1S08573-1

100% Oil Free Class O
Integrally

Geared Type

371332

Integrally Geared Type
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Your optimized lifecycle partner for energy equipment and solutions. _—

HO 2 QOil & Gas, Air separation, AN AFSEl= HEIMA E7|, LNGE{D|'E 9 EME| AIE == BOG(Boil Off Gas)2=7|,

=
|
C 0 I I l p ress 0 rs Cryogenic 2%7|, Compander, =M-8i& 2t=7| & SEt 2felP S 7158 DR ILIHK|=HE RISk QUSLICE

Line-up
Air/ N, Compressor Gas Compressor Handling GAS
SMx Pro Engineered(SE-A/N) Gas Co, VRU Fuel Gas
CcO Carbon Monoxide
CO; Carbon Dioxide
« Air / N2 « Air / N, - Various gas - L-CO; - Lethal (Sour Gas)Service - CH4 (Natural gas)
- 700~35,000Nm3/hr - ~200,000Nm&/hr - ~169,000 m3/hr - CO; Sequestration - Vapor Recovery Unit - Gas Turbine CH. Methane
- Instrument Air or Plant Air - Air Separation or - Oil & gas process - Up to 8 stage - APIG17 for Power plant
- API1 672 Petrochemical (up to 6 stage) - API617 - API 617
- API672 or API617 - API 617 CoH4 Ethylene
Gas Compressor Expander CsHs Propylene
Ethylene HP BOG Steam Cryogenic
CsHs Propane
N> Nitrogen
NH3 Ammonia
- Demethanizer process « CHq4 (Natural gas) + LNG BOG (Boil Off Gas) « Steam (superheated) - LNG Liquefaction
- Cryogenic Gas « LNG Terminal « LNG Terminal « Mechanical Vapor or Hot process gas
- APIB17 - APIB17 - AP 617 - Re-Compression - API617 CH4 + more

- API617
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Your optimized lifecycle partner for energy equipment and solutions.
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CCS

CO, Compressor

= Major Reference
- PR EI H50] 78ISt CO, S S3ll ZEMALS 284 H|10i XXt x| ol
Application ~ =2t0| OF0|A A4AL
gy SE-65(Capacity : 450TPD)
=S8 CO, &= /Transportation
E3 SMR 2 = 2Hist= CO, 2|
+ Blue Hydrogen M4t2 9{ot 37 LiollM &M5H= CO, Capture %! 0|&
« NCC(Naphtha Cracking Center) Al& L) =2 3% L] Al2
Process Diagram 0, Compresso
r BN @
CARBON CARBON
CAPTURE TRANSPORT AND
STORAGE
Major Reference SMR Process Diagram Major Reference @
A et Steam Carbon Dioxide A o= O ;
Application ~ =2f0| OFO|A M4t Application  CO, 2%, 0% SN —
=g SE-65(Capacity : 300TPD) =3 SE-65 NATURAL GAS HYDROGEN HYDROGEN
Hg3H CO, &%/Transportation @ * @ Q Hydrogen Mg ox CO, 22 /Transportation NCC PLANT Fgﬁgti?l%\l TRANSPORT
=3 SMR 23 5 2st= CO, X2 =3 NCCel SMR 2% Li CO, Capture T |




Marine & Offshore

BOG(Boil Off Gas) Compressor
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-
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Major Reference

Natural Gas Liquefaction Compressor

- Off-grid 212 X/ LNG Z2/Z8S 9i3t B4
_?_

« Compact footprint / Easy installation =5}

o
- BXt 280/ fRIE4d 9l M W X 3 CHefet Customized €4 HIS

H0H Liquefaction 2257|
MEOE N7 HolM XS

Major Reference
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Your optimized lifecycle partner for energy equipment and solutions.

