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Overview of
PaSuox" System

Solution Benefits

- Lower/remove pollutive materials
(SOx, PM) from ship’s emission

umnnn QOPEN mode
unnmin CLOSE mode

- Method of dissolving in liquid form

by contacting SOx with water

- Designed to operate in hybrid
(Open/Close) mode
(Using sea water at open mode /
Using NaOH at close mode)

- Low maintenance costs /
Low pressure loss

T Exhaust Gas Outlet

- Using corrosion resistant materials

i 1 1

Ssssssssssssssssssssssssssans .E) ............ Wash Water Tank /.\ . Water Monitoring

A

@ Cooling
: Wash System
Water NaOH Tank
T , Treatment

[EEEEEEEEE E COITEEE e

oy

o Sea Water
Water Monitoring Holding Tank  Sludge Tank Supply Pump

Overboard Sea Water
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PANASIA

System Diagram

MEF L HYZ|7FAL] BIAMSIEE MHSH=
Sea WaterE Wash WaterZ 0|
2|1 Open Mode2} Close ModeZ X&t5104 AFRsH=

PANASIA PaSOx™ Exhaust Gas Cleaning System2 IAl=
Sh= Open Mode®t Alkali Solution= Wash Water2 0]
Hybrid Mode2 E2EL|C},

235h= Close Mode,

- Normal Operation Exhaust Gas Outlet

Scrubber Gas Monitoring

i Exhaust Gas Inlet

-
L —

Water Monitoring
L J

— B Water Monitoring
L 4

Overboard

Sea Water —(>-

Close Mode

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

-
L —

T Exhaust Gas Outlet

Scrubber Gas Monitoring

¢ Exhaust Gas Inlet

Water Monitoring
A Holding Tank
NaOH Tank -
(—I—) .

Wash

Wash Water Tank Water

€ | l_(_@—l Treatment

Unit

Cooling System

i Sludge Tank

Sea Water -@—T |—)—)_B Water Monitoring

v

Overboard
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Open Mode System

Open Mode Systeme 3li4=(Sea Water)S Wash Water
2 087t Ol= ali(Sea Water)2| XIHEQI SOx
HHs2HE 0|2st Exhaust Gas Cleaning Process
QILICE. Open Mode SystemOlA SH<x(Sea Water)=
Sea Water Supply Pump0i| 2Jaf S=&ILICt. Scrubber
M & Wash Water= M2|2 HIEZ|H, HiE40| $EI2
Wash Water Monitoring System% Sole ZLEE
ELICE ESH Scrubber X2l & HIEEE= Hi7|7tA
(Exhaust Gas)= Gas Monitoring System= S3510q
AAZICE BLEZO0| L,

Close Mode System

Close Mode System= Wash Water TankLH2| Wash
WaterE &2tot0] AMSEILICE. Wash Water= Wash
Water Pump0il 2[5 CoolerS Eni5t0f 2™ 4Z9|
22 RAXIGHH Scrubber2 S&ELICE Scrubbers
o0 LI2= Wash Wateri= Wash Water TankZ CFA|
== EE MHASES FXlot7|
2|5+ Wash Water 2] pHE 2 L|E{2I5H0 Alkali (NaOH
or MgOH) Dosing 2 Xt 22 M{/SSRILICEH MALE

}HO| M, Wash Water Cleaning System & 0|&35}04
Wash WaterES & 3t&HL|Ct Wash Water Cleaning UnitS
E35l M3t Cleaned Wash Water= Wash Water Tank 2
IHES =|7Lt HiE = Holding Tankoll HEKHHSH[SEX|
o) ElL|Ct Wash Water Cleaning Unit| £~Z! M5} 0t
0f| M= Sludge 7 &t AiEHH, Sludge= Sludge Tankofl X
ZELC



Components

KOREAN REGISTER

KR NK
Type Approved Type Approved
Aug. 2018 Feb. 2019

Wash Water Treatment Unit
(UWATER commanoer )

Close Mode 2 2% A| £&tz|= Wash Water LH0Oll= SOOT(PM) S0| EXEL|CH
0|25t 22252 MH(™EN57| el AX|SH= Wash Water Treatment Unit2
Sludge 2IMZ, Sludge L 4= X1I717 |o] Zgto 2 M &0 Z[H 2| Performance £

