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BN INTRODUCTION

0 OXYGEN
GENERATOR

Based on standard,
off-the shelf technology

Takes ambient air, strips off the nitro-

NK-03 BlueBallast system | 04.05 I

0 OZONE
GENERATOR

Based on standard,

off-the shelf technology

Produce ozone from oxygen passing
through high frequency electric field

FUNCTION & DESCRIPTION OF R
NK-03 BLUEBALLAST SYSTEM

OXYGEN GENERATOR
IN THE NK-03 BLUEBALLAST SYSTEM a ship-board Ozone gen- .
erator takes ambient air and strips away the nitrogen,concentrating the R
oxygen content - which is then passed through a high voltage or high fre- [ S .
quency electrical field to produce ozone. The ozone is then injected into AIRRECEIVERTANK OZONE GENERATOR WATERCHE

the incoming ballast water to oxidize and neutralize any harmful aquatic
species. A percentage of the aquatic species, especially any bacteria and COMPRESSOR ‘OXYGEN RECEIVERTANK
viruses in the ballast water, are killed by direct contact with the ozone.
The remainder are killed or neutralized when the ozone reacts with other
chemicals that occur naturally in seawater, to form hypobromous acid, a

highly effective disinfectant in its own right.

SIDE STREAM
S 0 0ZONE 0 CONTROL
NK-03 BLUEBALLAST SYSTEM INJECTOR &MONITOR
R6.2.1(2013.03)
Model Number NK-03 15 30 50 75 100 150 200 250 300 400 Purpose-built, Patented side- Based on standard, off-the
Ballast Pump Capac-ity m:/h 150 300 500 750 | 1,000 | 1,500 | 2,000 @ 2500 | 3,000 | 4,000 5 stream injector shelf technology
Total Ballast Capacity m/h | 300 | 600 | 1,000 | 1,500 | 2,000 | 3,000 | 4,000 | 5000 | 6000 | 8000 e Diverts incomming ballast to sidestream Variety of sensors, meters, switched and alarms
TOtal.FOOtp”nt m 5.8 8.6 10.3 13.0 17.0 20.7 23.8 275 29.2 43.3 }h and in'ects ozone before ballast re-enters Connected to Central Control Software integrated
Total Weight kg 2,477 | 3,862 | 5250 | 7,571 9561 | 12,400 | 15969 | 20,110 | 21,752 | 27,943 p . é last st £ hiah Kill rat to ship’s overall ballast management system. Al-
TotalPower Consumption | kW | 432 | 714 | 1073 | 1378 | 2218 | 2712 | 3986 | 4529 | 5585 | 7254 tmh?;z soazmsalrzzz;' er;?‘;rzine'gain:in;fez lows all aspects of the system to be monitored and
Total Cooling Water mh | 23 5.5 94 144 | 242 | 301 | 423 | 459 | 528 | 744 2rel . controlled. Kept electronically all datas on system

potential for corrosion. operation and performance. Includes automat-

NEUTRALIZER When de-ballasting is carried out 48 hours later after ballasting, ic safety and cut-off switches.

Neutralizer shall not be operated. If the level of TRO is exceed 0.1ppm, it shall be used.




APPLICABLE FOR GRAVITY
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BN SOLUTION & EXPERIENCE

PC _submerged Ballast Pump

Class DNV
Equip.Install Engine Room
Pump Capa. 750m°/hx2

Ozone Generator Ejector and Jet Nozzle

18K COT

Class LR
Equip.Install BWT Room
Pump Capa. 2,000m*/hx2

NK-03 BlueBallast system | 08.09 s

SOLUTION & EXPERIENCE

LNG CARRIER

Class LR
Equip.Install Engine Room
Pump Capa. 3,000m*/hx2

Neutralizer Tank

Ozone Generator

: Main Ballast
Pump

Engine Ejector

ump

Room Injection Diffuser Main Baﬁést Pump
"Re-Circulation Injectioﬁ Diffuser L
Ozone Generator Ejector and Jet Nozzle
—
Class NK
Equip.Install BWT Room
.~ Ozone Generator Pump Ca pa. 3,500m3/h x2

Deck House Deck House

Engine
Room
Room

Neutralizer Tank - Ejector

Neutralizer Tank

Main Ballast Pump -

| Air Compressor Oxygen Generator
Injection Diffuser ... <P -

Mair; Ballast Pump

Injection Diffuser Re-Circulation

“ Re-Circulation
Pump

Rt
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EXCELLENT ECONOMIC
SOLUTION FOR RETROFIT

v “:‘A—“%;;‘ﬁ T
i

Accommodation(E/R Casing)
115K COT 1,500m® x 2set

TOTAL SOLUTION

Project consulting, Budgeting, Engineering, Manufacturlng, 3 e : i :
Retrofit installation, Commissioning - — . A Containerized BWT Room(Upper Deck] Engine Room Steering Gear Room
W & 28 47K PC 750m?x 2set 35K BC 1,000m?x 2set AN IR

NK’s capacity of undertaking the-EPG-Retrofit'Service with the most
economiccostand minimal time wherever the space are available saving
modification of existing arrangemant.

