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PANASIA E&S Introduction
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EQUIPMENT SUPPLIER Engineering Company Design Company

- BWTS Equipment - Onboard Survey - Installation drawing
- Commissioning - Basic Design - Manufacturing drawing
- 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
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Introduction

Contract
. > > > % >
Engineering Manufacturing Shipping Installation work ~ Commissioning
4 weeks 8 weeks 1 week 3 days
14 weeks + shipping
2ol S SAl
Contract
. > > > % >
Engineering Manufacturing Shipping Installation work ~ Commissioning
4 weeks 8 weeks 2 week 3 days

15 weeks + shipping
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Pre-Engineering Detail Engineering Project Management Supervision Pre-Engineering Detail Engineering Project Management Supervision

Examination the drawing & Document P Pre-On-board survey P Submit a proposal Examination the drawing & Document P Pre-On-board survey P Submit a proposal

Examination the drawing & Document

General Arrangement P &ID Electric Load Analysis Drawing

€:2))

1. General Arrangement

To check available space for

2. Machinery Arrangement .
equipment

3. Electric Equipment Arrangement

To check how to modify the piping

4.P&ID
system
Drawing 5. Electric Load Analysis Drawing To check available power :
List To check the general specification of

6. Wiring diagram of Power System
power system

To check how to interface with existing On—board surveyHAIOA = MEFO| FOIUIMS T12{510] A=MZ |t BiMO0| 0|20 EILICE
automation system like GPS or AMS

7. Wiring Diagram of Control System

\J

8. Maker DWG of Group Starter Panel  To monitor of pump running status CGloEn—Patrol™0| FZ{%|0{0F & SZk= M A5t 2E6k= AFYO 2 Laser 3D scannings S50

To monitoring status of some valve

9.Maker DWG of VRC System related ballasting system

pump piping line & F2 AME2| 2IX|et S22 M 7IE AlEel &4 glo] E2Xe! dx|Set
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Engineering Service
Pre-Engineering Detail Engineering Project Management Supervision

Examination the drawing & Document P Pre-On-board survey P Submit a proposal

Before
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Engineering Service
Pre-Engineering Detail Engineering Project Management Supervision

On-board survey p Installation Drawing P Manufacturing Drawing

On-board survey
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Engineering Service
Pre-Engineering Detail Engineering Project Management Supervision

On-board survey P Installation Drawing P Manufacturing Drawing

Installation Drawing
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Engineering
Pre-Engineering Detail Engineering Project Management Supervision

On-board survey

p  Installation Drawing
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Service

p Manufacturing Drawing

3RD. DECK PLAN (7300 A/B)
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Pre-Engineering

On-board survey

>

Detail Engineering Project Management

Installation Drawing

Service
Supervision

p  Manufacturing Drawing
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Engineering

Pre-Engineering Detail Engineering Project Manageme Supervision
Ship Owner SAMPLE Approved S.H.Yim
Vessel Name PANASIA INSTALLATION SCHEDULE FOR Checked KHdeon
Shipyard Shipyard BWTS RETROF'T PROJECT Drawing K.H.Jeon
Class DNV/GL Date / Rev. 2015.04.26 / Rev.3
2015. 4 (April) 2015. 5 (May)
22 23 22 | 25 | 2 [ 27 | 28 | 29 ] 30 7 B 3 ) 5 5 7 B B 70

T B B

Move to onboard BWTS equipment & retrofit materials

Install seat for BWTS room on upper deck|

Install the BWTS room

[ [ Tpiving work on upper e

ck

Pipin

g work insi

de of NO.3 Ballast tank (port side) |

Pipin

g work insi

de of NO.3 Ballast tank (sibd side) |

Install the filter unit on E/R floor

Piping work on E/R floor
Install the BWTS panels in E/R & CCR

Install new cables in Accomodation & E/R

Install new cables on upper deck

Cable connection

Tubing work of copper line

Tubing work of hydraulic line

Paint touch-up| |

Leakage test for ballast pipe

Cable connection check

@ |Commissioning by PANASIA engineer

Class inspection & Demonstration

[ Vessel departure

PANASIA Supervisor attending

FRAMO PUMP Service Engineer attending

[ AMS Service Engineer attending

[
[ T T T T T TTT

» NOTE «

@ Vessel has to be at sea to use ballast pump when we carry out commissioning.