TElBiLICH ZAHE 0|88 143 RTER|= Scrubber A= L Sludge 2|
AN Y SZHIH HELUCH, EXS 20| MFAIZHELE FXHN| o 2 S
2 U232 S8 EXIYLICE +E2X77 = EZ0| 2FE SludgeE M STt
=1} Sludge € 22|50 22 Wash Water Tank & Holdmg Tank 2 0| S &|H,
Sludge= 2= BHo = 232 X7{st0d SludgetiES Z[ASFRILIC

Water Monitoring System

Scrubber®| Wash Watere| =S x{F[510{ 2t Sensors Eall Wash Water?|
PH, PAHs, 2= L El=2 2 gl 1| |E2I54| £/ Wash Water Inlet, Outletof]
QXIGHA| EILICt. Wash Water2| H&HQI DateE £X5HH 2%l H|0|Ef= Main
Control Panel2 HEE|H 187h2 S2F HI0|EE XMZERILIC

Gas Monitoring System

Scrubberg E3l 2| IEZ= 7IAE Heated Sample Probe2t Sample HoseE
E35l Sampling=/0{ Gas Monitoring SystemE O|&EILICE GasQtofl A0 =
&7, 0|22 58 Fx{2| HA0IA HM7H5H0] Gas Analyzer (NDIR, Non Dispersive
Infre—Red)E S5l SO2, CO2 7IAS 2A6t, 2L EE 2 J7|E6H= HXIQLICH
S02/CO2 H|E AIAt Monitoring 2! Alarm Display, Data 2! History X%, Gas
Analyzer0f| CHEt Zero 2H, AUTO Calibration 7|52 Z&HtLICY,

Lloyd's
DNV-GL Register

ABS DNV-GL LR
Type Approved Type Approved Type Approved
Apr. 2019 May. 2019 Jun. 2019
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PANASIA

SIZE DOWN!

PaSox Scrubber Brand Line-up &3

AEFO| Operating Z27401| 2} Maximum Gas FlowZ 7|22 CIX2l SAS S50 SIEtA o
Upgradest Scrubber2| Version 3.02 EA[GIRELICH PaSOx Smart V3.0= 3H| U-Type, -Type
SFIHRI2 LI X, HIQINE], HxIE Hela] S2| Mo 2t U-Type2 Single Inlet Systemztt
Multi Inlet System, I-Type2 Single Stream Systemt Combined SystemQ2 22t LA EIL|CE

(New Line-up - 11

U_Typ e U-Type Scrubber= Footprint7} I=Typedi| H|5t0] H|W & S0 £0|7F $E HEHE J4RIL|CH
U-Type Scrubber System H{7|7tA HHS OH| (T|Q AEI HZRAUIRI Helaq)7} z+zto)

BypassE 7HX|H, Dry Mode2&0| 27 F8tLICt Scrubber L0 SEIK|(Packing)S AR EHCY,

on

16.5%
Footprint Down

PaSOx smart V2.0 PaSOx smart V3.0 Reduction(%)

Footprint(m?  Volume(m®)

5 9.12 70.68 7.72 51.19 153 275
10 17.68 156.46 14.65 108.52 17.1 30.6
15 26.77 261.05 21.9 176.84 18.2 322
20 329 34545 28.44 24234 135 29.8
30 50.31 593.65 42.07 397.22 16.4 33
40 66.48 851.04 55.38 562.73 16.7 338

0|

I_Typ e [~Type Scrubber= Footprint7} U-Typedll H|5tH H|X™ &1 =07t =2 SEHE 7HRIL|CE
I~Type Scrubber System Dry Mode?} 7H55HH Bypass ValveZt gie 20| EXIQILICE

Scrubber LR S2IX|(Packing)E AFSSIX| 2ELICE =Type2 Funneloll B=2| BypassS

TMSIX| otz Eluct MX|[SZHEZo 2 Q15 Cargo Loss7t HeEl= A0l BEFELIC

46% Volume Down

PaSOx smart V2.0 PaSOx smart V3.0 Reduction(%)

Diameter(m) Height(m) Volume(m?)

