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COMPANY INTRODUCTION

Business Categories

PaSOx™ Smart v2.0

PaNOx™ Marine

GloEn-Patrol™

Retrofit Service

Measurement and Control System
Pan MSCS™ / GloEn-FGS™

Pana HIL" / GloEn-Filter™

Global Network
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Measurement andAContrB‘_lfy;tem

Fuel Gas SuppIySysterr} (FGSS)
- Hardware In the Loop (HIL) Simulation

Marine Satellite Control System (MSCS)

Global Leader in Smart & Green Technology




De-SOx System

M ATIo 2RE] WS E OILEIE, O|M| BiX| S| LEEES s X A7IHI(NaOH)E
0I83t0] AHI&7|H|2| HES S0 M H HMHdk= AlAH

De-NOx System

qHt

rx

HE2 SCR HHHEE! A|AE(PaNOXx™ Marine) SCR (Selective Catalytic Reduction)
FALS RHEHSIH HH7|7kA LY RIAMSIE(NOX)E S0i SollA EHF|te] st5tA U2 S
3l U0l SH7} = E(H20)Tt ZA(N2)2 23l & HIEA|7|= 2t EX|

om0

Ballast Water Treatment System (BWTS)

100% B2 XAl TEIS AFSSH ofniataint KieIM AF7|&S
o2 MUBEAE AelR B OfLi2} HHSES ol2sH Honz W L Ba L
HA0] gim 2RIXl SR H0| M5l WMEIR| o= Jha MEHHO|T OFxst Mt

I+ Mg

H
= T

Measurement and Control System

Mot 919, 12, MuEEA @50 49| % 25, B4 S8 ASs0 HoiE 4
clon, 2UIHE % el i 2501 40| oSt KOS R 4 UEE

SH= A|AEL

Fuel Gas Supply System (FGSS)

LNGE 22 AHBSHS Muloll USFHMOITIAS Ki7ISIAIH Muto] wHy| U AZloj
Ta5H= A|AE

ardware In the Loop (HIL) Simulation

SHU=ZE, OFFSHORES| Al| 2| HIAEE 7t 2 751510 AA|ZE SIMULATION
a

T HHAS k=7l

Marine Satellite Control System (MSCS)

Mutol| EITHEl AIAR SEAEIS oMS E5l0) AAZ 47, U, N, oS
S AlAH

Total Engineering Service

Z|n9| 7|&2E HiEoZ 2l U sHlofAe] =2 2IX|=2} §HH| 245t Engineering
9 EF2ISE ServiceS MIE5H= BWTS, EGCS, TLGS Retrofit M2 Service

www.worldpanasia.com



De-SOx SYSTEM

PaSu X smart .

Exhaust Gas Inlet

Gas MOrNItONiNG «eureemsrerasesrensssfunnshenesenans
gy ’ nmmmm QPEN mode

mmmimn CLOSE mode

i 1 1
I J |

Wash water tank
A :

Water monitoring

) v Cooling

: system A
o Water  NaOHTank : E

cleaning
v
~—

Sea water

Water monitoring Holding tank Sludge tank supply pump

Overboard

Sea water

Open Mode Exhaust Gas Outlet close Mode Exhaust Gas Outlet

- Normal Operation Gas monitoring - Near Port, Specified Zone Gas monitring

Scrubber - Low Alkali Zone
- No Discharge Zone

a [ Lf

Water monitoring

Scrubber

i Exhaust Gas Inlet i Exhaust Gas Inlet

Water monitoring

Holding Tank
NaOH Tank T -

@-—N

; Wash water tank
) @ 1 > Water
I l i~ Cleaning

3
i

Cooling System : Sludge Tank
Sea Water (> — Water monitoring Sea Water —@—T l——)—)

Overboard

Water monitoring

Overboard

Am

bN|
(=]

o AR Y7 |7 tAOf ZEHE 7 |2Y 22(SOx, PM) M
« ofi+E SOx2t sFeftS A7 SaiAl

« Hybrid(open/close) mode ZtSsH== M|

< HE2 FAH|/E2 Y &4

- EAL T T AE
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PaSu X scrubber Types