C3 & MR Compressor

- C3 & MR(ZZ 1} =2 HiK)S Ar83h= Aot SHoi| A2

- A TestS 2T AEf2, D20 270 U LT HIZ L hS Jks

Major Reference

X ot X o= X< ok
Application  Boil Off Gas t25/xHt3} Application  Small Scale LNG Application  C3 & MR 'H0{ gf%7|
oy SE-45 oy SE-45 DEy SE-65 & SE-65
Hg 3 Boil Off Gas ZMU2tE S8 LNG Tankofl A= Hg 3H Natural gas liquefaction g 33X C3/MR3H

K| 37 HNS, 12 ME NS oist 3

m
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Petrochemical

Vapor Recovery Compressor

« Flare 7tAE EX510] MAIRSH= Z7| 34= AH|(Vapor Recovery Unit)L AF2
- 2 XISt Mol £ (Flare 7tA HifE Zi4A 3 MAHHIE HZio]| 7|o)
A

= =
Mzl gof| 2zt sileh ZHF| M ERM S

SSfmQIAAY
Your optimized lifecycle partner for energy equipment and solutions.

Regeneration Gas Compressor

- Gas treatment plant2| Sweet 7tA0A =28 H|7Hst= SHO| ME
. i3 Q20| TRst 28 LY CHst 1A

ot JtA Z= o] IHE 21X TRl 73
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Major Reference Major Reference Major Reference

je: UAE x| UAE e ArRC|ot2tH|o}

Application  7tA X{2| ZHE (Offshore) Application 7k x{2] Z3HE (Offshore) Application  7tA X2| Plant(Gas treatment plant)

Project 22t &%) 271 £(2018~) Project %t 4% 1 £(20181~) 223 SE-45

oo SE-45 =T SE-45 HE 3F Dehydration(& M7 &)

He ¥ Vapor recovery process xg 25 Vapor recovery process £3 5t@ Ol 7tA T2MAOM RS =2 AlZ|Mo| tET| 22 M K2
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Your optimized lifecycle partner for energy equipment and solutions.
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Power Plant & General Industry
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Power Plant & General Industry

Main Air Compressor
- MAC

—

Main Air Compressor)= R 37|E SAMOE 6barA(87PsiA) 2 %510
£ ZF 02 MU= Air Separation?] Al ZHH|
_—é—_o

MEH AR MF2= 00| FH| 20]| 2ol ME ERM HS
A7 1,0000] chel o &of =7| HE/2H X 2

[LE i

Design Capability

o m®/hr ~180,000 BarA 1.2 ~ 200
Y EEH

CFM ~105,950 PsiA 17 ~ 2,900
HP HP ~ 33,500

« BAC(Booster Air Compressor)= 12t| ¢t
EAI‘ 25BarA OlAI‘QE ﬁOI—Al;lE P;:?jl
- LIS 2h 27| =20 [[fEf netko)

« A7 10004 CH 0|42 ¢t
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Major Reference

Application  Air separation DNE SO DAL MEH| H2 X
oAy SE-45 E3 Creroh M7/ 2
Hg 3d Air boosting process

SISQIMAY o
Your optimized lifecycle partner for energy equipment and solutions.

Cryogenic Expander

- HAE W2 510 MHAIIA(NG)E Atst= E+ 3
« Warm/Cold Expander2 THE|0] Z[A9| &8 71¥0| 7t

- 49 Plantoi| =2 AF2E|H, 1249 Q710j| SHE Lt 2IIHo 2 T Its

Major Reference

X Ef0], ofAlo}

Application  Natural gas {Hztg
el=lles) SE-45

g 3H Natural gas liquefaction
£x =X Expander

S8 14(Warm/Cold Expander)
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Your optimized lifecycle partner for energy equipment and solutions.
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Your optimized lifecycle partner for energy equipment and solutions.
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Gear Set Bearing Set Seal Set

Rotor Assembly

-
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£ Data 7[gt S Al
1174 Shut Down 0| ot
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2l

s

074 71dt 71& MHE|A X

A

2| SLoflE AH|
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A
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Main Oil Pump,
Auxiliary Oil Pump

Air/Gas Seal
(Carbon, Dry), Oil
Seal, Bull Gear Seal

Pinion Bearing,
Bull Gear Main Driver Bearing

Pinion Assembly,
Impeller
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Your optimized lifecycle partner for energy equipment and solutions.

