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Development System “oegeeee BlueZone

MANAGEMENT SYSTEM

Total Ship & Marine Technology

[ Design & Engineering ]

BlueZone™ BWMS

[ Manufacturing & Installation ]
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Overview of SUNBO e DlueZone

MANAGEMENT SYSTEM

@ PLUSM 1. SUNBO — Manufacturing & Installation

PIONEER + LEADING + UNITY + SPIRIT

Sunbo Industries Co., Ltd, Sunbo Unitech Co.,
Ltd, Sunbo Hitech Co., Ltd

1) Foundation : 1986
2) President : G.S. Choi

3) Location: Busan in Korea

4) Yearly sale : 200 Million USD(2014)

5) Employee : 860 people

6) Customer : DSME, HHI, SHI

7) Products

e - Unit for Sewage Treatment, Purifier, M/E L.O, Cooling

- Supply Unit for Main Engine F.O, Generator Engine F.O, Boiler F.O, FW,
Central FW

- FGSS, PWTS, and Ballast water management system

i
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Overview of DSEC
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2. DSEC — Design & Engineering

QSEMHAEF) GENERAL DYNAMICS
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e DlueZone
4 i BALLAST WATER
MANAGEMENT SYSTEM

DSEC Co., Ltd.

1) Foundation : 2002. 04. 09

2) CEO: M.S. KIM

3) Location: Busan in Korea

4) Yearly Sale: 425 Million USD(2014)

5) Employee : 903 people

,R)rld class

Inspection Service
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Ozonation Technology

= OZONE

- Combined by Three(3) Atomic Oxygen

- Colorless & Specific Odor

- Unstable state : Release One(1) Atomic Oxygen

- Oxidizing Power : Ozone > Chlorine (25~1,000times)

= OZONE

- Reaction of Brion and O ion in the Sea Water

- Production of HOBr(Hypobromous Acid), OBr-(Hypobromite ion), BrO, (Bromate) r Ozone

Reaction

- Residual Disinfection Effect

= The Merit of OZONE Disinfection

- High potential disinfection in the Sea Water

Molecular
Atomic oxygen

oxygen

QOzone

- Eco-friendly : After reaction, Ozone reduces to Oxygen

- In-situ

J
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: Use only at Ballasting mode

: No need Other Oxidant Agent

Destroy Cell-Wall by Ozone molecular A

Sewwgeae. DBlueZone

BALLAST WATER
MANAGEMENT SYSTEM

NHBr «— s (Copr JNOM , Brominated

Organic comp.

{80,
0Br
BrO-
Oxidizing Species Oxidizing Potential
Fluorine 3.06
Hydroxyl-free radicals 2.80
Atomic oxygen 242
2.07
Lermanganate L67
I- Hyprobromous acid 1.59
Chlorine dioxide 1.50
Hypochlorous acid 1.49
Chlorine 1.36
Oxygen 1.23
Bromine 1.09
Hypochlorite 0.94




Composition of BlueZone BWMS Teigeeee DlueZone

MANAGEMENT SYSTEM

Main Components of BlueZone BWMS

= Ozone Generation System

AR OXYGEN OZONE |

» 03 Injection Chamber
= Air Compressor = 02 Generator * O3 Generator « Micro Bubble Nozzle
= Air Dryer & Filter = Air Filter = Chiller

= Mixing Chamber

= Destructor l « TRO Sensor

€
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Operation Mode of BlueZone BWMS et DlueZone

MANAGEMENT SYSTEM

O; Generation System

Ballast Tank

Sea Chest

Ballasting

Ballast
Pump

Overboard Deballasting

Neutralization



e DlueZone
4 i BALLAST WATER
MANAGEMENT SYSTEM

Critical Technology of BlueZone BWMS

Difference between General Bubble and

= Bubble Size : Over Imm

Ordinary = High buoyancy, Rise to the surface quickly
Bubble - Extinction at the water surface
= No qualitative & Energy change
= Bubble Size : under 50um
Micro = Low buoyancy, Rise to the surface slowly
Bubble —> Dissolve completely in the water & Long retention time

= Occur qualitative & various Energy

= BlueZone BWMS use Under 50um Micro Bubble
- Long Retention Time in the ballast water by Low buoyancy
: Improve Residual Time in the Ballast Tank -> Disinfection to Microorganism

- Increase the dissolved effect & contact area by the Micro bubble : Improve disinfection effect