@ Expected vessel schedule ( ETA : 23th, April / ETD : 7th, May)

® According to above expected vessel schedule, shipyard has to finish BWTS installation work including test by 4th, May.

@ We PANASIA recommend shipyard devide four(4) work area and assign workers (fitter, welder) to each area

® Four(4) work areas means 1) Engine Room, 2) Upper Deck, 3) Inside of NO.3 WBT(P) 4) Inside of NO.3 WBT(S)

® If shipowner want to extend PANASIA supervision, make extra order to our office (PIC : Allen, Jeong / E-mail : japan@worldpanasia.com)
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Pre-Engineering Detail Engineering Project Management
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You have successfully complete the retrofit installation
through the supervision for BWTS

Engineering

Pre-Engineering Detail Engineering

Step 1
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BALLAST WATER TREATMENT SYSTEM THE SMARTEST SOLUTIONS FOR

pAu.ASM | GIOEn-Patrol” RETROFIT OF SHIP INDUSTRY
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Dry Docking On Voyage
Pump Room (Tanker) On Deck

ASPHALT SEMINOLE

Berthing

Machinery Room

Ship owner

SARGEANT
MARINE (USA)

Ship type

Asphalt carrier

Shipyard

Sambangwang
Shipyard
(Singapore)

Treatment
capacity

250 m/h x 1set

Period

Dec 2014

22

Material consumption

HRISAH AL

ITEM | SPEC’ QTY(pcs) | WEIGHT (kg)
PIPE (MAIN LINE) 200A (8”) 47 2,847
PIPE (DRAIN) 50A (27) 5 44
SEAT &
SUPPORT ) o1 1,231
CABLE - 540m 263

23



. . HXISAL AR
Dry Docking On Voyage Berthing
Pump Room (Tanker) On Deck Machinery Room

Material consumption

MV LAVAUX ITEM | SPEC’ | Q@TY(pes) | WEIGHT (ko)

PIPE (MAIN LINE) 450A (18”) 74 7,715
SUISSSE
Ship owner  ATLANTIQUE S.A PIPE (DRAIN) 50A (27) 38 651
(Switzerland) SEAT &
SUPPORT - 48 1,792
Ship type 38K Bulk carrier
CABLE - 2,676m 1,858

Quindao Beihai

Shipyard Shipyard (China)

Treatment

. 1,500 m*/h x 1set
capacity

Period May 2015

On board survey

3D Laser Scanning Installation Commissioning Complete

Before
24 25



. . HXISAL AR
Dry Docking On Voyage Berthing
Pump Room (Tanker) On Deck Machinery Room

GAS VISlON Material consumption

ITEM | SPEC’ | QTY(pes) | WEIGHT (kg)
Shio owner <SS SHIPPING
P (Korea) PIPE (MAIN LINE) 400A (16”) 56 6,331
_ PIPE (DRAIN) 40A (1 15%) 63 339
Ship type 50K LPG TANKER
SEAT &
SUPPORT . 68 2,814
Shipyard MMHE (MALAYSIA)
CABLE - 1,634m 1,121
Treatment 4 55 o x 1set
capacity
Period FEB 2012

On board survey

3D Laser Scanning Installation Commissioning Complete




. . HXISAL AR
Dry Docking On Voyage Berthing
Pump Room (Tanker) On Deck Machinery Room

GAS VISION Retrofit Project

Before



. . HX|ISA AR
Dry Docking On Voyage Berthing

Material consumption

Engine Room & Pump Room _ PumRoom

’ Q’TY WEIGHT , Q’TY WEIGHT
R t f t P . t seec | B0 | Vi) seec | B0 | Vi
PIPE . .

e ro I rOJ ec (MAIN LINE) 450A (18”) 60 8,098 250A (107) 43 2,380

PIPE (DRAIN) | 40A (1 %2") 21 92 40A (1 72") 11 191
Ship owner Japanese owner SEAT &

