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« Ballast Water Management Convention

— Background

Ship ballast water carries aquatic organisms and pathogens, unlimited
discharging of ballast water can cause serious ecological, economic and

public health impact.

IMO Convention for the Control and Management of Ships’ Ballast Water
and Sediments in 2004 required that all ships implement ballast water

performance standards(D-2 standard) in accordance with the timetable.
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D-2 standard

. N T
Organisms, __SOprr_l IN MINImMum < 10 cells/m3
dimension
Orgqnlsrr_\s,_ <50'm.ﬂ and.z i << 10 cells/ml
In minimum dimension
Toxicogenic Vibrio cholerae << 1cfu/100ml, or <1cfu/g (wet
(serotypes O1 and 0139) weight) of plankton samples
Escherichia coli < 250 cfu* /100mL
Intestinal Enterococci << 100 cfu* /100mL

* cfu: cell form unit
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Time Table
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1500-5000 until 2014 by 2014
Before 2009

< 1500 :

or> 5000 until 2016 by 2016
In or after 2009 < 5000 by 2009
In or after 2009, :
but before 2012 >5000 until 2016 by 2016
In or after 2012 >5000 by 2012
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« Conditions for Entry-into-Force

— Conditions
« No less than 30% states ratified; and
« No less than 35% of the world total merchant shipping gross tonnage.

The Convention will enter into force 12 months after the date on which the
above conditions have met

— Status of Ratification (by October 31, 2011)
« 30 States;

« 26.44% of the world total merchant shipping gross tonnage.

« The Convention will enter into force 12 months after the date on which the
above conditions have met
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* Development Status of BWMS

— Statistic
60 manufacturers

« 67 kinds of Ballast Water Management Systems.

— Status of Approval
 IMO Approved

35 Basic Approval

18 Final Approval
* Type Approved

17 Type Approval
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BWMS in China
Manufacturer/
No. Country System Type Approval status Techonology
: Filtration +
SunRui Company/ BalClor™ :

1 China BWMS IMO FA, and TA by CCS Electrol_y3|§ +
Neutralization
2 COSCO/ China B'Léehi(gfga” TAby CCS Filtration + UV

3 Headway/ China OceanGuard TA by CCS AUTELT ’

Electrolysis

. : BSKYTM N

4 Wuxi Brightsky/ China BWMS TA by CCS Filtration + UV
. : NiBallast : Ultrafiltration +

5 Taixing /China BWMS On-going TA by CCS Deoxygen
: : : Filtration + UV

® -
6 Nantong Haijing/China | Elite® BWMS On-going TA by CCS + Ultrasound
Shanghai Marine

7 Equipment Research — On-going TA by CCS Filtration + UV

Institute / China
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Treatment Technologies Statistics

4 N
Other &
Mone 10 Y irradiation 14
Cavitation 10
Hyrdrocrdaon e
Filtration 37 z Electrolysi’ _
electrachlatination Czonation 6
19 Chlorine-based
Deciygenation 4
L
() (s}
. J/
(a) Physical Pre-treatment Method (b) Dis-infection Method

Dominant Technologies:
 Electrolysis method
* UV method
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2007474, # 5 WM BB TRERAS 20094123 BalClor™BWMS# i R 51 20 = | 2011%1828H, BalClor™BWMSHECCSH!
AT B— AR RS RAT == HIAT]

The prototype machine was completed in July 2007 . BalClor™BWMS has been granted for Type approval ARATARKRENY I BalClor"BWMS has been granted for type
by SUNRUI company. of the land-based testing in December, 2009. q ™Mo G approval by CCS in January 28, 2011
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The first base testing for ballast water treatment had
been completed in June 2008 in China.

, B BWE2 ) HBalClor MBWMS
ﬁig;:kﬂiiﬁtﬂi?ﬂ (IMO ) k£ b 3k78 8%

BalClor'"BWMS has been granted for the Final
approval in MEPC 61 meeting in October, 2010.
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« Approval

‘P Q % ﬂ 1:“: iﬂ?l&m;t*;,'rum::;nu,):v);.]m
CHINA CLASSIFICATION SOCIETY '
B X AAGE B

CERTIFICATE OF TYPE APPROVAL

iiE 454 %) /Certificate No. QDOIT00031 01

MEPC 61WP.13
IMO=-  ° .
(ORGANZATION

1 Specal Ppe Hybrid Ballast Water Management System combned with
Qzone treatment version, proposed by Japan n document MEPC 6122.