PANASIA PaSOx™ Scrubber= 7| U-Type, FType & 7HX[2 LEFOA|H, QIR Helz 59
Aol et U-Type2 Single Inlet System@}t Multi Inlet System, -Type& Single Stream System 2}
Combined Stream System@2 242+ JLAE|L|Ct

U-Type I-Type

U-Type Scrubber= FootprintZ} -TypeOf| HIGIH S =071 W2 I-Type Scrubber = FootprintZ} U-Typeoll H|5tH &1 =0|7F =2
SEHE 7PELICt U-Type Scrubbers, B [7FAHKE 7 [ZHRAIT 23 SEHE 71U Ch FType Scrubber= Dry mode?t 7Fs3HH Bypass
of| 2tzto| Bypass Line0| R/2M, Dry mode?} £7F8tL|Ct. Scrubber LineO| = 70| EXIQILICE Scrubber LSO SZIK|(Packing)S
LHEofl SZIM|(Packing)S ARZELICE AME3IX| LELICE -Type Funnelo| BypassE 7As 2710]

9111, Operating Profiledt PIA7|ZtC] & HISTIAC| X107} IX| U=

B0 HEELCL

Failure Modes and Effects FANASI‘(\P:;':S:. pYsTem i
Analysis of
PANASIA PaSOx Exhaust

Gas Cleaning System

Certificates

Software Development Life Cycle
HAZARD AND OPERABILITY STUDY (SDLC)

REPORT

Panasia Co. Ltd.

Panasia Co. Lid

by
ABSG Consulting ac.

3929746
Rev. 1

ABS Consulting

........

Document I, 3919850H001

8 dune 2017

13 Jun 2017

v seepnant Lt oot . Paso™
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De-NOx SCR SYSTEM

TIARS HAMSIE FZBXION SCR AAHS ZMSIQROR| CHIRIZIS SCR AlALD)

Z=2 55 of¥eH, 20183 EgKRCE 2H =AIERIUS Ter MEAPP
Q1 (TYPE APPROVAL) CERTZ
S ol YA oM Eb

=
of sHeEHIE EXIoi 219 2 gs2= diy 7|as gt UsH L

S
<
m
2t

>

dHlEEE AR 201 93 ZA0| HH9KE SCR 24|
CERTZ = Lol Z|E2 SIS3IUELICE 0F22] DNV GLE2RE A
T 2HE| ZALR] 2|1 PANOX™ L PaNOx™ Marines HE=5610

0|= California X|&2| SAE 2 AH| 2! Boiler, Gas Turbine, Engine &

0|
o

Jel
0=

Marine Applications

System Configuration

A - A
%JJ\ I i;E-» [ I w?tahCC%rtalyst
I=

Soot B\owﬁeﬁr’ S

4NO +4NH, + 0,—> %N, +6H,0
2NO, + 4NH, + 0, — BN, + 6H,0

Feeding
Pump

 Feeding Pump___
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Stationary Plant Application

Incheon, KOREA

- Application : Bio Gas Turbine
- Engine Capacity : 5SMW x 1 Unit
- Reductive Agent : Ag. NH3(25%)

Pyeongtaek, KOREA

- Application ; HRSG
- GT Power : 475MW x 2 Unit
- Reductive Agent : Anhydrous NH3

- Application: HRSG + YPAS
- GT Power : 120MW x 2 Unit
- Reductive Agent : Ag. Urea(40%)

California, USA

- Application : 2-HRSG Retrofit
(CCP-004)

- Capacity : 3MW (126,000 Ib/hr)

- Reductive Agent : NH3 Gas

- Delivered : October 2011

Ce rt iﬁ Cates EIAPP Result of NOx Emission

- Supply Items : Catalyst/Reactor/AFCU

Technical File Cover Page for SCR

£ HyuNoal

Hanam, KOREA

- Application : HRSG

- GT Power : 425MW x 1 Unit
- Reductive Agent : NH3(25%)
- YPES + SCR Hydrid system