SUPPORT - 69 1,666 - 29 455

Ship type 50K Product / Chemical Tanker CABLE _ 3 468m 1728 _ 769m 308

Shipyard Singapore

2,000 m'/h (EX) x 1set

Treatment capacity + 350 m/h x 1set

Period Jan 2016

On board survey
3D Laser Scanning

Installation Commissioning Complete

Before
30 31



Dry Docking On Voyage Berthing
Engine Room Pump Room (Tanker) m Machinery Room

On Deck type
Retrofit Project

Ship owner Japanese owner
Ship type 50K Product / Chemical Tanker
Shipyard China

1,500 mi/h (EX) x 1set

Treatment capacity + 250 m/h x 1set

Period April 2016

o D ST ]
= %1 . = | ] o
- J

1

32

Material consumption

HRISAH AL

Upper Deck Engine Room
, | QTY |WEIGHT , | QTY |WEIGHT
spec | QLY (kg) spec | QLY (ko)
PIPE 300A(12") 255 26301 | 200A(8") 52 3,340
(MAIN LINE) ’ ’
PIPE (DRAIN) . . . 25A (17) 14 40
SEAT &
SUBPORT . 141 3,149.6 . 58 652
CABLE . 2272m 1,221 . 917m 351

Before

33



Dry Docking On Voyage

Engine Room Pump Room (Tanker)

ARAON

On board survey

3D Laser Scanning Installation

34

Berthing

HRISAL AR

Material consumption

ITEM | SPEC’ | QTY(pes) | WEIGHT (kg)
PIPE (MAIN LINE) 150A (4”) 53 2,509
PIPE (DRAIN) 40A (1 157) 13 316
SEAT &
SUPPORT - 19 285
CABLE - 1,570m 561

Korea Polar
Ship owner Research Institute
(Korea)
. Ice breaking
Ship type research vessel
. Yeosu Haeyang
Shipyard (Korea)
Treatment 5 o x 2sets
capacity
Period June 2015

Commissioning

Complete

35



. . HXISAL AR
Dry Docking On Voyage Berthing
Engine Room Pump Room (Tanker) On Deck

ARAON Retrofit Project

Before




. . HXISAL AR
Dry Docking On Voyage Berthing
Pump Room (Tanker) On Deck Machinery Room

15620123

0118
AR IMLET Y/

MV FLORIANA Material consumption

, |Q'TY |WEIGHT s
mem  spect | 1Y [WEEH
Ship owner TJ:;AN.S SHIP PIPE 300A " o
(Ukraina) (MAIN | 0 36 3,687
LINE)
Ship type 34K Bulk carrier PIPE 40A 13 70
(DRAIN) | (1 %)
SEAT &
- 74 827
T;ga;“;;i“t 700 m/h x 1set SUPPORT
pacity CABLE - 1,755m 679

Period June - July 2014

On board survey

3D Laser Scanning Installation Commissioning Complete

12014506211

SUpenVisor 120140 651(38
Materialsfonboard|

e
. Class inspection

38 39



. . HXISAL AR
Dry Docking On Voyage Berthing
Pump Room (Tanker) On Deck Machinery Room

WO OYAN G BAN D E RS Material consumption

ITEM | SPEC’ | QTY(pes) | WEIGHT (kg)
. WOOYANG
Ship owner gD GKorea) PIPE (MAIN LINE) 350A 89 7,921
PIPE (DRAIN) 40A 31 216
Ship type 73K Bulk carrier SEAT & B
p typ SUPPORT 214 4,719
CABLE - 3,194m 1,235
Treatment 0 1w/ x 2sets
capacity
Period July — September,

2016




. . HXI[SAL AR
Dry Docking On Voyage Berthing
Pump Room (Tanker) On Deck Machinery Room

WOOYANG BANDERS Retrofit Project

Before

Before

After

Before After



. . HXISAL AR
Dry Docking On Voyage Berthing
Pump Room (Tanker) On Deck Machinery Room

O RAN G E WAVE Material consumption

ITEM | SPEC’ | Q@TY(pes) | WEIGHT (kg)
Shio owner ATLANSHIP
P (Switzerland) PIPE (MAIN LINE) 250A (107) 43 1,719
PIPE (DRAIN) 40A (1 127) 12 68
Ship type Fruit Juice Tanker SEAT &
SUPPORT - 50 615
Treat t CABLE - 2,220m 782
reatmen 250 mi/h x 1set
capacity
Period Feb — March, 2015

On board survey
3D Laser Scanning

[7A 45



AL AR

213

On Voyage Berthing

Dry Docking

On Deck Machinery Room

Pump Room (Tanker)

Engine Room

ORANGE WAVE Retrofit Project

Before

Before

Before

After

After

After

47
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PANASIA |

BALLAST WATER MANAGEMENT SYSTEM

Gl En-Patiol”

Let’s
GI” En-Patrol
for the Ocean.

