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|] Company Introduction BSKY

Wuxi Brightsky Electronic Co., Ltd.

- = 1995 Founded
Jiangsu Famous Trademark

Respect Contracts And Keep Promises

Undertake Key Projects Of Jiangsu Science

e | ' r ‘
I ' I l “l} | | || Undertake National Torch Plan Project
- '1 ‘ Undertake National 863 Projects
. b -t .
u‘ ‘1 : r‘

296 Employees with graduate workstation
National High-Tech Enterprises
Bank Credit AAA Rating




I] Company Introduction BSKY

B Main Product
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Automatic Fire Alarm System

Automatic Gas Extinguishing System
e I
yil | CEY Ballast Water Management System

» ol

Voyage Data Record (VDR)
Floor Space: 27000m?  Build Space: 52000m?
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Factory
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|] BSKY BWMS BSKY

BSKY™

Ballast Water Management System
Enhanced Physical Treatmemt (EPT) Technology with No Clogging Separation Unit

Brightsky (BSKY) is the only one in the world creating high efficient Hydrocyclone for BWMS
— No Maintenance

— No Replacement

— No Clogging

High reliability o
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H Win

National key new product certificate - e

N ...
High-tech product identification certificate O S it
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I] Unique Sell Point BSKY
B Enhanced Physical
Treatment
Ultrasonic Control Panel

Ultraviolet sterilization

B Solving the blockage
of traditional filters
Hydrocyclone Technology

;Jlﬂ-nb

Drain P k ;“f-J"R —) 3 Hydrocyclone
rain Pump ﬁ‘*‘t"ﬂ ‘

UV Module Plate




I] Characteristic-Hydrocyclone & Filter Comparison

BSKY

X HF

The biggest worry for ship owners--Filter clogging problem

o The size of sieva in the filter of all ballast water tfreatment device is 20-50 p m, less than the diameter of hair, therefore,

the clagging problem is a trouble to all users.

o Filamentous, flocculent or trichosporon kinds marine microbe easily cling to a gap between protective mesh and filter

screen, it causes terrible inconvenience during back flushing.

o Incase ship's draft line is deep, a lot of mud and sand will be sucked from sea ches, it would clog the filter.

o Thiskind of a minute and fine filter brings big resistance to water flow, and It requires very high pressure te discharge
water through the filter, which causes great pressure loss of ballast water pipe and great equipment pressure loss.

Stagrant waler in e bitnr maken marine
Ives grow Bnd sotese 10 the tner : back
funihng han ro offoct wiantsvor at o)

Frrrentous of Sirp eganems Rerd 1 De denned
DECOME T MmN SOgQng SDurca

Revolutionary breakthrough--Hydrocyclone
technology replaces traditional filters

No moving perts
No sarvioe broe limit
Coan be Med for no mora than 45 degroes 1o natall

Noiseless
High—and duplax stainiase stoal
Distrituted insiallation

No mesh
Mo mairlenarce part

Smplo cxponaior

—

4 Qean watar outior
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Characteristic-Hydrocyclone & Filter Comparison HX AT
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Filtration Effect
* =50 microbes and solid particles: 98%
» 20~50 microbes and solid particles: 95%

» Superstrong sediment filtration capacity

Comparison of water samples before and after

hydraulic spin separation

Bilge sediment
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I] Characteristic-Hydrocyclone & Filter Comparison HX AT

US Module

UV Module

High utilization of mounting space: tilted mounting, up to
45 degrees, side plate space between keels

Pressure loss: < 0.6 Bar

Maintenance-free: no backwash and other transmission

and power consumption mechanism




I] Characteristic-US Module

BSKY

X T

B US Module

Air layer

= Burst at the surface

Goes up rapidiy ﬁ

V0Oacuoles O

Disappear

Shrinking Self Contraction
High Pressur

Burst at the surface

-

US Efficiency :

The ultrasonic cavitation effect produces a high temperature of
1900-5200K and a high pressure of over 500atm. The temperature
change rate is as high as 109 K / s, accompanied by a strong
shock wave and a micro-jet with a speed of 110 m / s. This
extreme condition is conducive to the degradation of organic
pollutants in the water body.

Suitable for a wider range of UVT, UV sterilization is the best
companion

System cleaning function

Biological wall breaking efficiency

Targeted Special Design::

Parallel field theory is designed to maximize efficiency

Prolonging the Service Life of Duplex stainless Steel Module
Customized ultrasonic oscillators and generators for ship
applications

The life of cavitation is very short Time < 10-9ns, which is not

harmful to the environment and human body.