5 2.25 11.35 45.13 1.85 11.17 30.04 1.5 334

10 3.1 134 101.14 25 12.06 59.20 10 415

15 3.75 14.95 165.12 3.05 12.84 93.81 14.1 432

20 43 16.15 23453 35 13.46 129.50 16.6 448

' 30 5.2 18.25 387.58 4.25 14.32 203.15 215 47.6

1 '80MW 40 6 20.1 568.31 4.85 15.24 281.55 24.1 505
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[ New Line-up - 21

PaSu) X smart

AYMERE] CiPMEEX] 2 MEre] EMof &
£ M0l thotd= Cargo LossE Z|A8H & 4

7~70MW

[ New Line-up - 31

V.sQ_
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Al ZX9| SolutionS MIEEiL|Ct,

43MW U-Type 7|&

a1

1 |4 P

21

pamx smart vsao

Footprint : 66m?

PaS )X smart vvcr

THFA|O} Scrubber PaSOx™ VMCR 2 &
HMSEict,

X| Application
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PANASIA

Scrubber 'S
Body Material

UNS NO. *PREn Max. Temp. Of Use
6 Moly Group N08367 48 427
$31254 40 399
UNS NO. PREn Max. Temp. Of Use
SAESF I $32750 40 315
Group
$32760 40 315
UNS NO. PREn Max. Temp. Of Use
Duplex Group $31803 33 300
$32205 33 300
UNS NO. PREn Max. Temp. Of Use
All 6 Molybdenum :
Stainless Steel US04 108 :

UNS NO. N08367 % PREN : Pitting Resistance Equivalent Number

Corrosion Test Result
6 Moly for Scrubber Body

()

8% 6% HstH

A i A= 2E 24A[7HY 8of
M S22 Z|E Piting 24 27t
Z|ti 85 77HK| Zut &0l

(¢}
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Research & Test Apparatus
(Scrubber Test Facility)

Z|™o| MA| L PerformanceZ 781517 | 215104 THIA|O} Xkl BARGEAO]| -Type 2! U-Type ScrubberZ Hybrid X712
AH|5Id HFORt sli+E 0125104 AlX| MEr]| AX|=l Scrubber?| Operating X711} 7H2 QAKGHA| TestE ZI185}HH
HZNS 7HME 2ol ©2eI0] &S 7|20|1 UELICH

TeSt FaC“lty speciﬁcation Design Engine Power 400kW 4-Stroke MAN B&W 5L.23/30

Max Exhaust Gas Flow 5,100kg /hr

Engine Load Control Load Bank

- U-Type : Packing
- I-Type: Non-Packing

Scrubber Test

De-SOx SYSTEM PaSOx™ smart V3.0~ 09



PANASIA

PaSox” Case Study

PANASIA’s scrubber can be tailored to suit any ship

New Building

10  PANASIA CO. LTD.

PROJECT

SHIP’S TYPE

DESIGN BASE

PROJECT

SHIP’S TYPE

DESIGN BASE

PROJECT

SHIP’S TYPE

DESIGN BASE

PROJECT

SHIP’S TYPE

DESIGN BASE

PROJECT

SHIP’S TYPE

DESIGN BASE

STXS1763 CLASS ABS
50K MR U-TYPE, OPEN MODE
SCRUBBER TYPE
TANKER (HYBRID READY)
MAIN ENGINE 1 SET =7.82MW
AUX. ENGINE 3 SETS =1.02MW
COMPOSITE BOILER 1SET=1.2T
HMD H4112 CLASS NK
1,800 TEU
' SCRUBBER TYPE U-TYPE, OPEN MODE
CONTAINER
MAIN ENGINE 1 SET =11.96MW
AUX. ENGINE 3 SETS =4.62MW
HMD H8269 CLASS LR
38K LPG
SCRUBBER TYPE U-TYPE, OPEN MODE
CARRIER
MAIN ENGINE 1 SET =6.39MW
AUX. ENGINE 2 SETS =0.9MW
BOILER 1 SET =3T
SCT0001 CLASS KR
6.6K OIL & SCRUBBER TYPE U-TYPE, OPEN MODE
CHEMICAL TANKER '
MAIN ENGINE 1 SET =3.3MW
AUX. ENGINE 3 SETS =0.61TMW
BOILER 1 SET =6T
HSHI H8004 CLASS KR
U-TYPE, OPEN MODE
325K VLOC SCRUBBER TYPE