™

GloEn-Patrol™ symbolizes that PANASIA patrols around the globe to
protect Ocean Environment against harmful aquatic species.
Do GloEn-Patrol™ for your better life.




GloEn-Patrol™

GloEn-Patrol™
Ballast Water Treatment System £3

- Filtration & UV Irradiation

— 5 M A5 (100% 221X Ma|HA)

ds
— 20| w2} HHAR 3| ISEH

- 2 RX|EHE

— AREA HoldE =21 2 A

— XI5 M7l (ZE), Auto Cleaning 7S (UV Lamp 252

— gk, 200 ARl XM2| 7Hs

— i3 U 24 RLSIE SEiEE UM ASSIK| 42

— HRIEA S| Sh= MRS, SEHX, MEZH X2 £AIS

FLOW DIAGRAM (GloEn-P1500)

TO BALLAST TANK ﬂ _ﬂ?‘ _4_”%»7 FROM BALLAST TANK
“?“ T \‘?\ “{;ﬂ "—ﬂ(f\)f
. T =
THLIA[OR= 2K 02 =M 7|XKExH Aol chst chs 1Rt X2 ZX|Q) 2E(Fiter)= 50um0 [0 SHY 7|2 ?nmmm, 5 G = :
200] 2ol ol9B HIZIOR A W AKILIOR! 2 Ofaioln BE 4 S| HTE HNS Has)
ol chet =2 7|&22 ERstl UASLICL 0IE & 510 XM= (sediment) X2/H| 22 S0{Z &atotL|2}
sif mfAOb= SXMHQI JlE2 Murmys X2z IMel 82 3st AR MIZLIC
= o =
X[2! GloEn—Patro™& 72t silen, 2 XMZ oxt MEIREI! 20| SUELY unite ZEl(iter) —

2 20101 CEtRIT HEHAIKQIGE) & ESsl0] _ o -
M8 S Sraneen & =5 £ S5t 50um 0[510] SHYMES XtLIM(UV light) |
2] = _ ¥
cem e o= AFELICE . [ -
= =
— ™M 20| 2 |gtAlo nini®s|
GloEn—Patrol™2 100% Ea_l = x;lalo —n_l O:I_J-I'J-l'xo I‘"%Q—l 3_|Hé,|?_| J—élE_IDoh_u_ w IampE H-H—f*lol' Xl‘i‘" FROM SEA CHEST » » FROM SEA CHEST
3 XM AT IS HB50] BAIHR! 4 X2 & e o i - -
- ] E57I142 P45 BES HE5IH, D20 M & o
OONLIeH BT MEOIL R A BESBI o o o
o Al S oxfXRl BHQ0| T waElx ol o anLssi .
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GloEn-Patrol™
Simple, Safe and Smart

PRODUCT LINE UP

GloEn-Patrol™

INSTALLATION COMPARISON BETWEEN GI AND G il MODEL

GloEn-Patrol™ G |

GloEn-Patrol™ G 11

GloEn-Patrol™ GIII

Original Filter Unit

MEGA Filter Unit

MEGA Filter Unit

GI®En-Patrol" Gl

Improved
In space & Power Consumption

Treatment capacity
3,000m*/hr

High Efficiency _ 40% of power consumption is reduced.