I] Characteristic-UV Module BS:’;Y;

B UV Module

« UV reactor-floating fixed value tracking technology, which does not affect the
intensity of UV and maximum utilization of energy efficiency with the change of
water flow rate and turbidity

* Medium-voltage UV lamp with simple structure, wide spectrum radiation range,
high intensity and most suitable ballast water treatment technology

« All lamp working status real-time monitoring, including: lamp number, UV dose,

lamp operating time, and UV output, maintenance, alarm and other functions

UV Sensor
Integrated and strictly calibrated
'

UV sensors can be continuously
controlled according to water
erosion

Wiper - Mechanical Cleaning Device
Wear-resistant and high temperature
resistant materials will not scratch quartz

UV Radiation Chamber bushings.

Dual-phase stainless steel material,
containing UV lamp, quartz casing, lamp
cleaning device, UV sensor, temperature
sensor.

UV Lamp Tube And Quartz Tube
UV lamp has high-quality quartz casing protection, will
a large amount of ultraviolet light to income



I] Characteristic-Control System Bs.f'sf.‘:

 Intelligent control, one click to start and stop
+ Intelligent switching of Ballast pump Servo tracking
* Real-time monitoring of UV lamp, UV lamp cleaning device

» Color LCD touch screen, rich operating interface, Chinese, English, Japanese and Korean

languages
SR
* Maintenance operation prompt in real time fl
) . |
» All information stored for 5 years &
PASuermt 2 e
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BSKY_CON_R Control Panel BSKY_CON Control Panel Control Rack



I] Characteristic-Control System
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1 Screen Filte d
o oc Ballasting - - —p - - Stripping Mode 1 - - —— - - Stripping Mode 2
(Stripping only) (Stripping only)
[0 Sea Chest Strainer 0 Ballast Pump O Flowmeter O Hydrocyclone Prefilter 0 US Prefilter
O UV Module O Y-Strainer(3mm) O Drain Pump O Sampling Port O Eductor

O Air Vent O Circular Screen Filter(6mm)



I] Update And Development

BSKY

X HF

B Advanced UV reactor design

By simulating each particle of the fluid in the cavity of
the UV reactor, a consistent dose of UV radiation was
obtained. The new generation UV reactor has been
improved by 1.45 times in ultraviolet energy utilization,
and it has been tested by USCG and IMO NEW G8

guidelines, and the results are very satisfactory.
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|_—.| Test Report On Update And Development
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I] Comparison Of Different Products And Technologies HX AT

Technologies

Filter+Electrolysis

Filter+Electrocatalysis

Advantages

Low power consumption under high salinity conditions

Disadvantages

Not suit for fresh water, and power consumption increases
sharply under the condition of low salinity.

Need to add chemical neutralizer to ballast tank;

The byproducts bring hidden trouble to the pipeline and hull;
Dangerous gas escape may cause explosion;

High maintenance cost: filter element replacement of TRO
reagent, electrode replacement (for electrolysis)

Filter+Deoxidation
(Inert Gas)

Low power consumption
Suitable for any salinity condition

Using ultrafiltration or membrane filtration technology, it is easy
to plug;

The ballast tank needs to maintain a certain pressure so that the
inert gas is saturated and dissolved into the water, so that the
hull bears more stress than under normal conditions.

Since the pressure in ballast tank will cause the original level
sensor to fail, it needs to be adjusted again and will fail again
with the change of the holding pressure.

Need to introduce the Sui gas pipe into the power chamber
alone, the construction is complicated and the volume is very
large.

Filter+Chemical Method

Simple equipment with lower price
Low power consumption
Suitable for any salinity condition

Need to carry chemicals and have a special storage room;

The pump precision of neutralizer is very high, and the treatment
of residue is troublesome.

TRO reagent is expensive;

Filter+Ultraviolet

Physical treatment, no secondary pollution, no need to
add any neutralizer, suitable for any salinity conditions

Compared with electrolysis and chemistry, the power
consumption is high.
UV lambp tube is consumable. about 3-5 vears replacement
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Ship Owner
Ship Type
Pump Capacity

Model

Installation Location

Shipyard

Class

China

Bulk Carrier
1000m3/hx 2

BSKY1000x2 set
Skid Type

Engine Room

China
DNV

Malaysia
7K PC

200m3/hx 2
100m3/hx2

BSKY400EX x 1
BSKY100 x 1

Pump Room
Engine Room

China

ABS

Singapore
LPG Carrier
300m3/hx 2

BSKY300 x 1 set
Skid Type

Engine Room

Japan
BV




I] Case Study
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Ship Owner
Ship Type
Pump Capacity
Model