MARINE ENVIRONMENT PROTECTION MEPC 61WP.13 SR AUE- BT B 709 T 207 5 BRI T 0 ) A BT bR AE R R

COMMITTEE 30 September 2010 2 ARA Balas® Balast Water Management System, proposed by e This is to certify that the following products produced by the manufacturer stated in the certificate can meet the
61st session Onginat: ENGLISH requirements of the approval standards listed below.

Agenda tem 24 Repudlc of Korea in document MEPC 6125

AT 4/ Product Approved

DISCLAMER 3 BaiCior Ballast Water Management Sysiem, proposed by China in EBKEEAL
As at s date of issue. s document, in whole o in it i subyect 10 Consideration by the IO organ N
10 whih € has been submited. Accardingly & contents e subject 10 approval and amendmen! document MEPC 61724 Ballast Water Management System
of 2 sbstanive and craling raee. which may be agreed aflr Bt dale

4 Oaantiarn Radact Water Lananamant Suctam renvncad h Norway n

- #i%) "/ Manufacturer
+ oo BalClor Ballast Water Management System, proposed by China in F TR R TALA A3

11 The sdyfist

SunRui Marine Environment Engineering Company
was heid &t MO Het GOGWIMEPCW?M; AL 447 ST L K BB 1491 %

charmanshp of Mr A NO.149-1 Zhuzhou Road, Laoshan District, Qingdao City,Shandong Province, P.R.China
Committee, Caplain M; WAT#EHE/ Approval Standard

1R S50 MEPC.169(57) S & H9)MOO HARK T I RS AT RFF (G9)
. IMO MEPC.169(57) Guidelines for approval of hnllnsx water management systems that make use of active substances(G9)
2 T"’”‘”"“‘:?“’"““"""""“" Mermbers of MO 220044 JF A FR AR K A 0By M A 3 24

International Convention for the Control and Manlgcmcnl of Ships' Ballast Water and Sediments, 2004
3. [RE $HLEL MEPC.174(58) IRK BB RGN 91 (G8)
IMO MEPC. 174(58) Guidelines for approval of ballast water management systems(G8)

1A27H / Jan. 27,2015

BAEHLE R ARG B 43 e 7 CSEREAM 201141 328H
Issued by CCS Qingdao Branch ™. 014 - Date n, 28, 20
TETRETREAY (RAARAGNE) AN AWTRERE, % TE RN AR SARRRER, WEETANE AR, MIAE NI LR
DR W UL AR ORISR IO, (E QR AR AR B WA A, 00060

S
sBEmE. 1A CCS
T ol ot e o S s St Sp il s o 3 Sy ok o bk of 0 s b bt

CHlE NOONESIA

IRAN (ISLAMIC REPUBLIC OF)
COLOMBIA D
COOK ISLANDS
COTE DIVOIRE
OAY A

5 f the conificale. When the oits of more Poges of he cericae ae aken < e Smvitanaousty Mo certbaate
Rl i g e By 0 ot 8 x-vlﬁulnwn:mdlv ki p of o skt o s o kg oy
o o0 ol i say o T sppeoval cemi<are does of the Sacer Relaed paries who are

Soubeed sbout the authessicny of the cesfcate may apare of the Sociery or s offces

o RERATAKS AR

c Domgshimen San D Jiv, Bol Jing 100007, €
ARRBICS Local OrFle BEORURAME 005 Gimele Aramch

QDO1299926

remanng tree proposals 617210 (Japan), MEPC 612111

DEREPUBU(T:'%FPE(?O;LEEAS (Greece) and MEPC 61212 (Singapore), the outcome of which would be reported to MEPC 62
MEPCHTIP T doc MEPCHTIPTa o

Type Approval by CCS, January, 2011
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BalClor™ System Operation Principle

Filter:

Installation Purpose: Remove large size marine organisms or suspended

particles with dimension over 50um, reducing total amount of solid materials.

Electrolyzer:

Generate high concentrated Sodium Hypochlorite solution to effectively Kill

planktons, spores, pathogens, larvae, viruses and other marine organism.

Neutralization:

Adding neutralization agent to main water pipe during de-ballasting process to

neutralize TRO™ in ballast water, in order to meet D-2 discharging regulation.

*TRO: total residual oxidant.
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« Safety Assessment of BalClor™ BWMS

Chemical Analysis & Environment Protection

i

Aquatic Organism Toxicity Test

. HS All Personnel

Exposure Scenario

Corrosion

|
S
|

Hydrogen Safety
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« Environment Safety

According to IMO requirements, third-party testing organizations who has the
gualification (1SO17025), was commissioned to evaluate the environmental safety:

1 Chemical analysis: no persistence, no bioaccumulation, no toxicity,
namely no PBT substance.

The chemical concentrations detected are lower than WHO guideline values
for drinking water.

