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KT MARINE, is a Maritime Company that provides valuable
service, with a high emphasis on Safe Shipboard Operations
and Protection of the Marine Environment.
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Gompany Introduction
KT MARINE CO.,LTD. Capt. Bag, Og Yeol +82-51-441-0692~3
Add Rm. 1808, 60 Centumbuk-daero, Haeundae-gu, Busan, Korea (Jaesong-dong, Centum IS Tower) +82-51-441-0695
.
History
2001.05  Established in Jungang-Dong Busan 2011.03  Certification of INNO-BIZ, Venture company
2008.08  Moved the main office to Jeasong-Dong 05 Presentation of the 17th Annual Conference of the Sea
2009.06  1SO 9001 & 14001 Approved 06 Lab - Scale install and testing for Basic Approval to IMO
06  Selected as a Busan Leading Company 06 Made and tested Lab-Scale BWMS for IMO Basic Approval
2010.08  selected BWMS as a new project 08 Established Land based-equipment for Final Approval to IMO

(in Korea Maritime and Ocean University)
2014.10  Granted to Final Approval from IMO
2016.03  Granted to Type Approval from Goverment
11 BWMS granted to Approval from USCG-AMS

Business Area

BALLAST WATER

MANAGEMENT SYSTEM SHIP MANAGEMENT MARINE SUPPLY SHIP INSPECTION
(BWMS)
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Technology for Ballast Water Management System
It is the most efficient and most effective method of electrolysis among multiple methods of handling the vessel balance.
.

What is Ballast Water?

Ballast Water means water with its suspended matter taken on board a ship to control trim, list, draught, stability or stresses of the ship.
(From BWM Convention, 2004)
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It is the most efficient and most effective method of electrolysis among multiple methods of handling the vessel balance.
.
Overview of BWMS

There are electricity electrolysis, ultraviolet ray projection (UV), ozone injection, chemical dosage, and various methods.

Electrolysis

« Disinfectant generated by direct electric current(DC) using anode and cathode electrode
 Microorganism removal directly by NaOCI, HOCI, OH-radical

Ultra Violet

» Damage and destruction of microorganism DNA in the UV-C(200~280nm, maximum efficiency is 254nm)

Ozone

» Microorganisms removal by oxidation directly as ozone produced by ozone generator

Chmical dosing
* Optimal dosing of disinfectant(H202, CI2)
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Comparison graph to BWMS technology

There are electricity electrolysis, ultraviolet ray projection (UV), ozone injection, chemical dosage, and various methods.

Power
Consumption

Footprint
Area

Cost preference

Electrolysis

Footprint
Area

> Efficiency

Cost

Area

preference

Ultra Violet

Footprint

preference

Ozone

Power
Consumption

Efficiency

preference

Chmical dosing

Power Consumption Middle Very High High Small
Footprint Area Middle Small Large Very Large
Cost Middle Very Expensive Middle Expensive
Efficiency Very Good Middle Good Very Good
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It is the most efficient and most effective method of electrolysis among multiple methods of handling the vessel balance.
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Principle Technology for BWMS

The ballast water is pumped into the plankill pipe™ unit of MARINOMATE™ BWMS from the sea chest using a ballast pump.

The plankill pipe™ unit shocks and damages to aquatic organisms by physical collision and turbulence. Damaged organisms are effectively
disinfected by the Total Residual Oxidants (TRO) generated from the electrolyzer unit and will not be able to regrowth by residual chlorine
in the ballast tank.

The electrochemical disinfection reactions are as below.

During electrolysis of sea water, chlorine (CI2) is produced at the anode.
2H20 — 02 + 4H+ + 4e-
2Cl- — CI2 + 2e-

At the cathode, hydrogen (H2) is generated.
2H20 + 2Nat + 2e- — 2NaOH + H2

The overall reaction of the electrolysis is as below.
2Na+ + 2Cl- + 2H20 — 2Na+ + 20H- + CI2 + H2

10
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Principle Technology for BWMS

Chlorine (CI2) reacts immediately with water to produce hypochlorous acid (HOCI) and hypochlorite (OCI-) which have oxidizing power
to microorganisms. Also, hypochlorous acid (HOCI) exists in a pH-dependent and dissociates slightly into hydrogen (H+) and
hypochlorite ion (OCI-). The term “free available chlorine” is used to refer to the sum of the concentrations of hypochlorous acid (HOCI)
and hypochlorite ion (OCI-)