A ]
Burst at the surface

a5 . ._xié.
U Disappear 7|
Goes up !
rapidly = =1
Shrinking o
il
O o

J
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Ordinary bubble
(Macrobubble)

Microbubble

[Ozone Injection Video]




Safety Plan of BlueZone BWMS e DlueZone

MANAGEMENT SYSTEM

= Use Ozone only at Ballasting Mode : In-situ

- No need other oxidants and Storage tank for Oxidants

= Leak Test to Ozone Injection Line

- No need other oxidants and Storage tank for Oxidants

= Butt Welding for Ozone pipe connection

- Optional : Shield system with Catalyst(MnO,+CuO) to Welding point & Vent on the Ballast Tank

* 0, & O, Detector to be installed around O; Generator and O; Injection Chamber

Exposure Limit of Ozone : WHO (World Health Organization)

* PEL (Permissible Exposure Limit) : 0.1ppm TWA (Time Weighted Average) of 8 hours

* STEL (Short Term Exposure Limit) : 0.3ppm

Safety for CREW

* 0.1ppm of leakage Ozone : Alarm system is Activated (& Under 19% or Excess 23% of Oxygen)

* 0.3ppm of leakage Ozone : System should be Shut down (& Under 17% or Excess 25% of Oxygen)

= Granted IMO Final Approval to the Risk Assessment of Ozone m v ”

- Plan Risk Assessment & HAZOP(Hazard and Operability) study with CLASS °”‘”" corean recisTe et

LIFE MATTERS

p M S mmumlmm
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Advantage of BlueZone BWMS e DlueZone

MANAGEMENT SYSTEM

SIMPLE!

* ONE SPOOL INSTALLATION

* AUTOMATIC MONITORING
¢ COMPACT COMPONENT

‘T
&



Advantage — SIMPLE! e DlueZone

MANAGEMENT SYSTEM

= ONE SPOOL (Ozone Injection Chamber) Installation

= Main Components : Modules System (CONTAINER) or Discontinuous Arrangement

Driving
water

—
— e,

Ozone

Total B/P : 1000 /hr(500™ /hr X 2set)

ﬂ:er

» To Ballast tank
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Advantage — SIMPLE! T DlueZone

MANAGEMENT SYSTEM

= Automatic Monitoring = Compact Components

AIR COMPRESSOR| [ AIR RESERVOIR | | 02 GENERATOR | [02 RESERVOIR| [ 03 GENERATOR | | DESTRUCTOR | | NEUTRALIZER

8|00

Ll

I

Real Time
Communication

Cable Wiring

[ Total Service Global Network ]

- BWMS monitoring by communication

- Supply material & Troubleshooting by A/S Network

€

TCP/IP & RS 485 PMS
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Advantage — RELIABLE! T DlueZone

MANAGEMENT SYSTEM

RELIABLE!

* USING OZONE TECHNOLOGY
* NO CORROSION
* OPTIMAL ENGINEERING & INSTALLATION

‘T
&



Advantage — RELIABLE! e DlueZone

MANAGEMENT SYSTEM

= Proven Technology in the Water Treatment for 100years

Waste Water Treatment

€
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Advantage — RELIABLE!

= NO Corrosion of Ballast Tank & Ballast Pipe Line
- IMO 63" IPPIC (International Paint and Printing Ink Council)
- Journal of the JIMME Vol.45 No.4 (2010)

el N

BlueZone

BALLAST WATER
MANAGEMENT SYSTEM

- Chamber test for Six month by IMO PSPC (Performance Standard for Protective Coatings) Rule

1,7 o - -

TS S ST SR )
TECHNIC -
Compatitaiity betmeen ballsst mater management systema and bafast tans costings NICA] = N
S R 55 N TN N B 5% -REPORT

Corrosio, of
' | ) n Testing ‘
) ko LV BlueZone™ gy Ms

o
NV UImAy

|

TRO(AS, Active Substance) Concentration

- Electrolysis : 9 ~ 13ppm

- Chemical Injection : 10 ~ 15ppm

- BlueZone(Ozonation) : 2.3ppm \\H/
PMS
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Advantage — RELIABLE! e DlueZone

MANAGEMENT SYSTEM

= Optimal Engineering & Installation

Pre-fabrication(SUNBO)
* Pipings

Engineering(DSEC)

* Onboard inspection
* Support

)
';J'aﬁ

* 3D Laser scan

* Modeling Installation(SUNBO)

* Site engineering

¢ Actual material estimation

* Design approval by Class * Installation

* Setup installation process .
Inquiry (Voyage & Drydocking)

A “Less than one week”

v
Quotation

&

Contract Procurement Commissioning
* Material purchasing * Commissioning & Trial
* Delivery plan * Training \]L
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Advantage — LOW COST! e DlueZone

MANAGEMENT SYSTEM

LOW COST!