-

5t
t2 Z[CH 271 AQELICE

C
e

x

I

.
o

l

t, Downtime £|A2t5 S eiL|C}
12 AE HL|E{E

=

[=]

3

E=|n)

A
S

Local HMI

Services

Process

n-
%0 O 3
ir 2 o o
I3 2 - =z M
[ X R
"o I B oo
= o T
o o = K5
W = o o W —
= =~ 9
o_u Qo [ = oo
< 8 o3
oh K 2
ol
[ 2
®
_~ Uo
Tol0
o Bl <k
X oy KO
=1 (T _®l
30 oK = o o
® 9 oo 80 o K
o y ey M
N
al) = i
m @t 5110 =
! A=
= o
0
20
&=
Mo Mﬁ °
RO %
o =
= R’
4 o
N
rl K
ol
[ 2
................................................... =
Q
8
c
& S s
Mo B3 o =
®® ol £ 5
I H 0 o =
1 0 K o ®
Z g K o
AAAAAAA Mmmme | 2.
80 N KO Y ) m g
O KF oK RO 3%
c
©
I

@@@

Web & Mobile

Cloud Server
Secure Connect Manager
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Your optimized lifecycle partner for energy equipment and solutions. i
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GAS TURBINE

I

pern TE e Azl A Hu|
SHeis upares M A Yt 22|15 T BE T2 Supervisor IAS S8t
7448t upgrade ZHet, HIZ} AEAIZH O, 3ot TH| S U2 Supervior I

AEIE{Hl, JRAERI S

E{dl 25
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24 |, 26 HH| S EEAH|A(Long Term Service Agreement)S |

E
S

LTSA

SHHIH QI A| A B

Your optimized lifecycle partner for energy equipment and solutions.
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Your optimized lifecycle partner for energy equipment and solutions. .

MARITIME SOLUTIONS

FOR OCEAN, FOR EARTH
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BISHIQIAIAE A7 =t Mt a2M
Your optimized lifecycle partner for energy equipment and solutions. R

® Optimized Solutions

Meto]| Chet 240t Bt SR H S =0 Mg 4= A= etd et ZX|IEel HestRE 331 CidshIT 7|22

BE AMu|A 24 7to|H A0 Rlstn 2|3 £F J|E Md|A HiEto = 5t
TCO* &AaAF|= NS = mo| s} ADIE & &8M 39

® Market Insight A=o| &M

Az 2A0 7| S8 M Y

*Total Cost of Ownership
Turnkey Execution

® Sustainable Support

S AMH|A 3 9 ol K| A7 % AR|LI0fY HEY xg oz =L DENE I3 B
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@ Oj|{X] MZ(Energy-Saving)

Propeller Optimization
Bulbous Bow
Wind Saver Cap

BOG Re-liquefaction
Air Lubrication System
Rotor Sail

| A= AHIE 20 FAIGt 2E E20]| 7|ofgfL|ct. A8t

o A —
Xl 282 £017| fI8l == 2H|L EHIE WABHL WM g S
Cist Al BBt

® Mg (Conversion)

LNG/MeOH/NH, Dual Fuel
LNGC to FSRU

HEBHE 7t | Zetof| et 2t E @F S A4St}
f 2= QUGLICE MErA AR S oot mi2Ched et

SN AT

Your optimized lifecycle partner for energy equipment and solutions.

® 7H=(General Retrofit)

Cargo Capacity

Ammonia Gas Turbine OCCSs

Improvement

= 7|E dete| S Mot HEHQl §5S SFHAI7 |1 A= MHES
SCHetsto] H9o] 89S 0ELICEL 3= 28 i, Bl HiE 2,

22
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Your optimized lifecycle partner for energy equipment and solutions.