Cl2 + NaOH — NaOCI + H+ + CI-
Cl2 + H20 — HOCI + H+ + CI-
HOCI <= OCI- + H+

150TON / Electrolyzer Unit

11
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It is the most efficient and most effective method of electrolysis among multiple methods of handling the vessel balance.
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Principle Technology for BWMS Plankill Pipe™ Unit + Electrolyzer Unit + Neutralizer Unit

Plankill pipe unit

- Installed directly in the main ballast pipe line

- No power supply, easy to install and maintenance

- Reduction of aquatic organism by physical effect as collision and turbulence

Oithona sp. Balanus larvae

Artemia salina Acartia omorii Disruption

12
Result of CFD (Computed Fluid Dynamic) Simulation
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Principle Technology for BWMS Plankill Pipe™ Unit + Electrolyzer Unit + Neutralizer Unit

Electrolyzer unit

- Installed directly on the Main ballast pipe line, High compatibility of installation by ballast pipe line arrangement
- Installed directly on the Module type. Easy installation & maintenance

- Achieve a stable treatment efficiency by powerful disinfection(NaOCI) & Maintain residual effect

Before Treatment After Treatment

Neutralizer unit

- Reduction of remaining TRO(as Cl2) to ballast tank

- Increasing of neutralization efficiency as turbulence effect using mixer
- Automatically operated by PLC

150TON / Electrolyzer 300TON / Electrolyzer 13
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MARINOMATE™ BWMS Process

OO0V POPOO

Conductivity Meter

Ballast Pump

Flow Meter

Plankill Pipe Unit

Rectifier

Electrolyzer

Neutralization Unit

Main Control Unit(MCU)
Computer Control Unit(CCU)
Power Distribution Unit(PDU)
TRO Panel

14
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It is the most efficient and most effective method of electrolysis among multiple methods of handling the vessel balance.
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Key Equipment

Electrolyzer Rectifier

- Disinfect aquatic organisms in the ballast water - Input AC 440V

- Including rectifier & electrode by special coating - Max Output DC10V, 2000A

Plankill pipe Unit Neutralization Unit

- Reduction of aquatic organisms by physical effect as - Reduction of residual TRO in the ballast tank
collision and turbulence during deballsting

- No power supply, easy to install and maintain

15
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It is the most efficient and most effective method of electrolysis among multiple methods of handling the vessel balance.
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Key Equipment

MCU
- Main Control Unit
- Control and monitor the

operating status in real time

PDU

- Power Distribution Unit

- Supply power to MARINOMATE™ components

CCU
- Computer Control Unit

- Automatically monitor and control

the MARINOMATE™ in cargo control room

- Touch screen type including HMI

TRO Panel
- Monitor TRO values during

ballasting & deballasting

16
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Status of Land Based-testing facilities

Land Based-testing facilities(For Final Approval of IMO & Type Approval of Government)
- in site of Korea Maritime University (at Yeongdo-gu, Busan , Korea) / Completed 10th December 2012

Capacity of Land Based-testing facilities
- SOURCE TANK 600 m*, Treated Tank 300 m*, Control Tank 300 m’
- Testing facilities can perform internal test with 150 ~500 m* per hour of capacity.
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WA e = SR It is the most efficient and most effective method of electrolysis among multiple methods of handling the vessel balance.

Typical Design Model

MARINOMATE-150 150 m*/hr 4kW 593 X 749 X (H)780

MARINOMATE-300 300" /hr 8kW 1,356 X 485 X (H)876
MARINOMATE-600 600 M’ /hr 16kW 1,755 X 580 X (H)580
MARINOMATE-900 900 m' /hr 24kW 2,056 X 580 X (H)580

18
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Preparation for the BWMS installation (Retrofit)

STEP

01

PREVIEW &
SHIP SURVEY

- Survey on the ship

- select a model of
the BWMS

- Check the installation
location, new pipelines,
power supply etc.

SELEGTION OF
BWMS MODEL

STEP

- Not only the 3D data
on the hull, but also
the surface and 2D
line data.

- Data can be used for
remodeling and
review.

04

DRAWING
NMODIFIGATION

STEP

INSTALLATION

- Pipeline, BWMS
installation, power supply,
commissioning, class
inspection,
final confirmation
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Operating

Screen of basic information for system

20
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Ballast Mode

T KTMARINE

KOREA TOP MARINE CO..LTD.