(HYBRID READY)

MAIN ENGINE 1 SET =21MW
AUX. ENGINE 1 SETS =1.67MW




"<

Retrofit

PROJECT

SHIP’S TYPE

DESIGN BASE

PROJECT

SHIP’S TYPE

DESIGN BASE

PROJECT

SHIP’S TYPE

DESIGN BASE

PROJECT

SHIP’S TYPE

DESIGN BASE

PROJECT

SHIP’S TYPE

DESIGN BASE

LEANNE CLASS DNV_GL
19,000 TEU
SCRUBBER TYPE I-TYPE, HYBRID MODE
CONTAINER

MAIN ENGINE 1 SET =60.85MW
AUX. ENGINE 2 SETS =4.5MW, AUX. ENGINE 2 SETS = 4MW,
BOILER 1 SET =6.27

TACOMA CLASS KR
6,350 TEU
' SCRUBBER TYPE U-TYPE, OPEN MODE
CONTAINER
MAIN ENGINE 1 SET =62.92MW
AUX. ENGINE 4 SETS =2.64MW
TAMARA CLASS ABS
SUEZMAX
SCRUBBER TYPE U-TYPE, OPEN MODE
TANKER
MAIN ENGINE 1 SET =16.86MW
AUX. ENGINE 3 SETS =2.82MW
HL-SINES (IR NK
180K BULKER SCRUBBER TYPE U-TYPE, OPEN MODE
MAIN ENGINE 1 SET =18.66MW
AUX. ENGINE 3 SETS =0.8MW
SALDANHA CLASS NK
76K BULKER SCRUBBER TYPE U-TYPE, OPEN MODE

MAIN ENGINE 1 SET =8.97MW
AUX. ENGINE 1 SET =0.45MW

De-SOx SYSTEM PaSOx™ smart V3.0 11



PANASIA -

30th ANNIVERSARY

Worldwide Service Network

Effective Follow-up Service, Prompt Action For Spare Parts

Norway
EUROPE

Denmark Eztoma
UK « ermany

Rotterd " Netherlands .
otterdam Croatia  Romania
ltaly - Greece Turkey

Cyprus
UAE

Nigeria
AFRICA

South Africa

PANASIA EUROPE B.V.

Mr. Joseph Ohg
Office No. +31-(0)10-795-3005
europe@worldpanasia.com

PANASIA

ASIA

California

Russia Jap‘an Osaka e AMERICA

Kore‘a
China ~'Busan

—® Shanghai

Hong Kong Taiwan

India
‘ Vietnam

Venezuela
Malaysia Panama

Singapore Indonesia Ecuador Brazil

Argentina

PANASIA CHINA CORPORATION

Mr. Luis Kim
Office No. +86-21-6235-1601~3
china@worldpanasia.com

PANASIA HEAD OFFICE PANASIA JAPAN CORPORATION C&C PANASIA INC.

Mr. Leo Kim Mr. Allen Jeong Mr. YH Chang
Office No. +82-70-4860-7927 Office No. +81-6-4795-8748 Office No. +1-925-265-1003
marketing@worldpanasia.com japan@worldpanasia.com yhchang@ccpanox.com

HEAD OFFICE & FACTORY

MARKETING

SERVICE BWTS
TLGS
SCRUBBER

46744, 55, Mieumsandan 3-ro, Gangseo-gu, Busan, Korea
TEL: +82-51-831-1010 | FAX: +82-51-831-1399
www.worldpanasia.com | E-mail: panasia@worldpanasia.com

TEL: +82-70-4875-7038 | E-mail: marketing@worldpanasia.com

TEL: +82-70-4875-7147 | E-mail: bwts_service@worldpanasia.com
TEL: +82-70-4875-7146 | E-mail: tlgs_service@worldpanasia.com
TEL: +82-70-4875-7194 | E-mail: scrubber_service@worldpanasia.com
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