GI®En-Patrol G i

Treatment capacity 3,000m*/hr

Component Original UV Unit Original UV Unit MEGA UV Unit
Treatment 50 ~ 750m/hr 800 ~ 3,000 /hr 800 ~ 3,000 /hr
Capacity ’ ’
L Less footprint & o
e STRGHINN oo e et s
in large capacity
IEC] i I 2
: o
|IECEX Type DNV Type CCS Type JG Type BV Type USCG AMS ABS Type
Approved Approved Approved Approved Approved Approved Approved
Jan. 2015 Sep. 2014 Mar. 2014 Mar. 2014 May 2013 Apr. 2013 Mar. 2013
o @ .-
«@8 2 . Mour @mu
LR Type RINA Type CR Type RMRS Type  Netherlands Flag EX-PROOQF Type G8 IMO G9 IMO
Approved Approved Approved Approved Approved DNV ATEX Approved Approved
Aug. 2012 Aug. 2012 Sep. 2011 Sep. 2011 Aug. 2010 Approved Mar. 2010 Mar. 2010
Jun. 2010

52

Power Consumption

Model  oruet son-patrore g | CIOE™Patro™ Gl b
Min. Max.

P1000 1,000m*/hr 120kW 56kW TTKW 36%
P1200 1,200m*/hr 160kW 65kW 90kW 44%
P1500 1,500m*/hr 174kW 80kW 110kW 3%
P2000 2,000m*/hr 240kW 113kW  155kW 35% Power Consumption
P2500 2,500m*/hr 320kwW 131kW  180kW 44% 400
P3000 3,000m*/hr 360kW 164kW  225kW 38% A)

Minimized Footprint _ 44.5% of installation area is reduced.

=’ “““@11*1":1“

| FTVEY R i nh_tl-..p_ﬁ

e rle o I#It
n"uﬂq_ =3

ggg: Lt d,

‘Iﬂllﬂ J'\.ﬂ

GloEn-Patrol™ G |
2.39m X 7.4m = 17.7m?

GloEn-Patrol™ Gl

2.19m X 1.9m +0.97(1.17+4.67) =

Minimized Footprint

> 44.5%

53



GloEn-Patrol™

Simple Configuration COMPONENT LINE-UP
Fi Iter U n it Model Treatment Capacity
PF 250 250m’/hr
Original Filter Unit PF 500 500m*/hr
PF 750 750m*/hr
PF 900 900m’/hr
PF 1200 1,200m’/hr
PF 1500 1,500m’/hr
MEGA Filter Unit
PF 2000 2,000m’/hr
PF 2500 2,500m’/hr
PF 3000 3,000m’/hr
Original Filter Unit MEGA Filter Unit

MEFES4T} IS 30| Fiter elementS SofoHH 1t 7IE @2(XIE ZElQ| B2 HZ 20| 77| mat
o= 50um O|MO| SHUHERES Z2FA T, 0] EE<Q| Jh7t B7I6HA| EL=, MX|zl= Z7io] &
PYollA SR OIS E h2ofl fiter Ot Hfo] 13 OfX[A| ELICE OIS sHZE5H | 5te C2 fiter— Type Single screen type Type Multi cage screen type
RIOIRI)7F &7 A ELICE dlement7} HEE MEGA FITERS 2 oS Capacity 250 ~ 750m /hr Capacity 900 ~ 3,000m /hr
oI5t Mx|Z7I2 J1= op|X|s mIE ’
Riio] 7] 458 gof HoiEsL 7] J8E AR ET%E)LE%-;OE 5‘:;' o%?).lij_gllég J::;};_ﬁ' Operating Pressure 5 bar (option 10 bar) Operating Pressure 5 bar (option 10 bar)
of| r2tA Back—flushingS SZGHAIS AAI7t 0] S = s .
QIALICH Back—flushing XS Tejo| Sxpof aggr  MECATeri= S00mS/hr 0l 3,000m3/hr of 8 Grade of filtration 50um Grade of filtration 50um
3 ) - ) OllA] T ZE2 X2|7} 7tsEiLch
2 0IXIX| 22, fiter= BAAIRL SYUsH| ZSE Filter Element Material ~ SUS 316L / Hastelloy Filter Element Material ~ SUS 316L / Hastelloy

Lic.
Differential Pressure
-dependent

Differential Pressure

Backflushing control -dependent

Backflushing control

54 55



GloEn-Patrol™

Simple Configuration COMPONENT LINE-UP

UV U n It Model Treatment Capacity

150m*/hr
PU 250 250m*/hr
Original UV Unit 350m*/hr
ol 500 500m*/hr
700 m’/hr
PU 1000 1,000m*/hr
MEGA UV Unit PU 1250 1,250m*/hr
PU 1500 1,500m*/hr
Original UV Unit MEGA UV Unit