Ulsan, KOREA

- Application : HRSG
- GT Power : 425MW x 2 Unit
- Reductive Agent : Anhydrous NH3

Tombak, IRAN

- Application : Diesel Engine

- Capacity : 7MW x 2 Unit

- Reductive Agent : Ag. Urea (40%)
- Delivered : December 2011

Hawaii, USA

- Application : OTSG

- GT Power : 24MW x 2 Unit

- Reductive Agent : Ag. Urea (40%)

- Supply Items : AFCU, ADM, AlG,
Control Panel

- Delivered : August 2008

Technical File Cover Page for Engine  Type Approval(DNV_GL)

Technical File

AHYUNDAI HEAVY INDUSTRIES CO. LTD.

PANASIA 1011



BALLAST WATER TREATMENT SYSTEM

GIOEn-Patrol’

SIMPLE
SMART

SAFE

THLEAJOF M4 HEISAIBWTS)= 25| BAE 24 MUBEA U YR 7ISS AAeliC,
1= ZE SA(Fiter Unit)2 50um0 42| SHURVISS oJaisto] 254 R0 SRH(UV Unit)olM SIS 7 1E2]
SrHat AlZ 8t OfLIat SISt ANISS THRID UBLICE 5t 245t ofnis2ioR a4 9

Lol RIME SINE £|ASI6HH 2IFZ(Sedment)H2|HIES £0|= 0|&0| &Lct

R
o

A M2 IERIR RE0] FR(UV Unit2 HE] F(Fiter Unit) 2 S2tet 50um 01512 s =S Xtl(UV Ligh) 22
APZELICE

S Fiter Element2t UV Lamp= THLIAOF E617 &2 XiA| MAGEH | 20| 248 221t M2
7

Components

Filter Unit MEGA UV Unit CONTROL PANEL UV POWER SUPPLY PANEL

Global Leader in Smart & Green Technology



EX|
1 O
< OABE AN AS(100% 22K Xz 2Z0f| e} 3T MEAR XS EE UV Unil)
< H2 SR |EHIE SR EHOINE =01 2 HA|
« Xts GMI7 [s(ZE), Auto Cleaning 7 [s(UV Lamp E524) A, 2201 A0 M2 7Hs
B3 LR B 28t SISE ] O] ALSSHA| LS AREA S= MEAMSHpA/4EMR| MBS AR A2 22
Product Line up
GloEn-Patrol™ G I GloEn-Patrol™ G II GloEn-Patrol™ G II

Original Filter Unit

MEGA Filter Unit MEGA Filter Unit

Combination Original UV Unit Original UV Unit MEGA UV Unit
Treatment , . ]
Capacity 50 ~ 750m"/hr 800 ~ 3,000m*/hr 800 ~ 3,000n/hr
Features Small capacity Smaller footprint & High efficiency in power

with single unit

Power consumption consumption and footprint

Flow Diagram (GloEn-P1500)

2  —
TO BALLAST TANK i:l — P FROM BALLAST TANK
u‘?u u?u -b—ﬂ%—
X R
SUS316 TUBE SAMPLING = A\ 4 = R
AR SUPPLY LINE VALVE VALVE
e’
® \\srument e N 1]
AIR INLET (7KG/cx) jd
[ (? . L < (? &
> b > <
sawpLNG T, FLOW FLOW 44 SaMPLNG
VAE 2 COAE v COAvE o vave
X X
o o}
.t Y T
(? BALLAST BALLAST ?
—  —— PUMP PUMP ol —_— =
(1,500m /hr) (1,500 /hr)
\‘?iu- A : H?’JH |-
X X =5 DX X e
—_—— >
>
- (? ? —
—— L > < 5
FROM SEA CHEST » » FROM SEA CHEST
|1}
——
» TO BILGE
BALLASTING DE-BALLASTING e
Dl
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RETROFIT SERVICE