The MAM-PEC Model simulated calculation showed that there will be no
3 | chemical accumulation in the harbor by using this treatment technology for
a long time (PEC< PNEC).

Aquatic toxicity tests of treated ballast water showed that there is no
toxicity to aquatic organisms

* Conclusion: BalClor™ BWMS will not cause any risk to the marine environment.




 Human Safety

Personnel;

Crew;
PUb“C;
Visitor;
Docker;

Surveyor;

PSC officer.
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EXxposure Scenario

Skin
Contact

Inhalation

Ingestion

SunRui Marine Environment
Engineering Compay

Scenario:

* Maintenance;

« Handling of neutralizer;
« Sampling;

« Entering ballast tanks;

« Carrying out work on
deck near to the vent
heads of ballast tanks:

e Swimming;
« Seafood consuming;
« Leakage due to accident.

Assessed by the CCS, there will be no risks to all personnel
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* \essel Safety

— Corrosion Test :

According to IMO guidelines, the organizations with qualification were
commissioned to evaluate the corrosion effect of the treated ballast water
(test duration is 6 months):

* Weight loss test of uncoated low carbon steel
* The corrosion evaluation of coated steel

« Corrosion test of stainless steel and Cu alloy (pitting corrosion, crevice
corrosion and cyclic potentiodynamic polarization measurement)

« Corrosion test of coating properties (meet the PSPC requirement)
« Corrosion test of no-metals

All results shows that the corrosivity of treated ballast water is at the similar level
to natural seawater.
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— Hydrogen Safety:

e Three insurance methods:
A

« The Detection in Type Approval showed that there was no hydrogen gas existed
around the electrolytic equipment and in the headspace of ballast water tanks;

« Hydrogen gas concentration at the end of vent pipe is less than 0.28%(v/v)
(explosion limit 4%~75%).

IMO evaluation report considered that the hydrogen gas safety measures of
BalClor™ System is appropriate.
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« System Installation Advantage

« Side-stream technology: 1-2% of total seawater volume for electrolyzing,

system installation requires no modification to vessel pipe line;

- Easy application for new builds design and simply installation for

retrofits:

« Low water volume required for electrolyzing, low power consumption,

less installation space needed;

« High electrolysis efficiency, low power consumption.
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Module Distributional Installation

— Integrated design suitable for all vessel
type, installation requires no

modification to vessel pipe lines;

— Modular design: 4-7 modules can be
Installed to suitable place on vessel,
especially easy application for

retrofits;

RETROFIT
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BalClor™ System Application

« Applicable for fresh water (salinity <3 PSU) voyage, two

solutions:
— Retain seawater in APT tank;

— Install a salt tank.
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Models
Dimension
Model Treatm((rerr]]; /ﬁ;i pacity FEIIZV(YtEJT)t/ez::(r) Requi(r}eé(\jNF;ower Electrolysis Unit Filter
(m3/h) L(mm) XW(mm)XH(m [ L(mm)XW(mm)XxXH(m
m) m)

BC-300 100-300 6 15 25001800 X2200 788 X698 X'1800
BC-500 301-500 6 25 26001800 X 2300 860 X780 X1905
BC-1000 501-1000 12 35 2900 X 2300 X 2200 1090 X950 X 2475
BC-1500 1001-1500 20 75 3000 <2600 X 2100 1245X1123X 2615
BC -2000 1501-2000 20 100 3300 <2500 X 2200 1350X1228 X 2780
BC -2500 2001-2500 36 125 35002900 X 2400 1350X1228 X2780
BC -3000 2501-3000 36 150 35002900 X 2400 1525X1335X 3395
BC -3500 3001-3500 36 175 3800< 2400 X 2500 1565 <1460 X 3585
BC -4000 3501-4000 36 200 38002400 X 2600 1565 <1460 X 3585
BC -5000 4001-5000 45 250 4000 X 2800 X 2600 1845X 1585 X 3860
BC-6000 5001-6000 o4 300 50005000 X 2550 1525X 2670 X 3395
BC-7000 6001-7000 65 350 50005000 X 2550 1565X 2920 X 3585
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BalClor™ System with reliable and effective technology

Electrolysis Technology
Reliable, effective with long disinfection durability; SunRui has successfully practiced

electrolysis seawater to generate Sodium Hypochlorite technology for over 30 years; mature

technologies has been applied to over 12 Nuclear Power Stations, 100 Thermal Stations, 10

chemical plants and 20 vessels
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« BalClor™ System High Economic Performance

— Operation Cost
Capacity of treatment: 1000m3/h
Power consumption: 35kw

— Maintenance Cost
Core component — electrolyzer

life span over 40 years
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Thank you for your attention!