NO FILTER
EASY INSTALLATION
COST DOWN

\!



Advantage — LOW COST! e DlueZone

MANAGEMENT SYSTEM

= NO Filter — Cost Reduction to Installation & Maintenance

- Ozone : Removal Zooplankton by Strong Oxidants

(Cap.1000m3/hr)

Filter Size Filter Installation in the Pump Room or Engine Room \]L
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Advantage — LOW COST!

= Easy Installation — Cost down of Installation Fee

BL

Driving

water Ozone
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e,

[l
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BlueZone BWMS ]

e DlueZone
' Jarv BALLAST WATER
MANAGEMENT SYSTEM

Ship Type : Tanker

Total B/P : 1000 M /hr(500 M /hr X 2set)

7

7

*
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Other BWMS \

Electrolysis
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Advantage — LOW COST!

e DlueZone
‘ Zar> BALLAST WATER
MANAGEMENT SYSTEM

= Cost Down — Components, Operating & Maintenance

50% Unit x 1set x PORT & STBD
(Capacity : 2000 m'/hr.total)

BlueZone BWMS Ozone Generator

DD

For Reference : 4,000
(B/P Cap. 2,000m’/hr x

m/hr
2set)

03 Chamber

Ballast tank

PORT SIDE ]

i

a
a
¥
¥
¥
¥

H(HH—'
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Ballast Pump Ballast Pump 03 Cham

ber
Ballast tank

STBD SIDE \

v

Sea Chest

A

Operation Tip of BlueZone BWMS

Other BWMSytems

* BlueZone BWMS : 50% Selective Operation is available
- Very low Equipment Cost
- Very low Power Consumption

- Very low Footprint

i
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Sea Chest «weeeeeeene »" B......... » ﬁ Ultraviol E

100% Unit x 1set x PORT & STBD
(Capacity : 2000 m'/hr.each line)

Ballast tank
(PORT/STBD)

Ballast tank
(PORT/STBD)




Comparison of Each Type e DlueZone

MANAGEMENT SYSTEM

Filter +
Electrolysis

Description Ozonation Filter + UV Electrolysis

% 0, System n —» »
> : : o gy
») P E p S v
Feature Driving Pump _;L_ - ¥ R s :E:}mp—-. - | Electrolysis
6__ - ilter I_L Electrolysis _(})—Ier ——t—
AT Micro O, Bubble ,,,,:M, ;o webw :
Operatin . i Ballasting + .
p_ . .g Ballasting g . g Ballasting Ballasting
availability : Discharging
T B
Yes No Yes Yes
system

Foot print ',
(Main pipe line)

Energy consumption
(Ballasting +
De-ballasting)

Pressure loss
(bar)

Installation

Technologies — ups & downs Technologies — ups & downs Technologies — ups & downs Technologies — ups & downs
Ozonation uv Electrolysis Filters
Ups Downs Ups Downs Ups Downs Ups Downs
« Efficient = Corrosion « Efficient « High sediments * Onboard « Salinity + Self cleaning « Efficiency in high
+ Independent of - Safety « Easy installation waters disinfection « Power « Easy installation sediments waters
salinity + Minimal safety « Power + Efficient consumption + Easy maintenance - Flow rate
+ 1-way treatment issues consumption + 1-way treatment | Hydrogen reduction
2 'sl:fienri’gndent of . 316/316L chamber G + 316/316L candles

=)
=
[ ]
[ ]

\H) * 2-ways treatment * Pressure drop
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BlueZone A/S Network by SUNBO

BALLAST WATER

W BlueZone

MANAGEMENT SYSTEM

-

-

Denmark

%.

Netherlands.

Singapore

> Middle Eask

Russia

> America
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BlueZone A/S Network by DSEC e DlueZone

MANAGEMENT SYSTEM

IVEZDA-DSME
Viadivostok, Russia

I mangalia,
" Romanis

NASSCO

P

I,-" SAN DIEGD, USA
-:.