BWMS CCU Overview
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De-Ballast Mode

De-Ballast-Bypass mode

TN KTMARINE
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BWMS CCU Overview
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Alarms
- When an alarm occurs during operation be on display thiswarning as shown below.
- Alarm recording is possible to check on the alarm history screen.

TN KTMARINE

KOREA TOP MARINE CO..LTD.

0 2016/10/17 20:08:50
BWMS CCU Overview

_H:CU,Cont'r‘o‘ﬂ_ Ballast Mocle | Deballast Mode EtBaIIast,ﬂi

Alarm Occurred: 24 Auoioanisty IREENERER
B R 4 u
E M E E Ballast FlowSV. 10600 w*/h EVISY EVOSY

“SEA CHEST iy Lo |
EVOTY  EVOSY

"1
Alarm Occured! |

s e e i l2] ] A The most recent occurrence of the alarm information display
=.. 3 LCHII " B : Displays the current number of notifications of non-recoverable state
1 ' 88 C:Alarm history display switching button
D : Close button for warning windows
E : Alarm buzzer off button
F : Ballast flow abnormal alarm forced off button

SEACHEST

| Heat Exchanger CsnTp)
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p
MARINOMATE™
\.
Operating

Alarms History screen

- The alarm history screen show the list of alarm occurred

- The alarm pop-up screen is automatically closed when changing to Alarm history screen

- Alarm history is being backed up automatically every 30 seconds

- After 30 minutes of recovering the alarm generated, the alarm is automatically deleted from the list

A Alarm time

: Alarm information (alarm list 70 ; see 3.3 Alarm List)

: Check visually confirm an alarm: When selecting / checking the alarms
indicated separately

: Alarm recovery time

: Alarm list move button area

: Alarm verification and check Show Filter button area

- Alarm time, and display the contents of the most recent alarms are not
recovered

O

G M m O

24
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Operating

Logging Data screen

- In the above screen, the logging data can check the logged data at 30-second intervals.

- The logged data is being backed up automatically every 30 seconds.

20161017_Datalog.CSV
20161018_Datalog.CSV
20161019 _Datalog.CSV
EL] 20161020_Datalog.CSV
EL] 20161021 _Datalog.CSV

25
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Logging Data Trend
- Interval 30 seconds trend : The display 200 of the logging data at 30-second intervals

ST KTMARINE 2016/10/14 17:05:41
KOREA TOP MARINE CO.,LTD.

Logging Data Trend #1 (30 secs)

Main Flow Meter FM01Z L
Circul. Flow meter FM02Z 0

Sea Vrater Salinity CM01Z 0

Plankill Diff.Press.DPO1S | (.0

Salinity 0.

Sea Water Temp. TTHMS 1} \'I} i

Reet. InW/.Temp. TT025

Rect. QutV/.Temp. TT03S L

BUHS Data ven
Overview Log o
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Maintenance

An inspection should be conducted on a regular basis in order to prevent potential accidents during

operating this system for the ballasting an de-ballasting process.

1 month Cleaning Chemical cleaning for 20 minutes
Electrolyzer
d years Renewing Change damaged electrode
3 months Renewing DPD solution
1 year Renewing Buffer solution
1 month Cleaning Inlet Strainer
TRO sensor
3 months Cleaning Clean Cuvette
3 months Resetting Check Flow rate of sample water
3 months Calibration Compare with portable chlorine analyzer
1 month Replenishing Fill up fresh water tank to normal level
Cooler
3 months Cleaning Clean cooler seawater side

27
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Maintenance

An inspection should be conducted on a regular basis in order to prevent potential accidents during
operating this system for the ballasting an de-ballasting process.