A2 A 0] Hae) shev] S,

PANASIA MIZ(SOx Scrubber, BWTS, Level Measuring Instruments 5)S S1&M0f| AX| =
Engineering, AXIEAL 2 Z2|[HRE MEO 2 510 Qom SHRIVIX| CHUSH MEtof| B2 MES MX|et
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EQUIPMENT SUPPLIER Engineering Company Design Company

- PANASIA Equipment - Onboard Survey - Installation drawings
- Commissioning - Basic Design - Manufacturing drawings
- Demonstration - Owner/ Class plan approval

- Interface with existing
automation system

Outfitting Material Supplier Installation Labor m

- Steel Structures - Pipe spools installation - Schedule control
- Pipe Spools - Laying & connection cables - Quality control
- Cables - Instruction to workers

- Installation Materials

Retrofit ZAF2| 47}X| H|2FSEH

m | + AKILI0fZ + ZARZ2]
m | + AXILIOIZ! + MK, HoJst, B7|) + 2AZE]
m At + AUXILIOJZ] + MAIKIKH(LHEL MOl F7|) + MRIZAF + BARZL2]
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Ship’s Type 10K Bulk Carrier

Capacity 150m’/hr
Model GloEn-Patrol™ 150 x 1 set
Installation Location Engine room
Retrofit method Drydock(Sanwa Dock Japan)
Contvract 6 14 weeks 16 I I I I I I I
Engineering Manufacturing Delivery 3days Tdays 3days
[l Installation Commissioning
On Voyage MV Floriana Project 2 WEEks
_fe TGN / B~ " ShipsType 34K Bulk Carrier
Capacity 700m’/hr
Model GloEn-Patrol™ 700 x 1 set

Installation Location Engine room
Retrofit method 0n Voyage(Europe)

Contract
v

6 14 weeks 17 vessel in transit

3days 2weeks 3days 3days
on voyage Drydock/Quay

Engineering Manufacturing Delivery
[ [Installation Commissioning

PANASIA 14115



Measurement
And Control system
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Product Line up

1. Cargo monitoring system
- Rader beam type
- Magnetic float type

2. High & overfill alarm system

- Magnetic float type
_ ACOUS th ’[ype Re::mh:': " Printer Loading computer Work - station ;:‘igtl]l;::eﬁln

Alarm Panel

3. Tank level & draft gauging system
- Air purge type / electric pneumatic type
- Electric pressure transmitter type

e

—

4. Water ingress alarm system

GnileeselIERREREEEI

5. Vapour emission control system

6. Fixed gas detection system

7. Pressure / temperature monitoring system

8. Bilge high level alarm system
9. Local level gauges / switches

10. Pressure switches / temperature sensors /
pressure transmitters

Global Leader in Smart & Green Technology



Marine Satellite Control System

Pan M5eS”
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GIOEn-Patral” BaS0x smart..
Satellite

@%
S
PANASIA 2tA|MIE HIO|E] SAl/2Al

et SIX|(DGPS) / HA2E HE

@ PSC i a M= RIct N Spare part £23 22|

Mg 2EdEAs % o MEo et 2gyEs 2UEE Big Data £A1= S35104
=27t g gt ot IMTIE 2 X2 |iHE 52 Spare part A2 AMH|A
UV Lamp ZIct MeF LB

@ HIO| MEAZE B S2 SIXl MIZ 0| AX|E Meto
EM6t ool WHAZ| EE R 2L EE

Fuel Gas Storage & Supply System

GIOEN-FCS

=l AL [FHIMO)= M40 | HiiESt= B [7HA LHe| th7| @ =20l thet xS Zststar &Lt
GloEn—FGS™= HYAU=Q! NG FLRIZIE EXifot= Mufol MZstk= NG HESESYXIZM X
710 S840| 22 AAHIRILICE AAEIZ [ ow Pressure PBU Typed} Low PressurePump Type2
2 F2guUct