Installation Location

Shipyard

Class

Korea
Container
300m3/hx?2

BSKY300 x 1 set
Skid Type

Engine Room

Korea

Japan
Cement Carrier

200m3/hx 2

BSKY 400 x 1
Skid Type

Engine Room

Singapore
LPG Carrier
300m3/hx 2

BSKY300 x 1 set
Skid Type

Engine Room

Japan




Ij Case Study

ALEC TR

BSK
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Ship Owner
Ship Type
Pump Capacity
Model

Installation Location
Shipyard

Class

Germany

Container
500m3/hx?2

BSKY500 x 1 set
Skid Type

Engine Room
China
GL

Germany

Bulk Carrier
700m3/hx?2

BSKY 700 x 2
BSkid Type

Engine Room
China
LR

Greece

LEG Carrier
150m3/hx 2

BSKY250 x 1 set
Skid Type

Engine Room

Korea
DNV
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Ship Owner MOL(Japan)

Ship Type VLGC

Pump Capa. 750m3/ h x 2

Model BSKY1500Ex x 1 set

Installation Location Engine Room

Ship Owner Carl Buettner (Germany)

Ship Type Chemical Tanker

Pump Capa. 450m3/hx 2

Model BSKY500EXx x 1 set
Before After Installation Location On Deck
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Ship Owner DCKK(Japan)

Ship Type 95K Bulk Carrier

Pump Capa. 2000m3/h x 2 (Framo)

Model BSKY2000 x 2 set

Installation Location Engine Room

Ship Owner CP Offen(Germany)

Ship Type 4100TEU Container

Pump Capa. 500m3/ h x 2(Framo)

Model BSKY500 x 1 set(Skid)
Before Installation Location Engine Room
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I] Operation & Maintenance BSKY

1. BSKY™ BWMS Maintenance Cycle

UV Lamp & Quartz Sleeve
Replacement

UV Module Running 5000h Or 3 years

Periodic inspection and

US Module )
maintenance

Running 8000h Or 5 years

2. BSKY™ BWMS Maintenance Cost : 500[m3/hr]

UV Module UV Lamp & Quartz Sleeve 12 sets US$8,000/3Y
US Module US Generator 1sets US$3,000/5Y

% USD3,300/ Year
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I] Operation & Maintenance SKY

3. BWMS Operation Cost Comparison : 500[m3/hr]

BSKY Filter+UV Filter+Electrolyze

*Filter Element, Filter Mesh *Filter Element, Filter Mesh

*UV Lamp UV Lamp Electrode
*Quartz Sleeve :
*Quartz Sleeve *Neutralizer
*US Generator : :
*Cleaning System *TRO Test Kit
US$3,300/1Y 6,640+a USD/Y 26,720+a USD/Y

4. Operation Cost Calculation Basis
» Filter Element : 800~1,000%/Y (Screen Filter)
» Electrode : 20,000~30,000%/Y (Normal DSA electrode)
* Neutralize(Na2S203) : 1.5%/kg/1,000t, Dosage quantity 5.29~22kg/1,000t
* Residue oxide detection reagent : 5,000$/Y(450$/EA x 12EA)
+ Cleaning Liquid: 2,500%$/Y (2.5%/kg x 1,000kg/Y)
* UV Lamp : 470$/EA /| Quartz Sleeve: 200$/EA