: , Drain water from electrolyzer and Check the lamp of
Level switch 1 month Testing -y
sensor inside(no water red lamp on)
Level transmitter 1 month Checking Compare with real level of neutralizer tank
Gas detector 6 months Calibration Supply H2 Gas(50ppm)(;/\£;ccr:o|? made by maker to Gas

28
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Troubleshooting

TRO ballasting TRO ballasting
Ballast TRO Reading Value Out of 8.2~10.0 ppm >10 mg/L 3times >10 mg/L 5times TRO 8.2~10 mg/L
<8.2 mg/L 3times <8.2 mg/L 5times
H2 gas H2 gas o
Room H2 Gas Over 25/50% LEL 5959 LEL 550% LEL Under 25% LEL
: H2 gas H2 gas Under 25% LEL
0
Line H2 Gas Over 25/50% LEL 5259, LEL >50% LEL
. _ Level
Neutralizing Tank Level Over Upper limit >90e 21~89cm
Neutralizing Tank Level Under Lower limit/ Level Level 91~89cm
Mimimum limit <20cm <10cm
Sea Water Temperature Under Lower Limit Temfforéture Over 4°C
Differential pressure Over Upper Limit/ Pressure Pressure
Maximum Limit >(.5bar >(.8bar Under 0.5bar

29
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Troubleshooting

Salinity Under Lower Limit(8PSU) <§|§gu Over 8PSU
. Flow Rate Flow Rate
* 0 ~ 0
Ballast Flow Over SV.*110% for 3/5min >110%, 3min S110%, 5min 91~109%
Ballast Flow Under Sv.*90% for 3/5min >';|8(\,’/V R3?rt1?n >F9|8(\,'/: R;:;?ﬂ
0, ’

30
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Certificate of patent
NO. 10-1398617

Certificate of patent
NO. 10-1296207
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Certificate of patent
NO. 10-1118055

Certificate of China patent

NO. ZL.201480015168.8
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Certificate of service mark registration

NO. 41-0392250

Certificate of service mark registration

NO. 41-0388308

34



MARINOMATE™

www.marinomate.com

03
Reference

Certificates and Patents

Certificate of service mark registration

NO. 41-0388245

Certificate of service mark registration
NO. 40-1226847
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ISO 9001

ISO 14001
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Certificate of INNO-BIZ

Certificate of Venture company
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MEPC 64/2/6
Page 2

2 agree that Basic Approval be granted to KTM-Ballast Water Management

System submitted by the Republic of Korea in document MEPC 63/2/8;

INTERNATIONAL E
MARITIME
ORGANIZATION

MARINE ENVIRONMENT PROTECTION MEPC 64/2/6
COMMITTEE 11 June 2012
G4th session Original: ENGLISH
Agenda item 2

HARMFUL AQUATIC ORGANISMS IN BALLAST WATER
Report of the twenty-first meeting of the GESAMP-Ballast Water Working Group

Note by the Secretariat

SUMMARY

Executive summary: This document contains the report of the twenty-first meeting of the
GESAMP-Ballast Water Working Group (GESAMP-BWWG) and
includes the evaluation of proposals submitted for approval by
Denmark, the Republic of Korea and the Netherlands. Following
the decision of MEPCS58, only the main body of the
GESAMP-BWWG report is translated in all the three working
languages with the annexes being submitted in English only.

Strategic direction: 71
High-level action: 712
Planned output: 7125
Action to be taken: Paragraph 3

Related document: GESAMP-BWWG 21/6 (attached)

Introduction

1 The twenty-first meeting of the GESAMP-Ballast Water Working Group
(GESAMP-BWWG) was held at IMO Headquarters from 16 to 20 April 2012 and its report is
attached to this document as GESAMP-BWWG 21/6.

2 The main purpose of this meeting was to review the proposals for approval of ballast
water management systems that make use of Active Substances to treat ballast water prior
to discharge into the marine environment. The findings of the Group are contained in
annexes 4 to 6 of the attached report.
Action requested of the Committee
3 The Committee is invited to:

A agree that Final Approval be granted to DESMI Ocean Guard Ballast Water
Management System submitted by Denmark in document MEPC 63/2/7;

IMEPC\84\2-6 doc

anted to Hamworthy Aquarius™-EC BWMS
document MEPC 63/2/9;

and Administrations to recognize the
of water quality for the test water selected
results of the test water assessment in the

Approval;

on to use unpolluted natural seawater as
seawater for BWMS testing;

mitting proposals for approval of Ballast
hat make use of Active Substances, to
additional data that could affect the
the submission may not be accepted, as
een included in the original submission to

evelopment of the database containing
iated with treated ballast water, developed
;and

Certificate of Basic ap

val (IMO)

Certificate of Final ap

val (IMO)
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Certificate of Conformity Test

Certificate of Type Approval by Government
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Certificate of Explosion Proof(IECEX)

|IECEx CML 17.0164X

Certificate of Explosion Proof(ATEX)

CML 17ATEX1303X

40
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