Low Pressure PBU Type o PROCESS ROOM Low Pressure Pump Type

« Vacuum insulated Type “C” tank

- Stainless steel box for PROCESS ROOM
« Pressure build up unit

- Tank design pressure 10 bar g

+ Gas to engine : 4 up to 6 bar g

« Vacuum insulated or insulated Type “C” tank
- Easy Bog handling

- Stainless steel box for PROCESS ROOM

- Submerged fuel gas pump

- Tank design pressure 4 bar g

NG « Gas to engine : 4 up to 6 bar g

-

HEATER

INI9NT 0L
INI9NT 0L

PBU

PANASIA 16117



PanaHIL

HIL AlZ2I01 7152 thA HOPZIZ Melst ZE AL Q4SS Il Bl Tstslof
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HE=0f HILS 0123t Test &

- BWTS(Ballast Water Treatment System)
« TLGS(Tank Level Gauging System) i
« VRCS(Valve Remote Control System) : . 3 y | |
« Integration HILBWMS+TLGS+VRCS)
« DPS(Dynamic Positioning System)

« PMS(Power Management System)

- SPT(Steering, Propulsion, Thruster)

« Integration HIL(DPS+PMS+SPT)

e

Control System Control System

OFFSHORE WATER FILTRATION

GIOEnN-Filter

CloEn—Fiter™= Onshore/Offshore2| tHE2f X220 Z|ASHE AABISZ M, THFeE 721 0]
St R7IMIE MHste e Lot 248 W 384 s 2 A/ESaE oufgo=2 A
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1. Filter GI - P250
Small sized capacity
Application of large capacity with
) combination units
= 2. MEGA Filter
Large sized capacity with high efficiency
Multi cage typed filter
3. GloEn-Filter™
Offshore water filtration Multi cage typed filter

Ty
o x Ho

_O'ﬂ

Hoy

_(_>

Ho

P

bl

i3

bl
%
m
—
Rl
ol

0

Global Leader in Smart & Green Technology



Global Network

OHAIOR= siiel Z2X|FHo| XS 2F6t U H 1Z4=0| Q710f LS tige = U= S 2Y AAHS F=6i JUSLICH
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PANASIA PANASIA PANASIA PANASIA PANASIA

KOREA HEAD OFFICE CHINA CORPORATION  JAPAN CORPORATION EUROPEB.V INTERNATIONAL INC

Country  KOREA Country  CHINA Country  JAPAN Country  NETHERLANDS Country USA

Location BUSAN Location SHANGHAI Location OSAKA Location ROTTERDAM Location CALIFORNIA

Tel +82-70-4875-7038 Tel +86-21-6235-1601~3  Tel +81-6-4795-8748 Tel +31-10-79-53-005 Tel +1-925-719-8833

E-mail  marketing@ E-mail  china@ E-mail  japan@ E-mail  europe@ E-mail  america@
worldpanasia.com worldpanasia.com worldpanasia.com worldpanasia.com worldpanasia.com

Contact Mr. Justin Bae Contact  Mr. Luis Kim Contact Mr. Allen Jung Contact Mr. Leo Kim Contact Mr.Joseph Ohg

EUROPE ASIA AMERICAS MIDDLE EAST

@ ESTONIA 2 CROATIA (@) KOREA @ |NDONESIA =) ARGENTINA () NIGERIA

(<) CYPRUS 4 DENMARK (®) JAPAN <) INDIA @) BRAZIL Q UAE

@ GERMANY (& GREECE & MALAYSIA = THAILAND & ECUADOR

() ITALY S NETHERLANDS @ SINGAPORE (@ TAIWAN & PANAMA

45 NORWAY () ROMANIA © VIETNAM @ VENEZUELA

@ TURKEY & UK £ ysSA

@ POLAND & KALININGRAD & CHILE

W RUSSIA

PANASIA 18119



HEAD OFFICE & FACTORY 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

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

SERVICE BWTS TEL: +82-70-4875-7147 | E-mail: bwts_service@worldpanasia.com
TLGS TEL: +82-70-4875-7148 | E-mail: tigs_service@worldpanasia.com
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