Ij Global Service Network

BSKY
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BE=x 2XEBIR @BEA Hig HBFE
China Guangzhou Shunhai life saving appliances Co., Ltd. Mr.L.H.Chen 86 2062801063 shunhai@public.guangzhou.gd.cn
Nagasaki Marine Service Co., Ltd. Mr. Nishimura 81 95 814 1263 nishimura@nmsco.co.jp
Japan Kunimori Engineering Works Co., Ltd. Mr. Liu pingjian 81 3 3437 5022 liu@kunimori.co.jp
Unitra Maritime Co., Ltd Mr. Shu Tsuyoshi 81 3 35957671 shu@unitra.co.jp
: Bosung Engineering (Singapore) Ltd. Mr. Steve Ho 65 9666 3188 steve.ho@gcd.com.sg
SR Seadragon Technologies Pte Ltd Mr. Wilson Wang 65 63165830 sdtech@singnet.com.sg
India NCGB Marine Private Limited Mr. S. S. Bosse 91 22 6529 4618 ssbose@ncgb.co.in
OMAN Tile Marine Oman Mr. Michael Loh 968 2478 5818 omanops@tilemarine.com
Thailand Asian Marine Services P.C. Ltd. Mr. Jirapon 66 2 8152060 mkd@asimar.com
JS Maritime Mr. Colin SEO 66 2 320 7702~4 mail@jsmaritime.com
Greece Advanced Marine Solutions Mr. E. Zachariakis 30 210 96 27 185 Info@amarsoluitions.gr
Germany Bosung Engineering Hamburg Mr. James Jung 49 40 2385 7710 hamburg@bosung.com
Denmark DME Mr. Palle 4578 78 92 43 pdk@dmeas.com
Finland PACEL1 Tools Ltd Mr. Jukka Jokinen 358 207 871 730 jukka.jokinen@paceltools.com
Netherland STX Europe Mr. Saverio Bae 31 88 451 2020 shbae@onestx.com
Turkey CT Global Solution Partnership Mr. B.Serdar Arduc 90 (212) 777 7241~42 serdar@marinect.com
L.A. Maritime LA Mr. Dieter Liebich 1(310) 518 1718 di@la-maritime.com
USA L.A. Maritime New York Mr. Tom 1310518 1718 info@la-maritime.com
L.A. Maritime Huston Mr. Hans Haneveld 1832 582 7547 hh@gc-maritime.com
Canada L.A. Maritime Vancouver Mr. Pettzo 1310518 1718 info@la-maritime.com
Brazil STX Brazil Ltda. Mr. Mateo 55 21 2543 4447 ryan.jun@onestx.com
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I] Solution For Retrofit BS:'&Y;

Communication Project Analysis Project Design Manufacture Installation Training & Service

— oy WS s

¥
wes b Senice Trening -

« Production Plan

« Burchasing Material

o BWMS Production

e Reqular Visitng

o Factory Acceplance lest e Trial Tes

* Techpical sgraament * Delivery with owner ! shipyard * Dnboard Test with Class / Qwnar

Reverse engineering technology (3D Scanning) can improve the accuracy of locating the parts and pre-fitting of pipes during the installation of BWMS for ships in service,
also it has the advantage of saving the time and the waste of the pipes.




I] Solution For Retrofit--3D Scanning Bsi'f(.ey;

3D Mesh Data from Scanner 3D Solid Data by Transform




|_—.| Solution For Retrofit--Model Desining BSKY

Before Installation After Installation



I] Solution For Retrofit--Installation Plan Bs.s’i(gy;

1

Starboard Side !
No. 1 B8afias: Pumy I

]

Il [C-cinal Overcoard Pipe Lne |
I [i=w Acc Pip= Line ]
I VS Main Module (CY US UV.CRLCP) |

|New Add Pipe Line (Be mace in sze}|
I [T Eoit & Supcort (B made in site) |

Control Valve, BMVC2
-~
N |

Contol Vaive, BMVD3

BWMS Cutiet Line
[To Ballast Tank
It should be

lconnacied in site

| SWNMS inlet |

BWMS Outlet |



I] Solution For Retrofit--Bill Of Material
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|_—.| Solution For Retrofit--Production Drawings BSKY
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I] Solution For Retrofit--Class Approval Documents
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G Solution For Retrofit--Daily Report For Installation
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13 Daily Report of BSKY BWMS Retrofit for M/V LEVANA 2013-11-2
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,1 Crew Training BESKY

* Color Index - Yellow - Plan, Blue - Progress, Red - Comiphets
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|] Solution For Retrofit--Final Inspection for Shipowner & Class
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BSKY™ BWMS

(Ballast Water Management System)

Onboard Test
Plan & Procedure

BSEY™ BWMS Model : BSKY600

Class s Gl

Ship Type : 3500 TEU CONTAINER VESSEL

Ship Name MV CAP MANUEL
SIGNATURE

_Class : Dg'ﬂ Zall mol- v
Maker . ,,-/ T Tnfr a J‘{r A
: s

Date 10, -ef - atr
Wuzxi Brightsky Electronic Co., Ltd.
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[ g BSKY™ BWMS Reference List g 4.4
Ship’ s Type Contracted Installed
1 Bulker 240 233
2 Container Carrier 48 47
3 LPG/LEG Carrier 28 25
4 Cem.ent/Naphth‘aIene 20 18
Bitumen Carrier
5 Tanker 36 33
6 Special Ships 48 40
Total 420 Vessels 396 Vessels
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Thank You Very Much!
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WUXI BRIGHTSKY ELECTRONIC CO. LTD.

Address: Luoshe Town, Huishan District, Wuxi City, Jiangsu
Tel: 0510-83311597
Fax: 0510-83315517