Tefol xfelN 7Ha0| RIS MG WA Eol Ol SRl KoM Umo| M52 HsI0lF
ol Z2 M52 BES= E U2 598 AL Kol LCt 5 S0 MnES Agsiol o s £l o
M ol QuLict, H5 c%n@% HiES1710] oIS B2 BROl A

GloEn—Patrol™2| UVEHIZ= mLEA|OFIA H25H0

AAE|D MAE UV TS ARSELICE THpAore]  SF Bl 20| =510 JHES MEGA UV LAMPS| Capacity 150 ~ 700m*/hr Capacity 1,000 ~ 1,500m* /hr
7IS2{o2 NEE UVTE Z/UQ| AU S5iE  H2, 7IE BX KiokM AF R0 blslof 40% X2 . .
HO5m U&Lct MBADZ} O M2 | 37|25 O e S| Operating Pressure 7 bar Operating Pressure 7 bar
B o5t Al ®2|7} 7 7|0fl CHEAMO= KFAL A Automatic cleaning Automatic cleaning
soSagE Jyaimo| MAUS JHILEIH XI5 i”;‘q%}EA Oj | |+E|' Sl ol tis ol At | wiper wiper
Q510 AI=Q0|m 7|50| RHEHEIMOM, RlQMol TS T METTE . |
JlCL gl ETlCZ J|=oz art o Explosion Proof Type Explosion Proof Type
A= RN ENES 7IECR 3HA IR XI5 2H (option) (option)
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Worldwide Service Network

Simple Configuration Worldwide Service Network
Panels Effective Follow-up Service, Prompt Action for Spare Parts.

CONTROL PANEL UV POWER SUPPLY PANEL

Norway
EUROPE
Denmatk Estonia
Germany
Rotterdari thz‘:ﬁz Romania (EL catior
taly - Greece Turkey Russia Korea '3P3n Osaka - AMERICA
Cyprus China Busan
UAE [~ ®Shanghai
o ndia Hong Kong Taiwan
Viet
Nige".a Ma\ays‘\a Jetnany Panama: Venezuela
AFRICA Singapore - Indonesia Ecuador Brazil
South Africa
i
E‘: Argentina
PANASIA EUROPE CORPORATION PANASIA CHINA CORPORATION
_ o u.10 A Mo = o] o o| 7= Mr.James Han Mr.Luis Kim Mr.Joseph Ohg
AtERte] HOl ol SHE & CIXIUHMI system) UV Power Supply Panel = UV lamp2| Z=5 Office No. +31-10-79-53-005 Office No. +86-21-6235-1601-3 Office No. +1- 925-719-8833
— 24748 =010 Hlo|E 7|= 2 Rz xx"Bl-EFI uv |amp7|- s™o=z 7“5_}_' Ql europe@worldpanasia.com china@worldpanasia.com america@worldpanasia.com
= O >‘<
_ _xl 7+x|0|"_ 7|OE |=1|—-||:|'
~ % oloje EA(QE, 92 25 5)
orzt 7= ESHUV unit L & ’_% T Y= 2% M7 Mr.Justin Bae Mr.Allen Jeong Mr.YH Chang
- Ils R=si0] T A 22 TS 2 RlES oix Office No. +82-70-4875-7038  Office No. +81-6-4795-8748 Office No. +1-925-265-1003
0|'0:| |' | |o >‘< o= o . N . .
=a- o mar g com jap com yhchang@ccpanox.com
— Z{IEZ8 : Siemens PLC Al .
— BX| A32l
- A5 2r:0~5°C
— g gtolet
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PANASIA

HEAD OFFICE & FACTORY
MARKETING
SERVICE BWTS

TLGS

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: +82-70-4875-7039 | E-mail: marketing@worldpanasia.com

TEL: +82-70-4875-7147 | E-mail: bwts_service@worldpanasia.com
TEL: +82-70-4875-7145 | E-mail: tigs_service@worldpanasia.com