@ O|X] EZ(Energy-Saving)

BOG Re-liquefaction

Motsh AAR—E2 T|E LNG 2ER0IN 2dsh= S2It4(BO
YYS MSYLICH o] ERN2 HIE B RUE MY #et
LNG 208tM0f| Metst NRSO(RIA HOf A|AR)E XiH| FHUZHES
YOS = SLYHAIA YEl= 424 2288 8010 HHStEL

£ oS B8N0l FNHOE HelE 4 Ut
OfLlzt £ A Z40IE £20| ELIC $taks

LICE. BOG= N, SEZ|0|E A0|22 S8 N

Retrofit Concept(Scope of Work) :

® Re-liguefaction System
(Hanwha NRS / Sub-cooler)

® Cooling Sea/Fresh Water Pump/Cooler
in Engine Room

® Electrical Modification

Re-liq. Capacity :
Hanwha NRS(2.1/2.8 TPH), Sub-
cooler(1.5/2.1 TPH)

BAHE (@)
Hanwha NRS Comp
RE-LIQUEFACTION PLANT rG
Compressor Expan
Liquefied 1
NRS PACKAGI
Vapor Header 1
1
1
Liquid header !
NO.4 CARGO NO.3 CARGO NO.2 CARGO NO. CARGO
TANK TANK TANK TANK
[><] PNEUMATIC CONTROL VALVE
SUB-COOLING [><| HYDRAULIC REMOTE ON/OFF VALVE
RE-LIQUEFACTION PLANT I><] MANUAL VALVE
T STRAINER
BYPASS | SUBCOOLED LNG
X LNE
A A
<1 SPRAY HEADER 1
1
[
LIQUID HEADER !
SUBCOOLED LNG

RETURN HEADER

NO.4 CARGO
TANK

LNG SPRAY

NOZZLE

LNG SPRAY

PUMP

NO.3 CARGO
TANK

NO.2 CARGO
TANK

NO.1 CARGO
TANK
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Your optimized lifecycle partner for energy equipment and solutions.

Design Review

Power & Fuel saving and EEDI

7| =70 7| BIEFZ 37171 & HEE
Sl S71= A HIE AR 4K S5 Ato|of

MEoz 27182 WAL

od

® Outer body

fob 0 OH

@ Connection
Structure Drive
& clamping
Device and
bearings

eymuen

Air Outlet Hole Air Layer ® Inner supporting

structure

® Foundation

* Regular Inspection Period for Hanwha Rotor Sail : Every 2.5 years

* Consumable item (Timing belt) : Every 2.5 years

LNGC
25M (L) X 5M (D)
Number of Rotor sail

Power saving
@17.0knots

VLCC
35M (L) X 5M (D)
Number of Rotor sail

Power saving
@12.0knots

* Calculation according to MEPC 76 Guidance based on global wind probability

* Calculation under the most favorable wind condition

24
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3D View for Wind Saver Cap
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Propeller Optimization Bulbous Bow Retrofit
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Retrofit Concept (Scope of Work) :

® Main Engine Retrofit

@ Fuel Gas Supply System with Bunker Station

® Alternative Fuel(LNG, Methanol, Ammonia) Tank

] 7 o = -

me e, ol

Technical Benefit :
Compliance with GHG regulations, Fuel Flexibility

i
e,
| L
8
te & =0
NN
=l
I

DF GEN. MODULE

5

Reference(incl. new building & Retrofit) : Total 7 vessels

BOILER = >
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28

® 7HZ=(General Retrofit)

OCCS(Onboard Carbon Capture & Storage)

SHA1 5|

OCCse M 2¢ & LUtz O|MatEta
H

= £ ZHSIH e LHRO| MESALE SR
7|ERILICE. Ol MHtel Eia BiEZE S0 sh2YA 2| Bt SE S# 40l 7|of5h=

2
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- NaOH 2942 0[2% CO, 54
- EbA B0t OfAX| KHHE Xl

- ZEE 018%t CaCO,29 22X 22|

Scrubber Tower

Wet
Scrubbing
Process

CO, + Air Pollution

Exhaust Gas

Exhaust Gas Monitoring

; NaOH )

% Alkali Water
~——> Sea Water

Quenching Process
{ Sea Water ) m

288 YTater J
=
Ca0

Solidification Process

Circulation
Tank

N2
@ S 2 } Separator
Recovery
Unit
CaCOs

To Overboard

Storage
Tank Storage or Discharge Process

To Overboard
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Higher Lashing (Additional Tier) With Mickey Mouse

Accommodation (Deck House) Elevation
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One-Stop Service
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