SASEBD
Tokyo, Japan

" asec
S —
* 3
. ey . BUSAN, KOREA
FAEMAL |
Porto Amboim, .
Angola h,
- MISC 4 \"' DSME
Kuala Lurmpur, \‘n Geoje, Korea
Malaysia ‘\
BACHDANG
MIRTHE Vietnam
Pasir Gudang, j0Mhor,

i \I

Malaysia
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BlueZone A/S Network by Xylem Teigeeee DlueZone

MANAGEMENT SYSTEM

Unmatched Global Presence in Our Industry
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12,500 employees --- 360 global locations --- doing business in 150+ countries

g Xylem: A Company Overview 2/8/2013 )(Ylem

Let’s Solve Water

L
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Certification of BlueZone BWMS
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MARINE ENVIRONMENT PROTECTION

COMMITTEE MEPC 652
650 sesson o Aped 2013
Agenda tem 2 Orignat. ENGLISH

HARMFUL AQUATIC ORGANISMS IN BALLAST WATER
Appiication for Basec Approval of the BiueZone ™ Ballast Water Mansgement System

Submitted by the Republuc of Korea
SUMMARY

Exocutve summary  This document Contses Be 1O
related 1o the appication for Basic Approvel of the BlueZone ™
Baflast Water System In sccondance wih e
thn‘dmm yrtema
at make Actve Substances (G9) adopted
ml{wish

Stratepc drecton 71

R 712

Prarred output 7128

Action 10 be taken Pacagragh 6

Related documents.  BWWCONFI6. MEPC S324/A04 1. MEPC 57121, MEPC S8/24
MEPC 552/13, MEPC 61215, BWM 2Crc. 1 3Rev. 1 and
BWM 2/Crc 36

Introduction

1 Regulation D-3.2 of the inematonal Comvention for the Control and Managemnt of

Orpanzation based on & Procedure developed by e Organaton

2 he “Procedure for approval of balast water management Systems that make use of
s.mm.cﬂr 2d0pted by resckution MEPC 16%(57). defines the prncpal aspects
nuwnmc_«ud‘l’cslvv anvex 1, parsgragh 42.1) and some
Basc principles for sk evakustion (MEPC 57121, annex 1, paragraph 5.3) According o
medquQ:MWMw—.Nmumnv-
apoacanon

FMEPCES x d0c

INE ENVIRONMENT PROTECTION MEPC 67211
COMMITTEE 26 March 2014
&7t messon Oniginat ENGUSH
Agenas tem 2

HARMFUL SQUATIC ORGANISMS IN BALLAST WATER
Appication for Fina! Approvat of the BiueZons™ Ballast Water Management System
Submuitted by the Republic of Kores

Manacerert
o -fw

| Phanmect cetput 7124
§Acson fo bo tokma:  Parageagh 17

Reloted documents  BIVMCONFII5, MEPC SIAASE 1. MERC 57721, MEPC SB/s,
MEPC 592113, MEPC 61215, OWM2Cnc 1MRov.1  and
WM Care 37 H

1 Wow:dﬁem&wuhcmwwd
Shoe’ Balist Waier and Sadmerts, 2004, upuistes Pt boest weter managomert
Sysioms whwch make sve of Acve Substences to comply wih the Conventon shal be
B90r0ved by e Organaation, basad on 2 procedum Gavekped by Do

2 Tho Froosctns Ko approve of balast water maneqeaent Systems thaf mrbe 1o of
Ackin Subsiencas (59). 36ocAed by reschon MEPC 129(57) Gefes e princos aspects
o be cocumented by Guta o lealing (Procedwe (GS) pasagraph 4.2.1) and some s

DU0eS T S0 T MNIWER G SRR 611 o T Commime
2 M 4 72 ooy T St e D0eS W D Camaimed o Tie re serbing
BOps0n w De s o Emger T

WA

S BlueZ
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BALLAST WATER
MANAGEMENT SYSTEM

R

HuEYS Y YaseM
TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGEMENT SYSTEM

BME IWAAIIP(W0) B T SN E
| AANNLEE SUBIC. ce

IMO BASIC APPROVAL
(2013. 05)

Thank You for Your Attentio

IMO FINAL APPROVAL
(2014. 10)

TYPE APPROVAL
(2015. 09)
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