BASED ON OUR TRIAL DESIGN ON

EXISTING VESSELS You can choose area or location for installation at available No necessary for replacement of original equipment
; : S i : 2 space on-board. More than 120 New buildings are prepared (Extramely easy to integrate NK-03 into existing ballasting
NK cooperative R&D project with Repairing shipyards. o~ Swcer - o S S s e for the coming retrofit with NK-03 Blueballast. system)

Investigation‘of potential problem areas to-ensure smooth-implemens,
tation of BWM convention thorough-examination-ef potential design re-

lated problems " - ' . . ' -. » S vy _ 45 E(HotT“J 03 M/HOtTIp 04

Applicable for gravity operation No necessary for hull modification(Deck & Wall)

PROCESS

C_ iweeks  JEI  6Weeks ] R 2 ecks  BECONNNNNNNN ek )

Engineering of BWMS Design BWMS Installation On-board & Performance Test
O O O Cable and

Piping Work

O Performance Test

Make Approval
Drawings

Supporter & Seat
Preparation

O Pre-reserch O Cost Estimation

Decide
Modification Spec.

Make Working

Drawings O Completion of Installation

O

Order Other Equipment NK-03 Equipment

O Onboard Surbey Order BWMS |
(Pipes, Valves, etc.) Installation

Equipment




+Reduce installation of pipe/cable
«Simple installaion

«Reduce installaion time

+Remove cooling line (Air compressor)

*Reduce DWG «Reduce spare part

»Reduce operating cost

Reduce
Power

Reduce
Foot Print Consumption

eMinimiaztion installation space - Available existing vessels
*Supply module. +Reduce main power cable cost

DESCRIPTION FOR

NK-03 BlueBallast system | 12.13 s

COMPACT MODEL OF NK-03 SYSTEM

Air Receiver Tank /

Oxygen Receiver Tank

Oxygen Generator

> >
Change to Compact Type

Oxygen Supply Unit

(Integrated Air Compressor)

SPECIFICATION OF COMPACT MODEL OF NK-03 SYSTEM

Ballast Pump
Total Capacity

300md/hr
(150m%/hr x 2set)
NK Type : 015 Model

600m?/hr
(300m%/hr x 2set)
NK Type : 030 Model

1,000m3/hr
(500md/hr x 2set)
NK Type : 050 Model

Division

Power(kW)
Foot Print(m?)
Weight(kg)

Power(kW)
Foot Print(m?)
Weight(kg)

Power(kW)
Foot Print(m?)
Weight(kg)

Remark

- 19.9% Down
- 23.4% Down
-19.9% Down

- 17.4% Down
- 19.0% Down
- 28.6% Down

- 14.3% Down
- 11.2% Down
-22.3% Down

Type Approval

Test Cortificale for Type Approval




NK-03 BlueBallast system | 14.15 [

I
BY COMMON SOURCE
— E— — ‘ Purging
T A N,
\ — Padding
Nitrogen | Booster Nit
A - itrogen
Mode 4 Saager, ‘
| N
/ |
A o ay/
Compressor Air Receiver Tank Oxygen Generator Oxygen/Nitrogen Ozone Generator Water Chiller
Receiver Tank
Act Fit
Act Fit
Sea Sea Sea Sea
Chest Tank Chest Tank
Ballast Line(PORT) Ballast Line(STBD)
I

+ Economic Cost : Apply the air compressor of NK-03 BlueBallast system

« Fully automated unattended operation of BWT system & nitrogen
generating system by the control panel

+ On-site nitrogen generator

- Saving Maintenance : CMS (Carbon Molecular Sieve) can be
semi-permanently used.

Nitrogen Gas Purity

97% 99% 99.999%
Capacity of N2(Min~Max] Nmd/hr | 4.5~2296 3.2~1637 0.5~227

(Air-demand) m¥min | 0.16~80 0.13~65 0.07~36




G9

IMO Approval

LR

Design Assessment
Approval

Tiovds DNV
l{'é%}g%r Type Approval

JG

Type Approval

NK Iilﬁ!

Approval i\ A

ClassNK

P § Design Assesment

%%sm'“g,g Approval
Flag State Approval ‘A >

RINA

Type Approval

BUREAU
VERITAS

USCG
BV AMS

Type Approval



Russia

U.K

/ Italy
Greece.
Turkey
@ U.AE

China

Japan
Korea

Taiwan

Singapore

GLOBAL NETWORK

NKPROVIDES service facilities covering the words major cities and ports
through network of international distributors and servicing

Service Network has been organized to afford emergency as well as

regularity scheduled service.

New York

Texas

EUROPE

¢ TURKEY
Tolga Guneri
tolga@nk-guneri.com

¢ GREECE
OCEANKING Technical & Trading S.A
info@oceanking.grr

¢ RUSSIA
BaltComplect Ltd.
log@baltcomplect.ru

MIDDLE EAST

« UAE
Solas Marine Services Group
gnanesh@solasmarine.com

ASIA

KOREA

GESKO Marine Safety
chjung@nkcng.com

SINGAPORE

Maretek Singapore Pte Ltd
enquiry@maretek.com.sg

Global Marine Safety (Singapore) Pte Ltd
gms@gms.com.sg

CHINA
NKSH
dhchoi@nkcf.com

MALAYSIA
Global Marine Safety & Service
pang.bs@gmail.com

o JAPAN
NK Japan
hhlim@nkcf.com

o TAIWAN
Ming Tzong Harng Trading Co., Ltd
mth@ms21.hinet.net

UZBEKISTAN
ENK Republic of Uzbekistan
nam@enkcf.com & mhb.jang@gamil.com

OCEANIA

e AUSTRALIA
Trinkorpty Ltd
trinkor@trinkor.com

NORTH AMERICA

e USA
Global Marine Safety Service
Shan@gmshouston.com



