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Update of the Ballast Water Treatment Legislation— IMO CONVENTION
FBIKER I H K - IMOA 4

Reasons for Managing Ballast Water

FHEIEBKEH

e Transferring unwanted aquatic organisms via ships’ ballast water is an
internationally recognised problem

AL AR LA EAOKRARR KR ) iz, o BRSO R — K i) 7t

e Seriously affecting human health, cause damage to local aquatic life and local
economies

PR NS, SR KR AEY), AETAER, LHIIX 2T

e The effects costs millions of dollars to deal with each year

M KR T I3 Fubh_ L4512k

Escherichia Mitten Crab Mnemiopsis Northern Zebra Vibrio Asian Kelp

Coli th AL oR B Leidy Pacific Mussel Cholerae W g
Kigireli & Starfish ] g BN

ERTFHIRE
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Update of the Ballast Water Treatment Legislation— IMO CONVENTION
FBIKER I H K - IMOA 4

Scale of Spreading Invasive Species via Ballast Water

T R BRI RA R DRI BE

Every 9 weeks a new species is introduced
somewhere in the world

BIAAEHRE I HFiER2It 7500

Every day, 7000+ species of plants and
animals are transported in ballast

HREA 8T -C TR ERAKEE

Every year the world’s fleet moves 3 - 5 billion tonnes of ballast
around the world

HELRMER =121 HZMEERK
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Update of the Ballast Water Treatment Legislation— IMO CONVENTION
FBIKER I H K - IMOA 4

Conditions of enter into force— Require 30 States (35% world
GT)

SRBIPAT I FAF-ZORIODMERREE (TS 35% 5 MR D

Latest status , 36 States Signed up, approx.29.07% world
GT (6. 93% short)

» Loyt —F-an A 2o oA OO . Lo Armar M e s/ YT X N
Bl FLAG OF GT Percentage of BWMC 3%)

REGISTRY World Total 2004
Panama 256,318,669 20.46%
Liberia 147,511 737 11.77% sighed
Hong Kong 97,000,545 7.74%
Marshall Islands 93,962,035 7.50% sighed
Singapore 74,341,089 5.93%
Bahamas 61,041,531 4.87%
Malta 55,084,001 4.40%
China 49,059,226 3.92%
Greece 48,523,738 3.87%
Cyprus 24,712,733 1.97%
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Update of the Ballast Water Treatment Legislation— IMO CONVENTION
FBIKER I H K - IMOA 4

Signatory Sates Total GT % Signatory Sates Total GT %

1 “ Maldives 19 Antigua and Barbuda 15.36
2 m 5t. Kitts & Nevis 20 Marshall Islands 20.99
= Syria 21 R.O. Korea 22.63
4 |E2= Spain 22 | % | Cook Islands 22.65
s BB Nigeria 23 .i. Canada 23.01
¢ |BE Tuvalu 24 (B4 |Brazi 23.29
7 |HE® I giribat 25 |mmm | Netherlands 24.28
g := Norway 26 E Croatia 24.44
o W |Barbados 27 |EEE= | malaysia 25.32
10 = Egypt 3.42 28 m Iran 26.37
11 Sierra Leone 29 m Mongolia
12 |2E= | Kenya 346 (30 |IEW |ralau 26.44
13 | H-H Mexico 3.62 31 | Montenegro 26.44
14 | B South Africa 3.55 32 I Lebanon 26.46
s B |France 33 Trinidad & Tobago 26.46
16 E Liberia 14.24 394 | e Russia Federation
17 == Sweden 15.79 35 | =8 MNiue 27.95%
18 - Albania 36 == Denmark 29.07%
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Update of the Ballast Water Treatment Legislation— USCG
FEEAKER T & R-EEHig 5% LR

USCG Final BW Management Regulations on Discharge Standard@; from 21 Jum

2024

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 20 20222023

___._..‘-" KL == 1 December 2013, all oceangoing ships, and coastwise ships of =1600 GT

1 Dec 2013 -

BWDS = IMO D-2 ,..---"'* KL =1 December 2013, BW < 1500 m3 or BW > 5000 m3, 1st DD = 1 Jan 2016

1Jan 2016 -

/ KL =1 December 2013, 1500 < BW < 5000 m3, 1st DD = 1 Jan 2014

1 Jan 2014 4

KL == 1 January 2016 ?

To be reviewed by
BWDS = IMO D-2 ||the USCG KL =1 January 2017 ?
before 1 Jan 2016

KL == 1 January 2018 ?

(D xﬁﬂﬂmllﬂ-ﬁﬁﬂ"_]




Update of the Ballast Water Treatment Legislation— USCG
Fe B KB 3T & fe—3= B g R TLRA

e Extension of compliance is possible, but under strict conditions:

RN PR 2 A LRI R, (HEZERFG A 55

o Document that compliance is not possible despite all effort made

BRI, ) H B ERY L BT A 55 ) N URAN AT BEFL IR 2

0 Application must be at least 12 months before deadline

I BRI 1 24 A R g i B

e USCQG type- approved BWTS (as per 46 CFR 162) installed and operated
FEACSE SRR 22 L3 IUSCG 44 46CFR162 41 Hi 28 xCiA nf (i s ik Ak B R 45

e AMS mstalled and used in-lieu prior to deadline is allowed for <5 years
See i B AT 228 LA U BLR S0 (AMS) J& nl 7511, (HANRERE IS 54

e AMS must have obtained USCG acceptance for use
TAVE RS (AMS) & T LA 3] USCG #:%

e AMS must be operated and maintained conforming to the system specification

“FCVE B RSE (AMS) 75 B IR R 80 AR A b dE

5? :'CEHEHII!I‘H"FE“_J



Update of the Ballast Water Treatment Legislation— USCG
Fe B KB 3T & fe—3= B g R TLRA

e Additional (operational) requirements in reducing invasive species:

T80 NAZ YRR INEER (3545 F):

o Avoid discharge or uptake BW at specific areas (e.g. coral reef)
4%muﬂmwm)%wwwwm&m

o Avoid uptake of BW in area where invasive species are abundant
IR oA K BN R YRR L X AN 45K

o Regularly clean WBT and rinse anchor to remove sediments
SENPNE T B, MhoREAEE, BREIRIEITEY

0 Remove fouling organisms from the hull, piping, niche areas, etc.
TEMER I (EARIR S B RN, OS] 3 54 )

0 Mamtam and |mplement BWMP (see next slide)
412 RS P A R A o =) = L 1

o Train Master, crew, etc. on use of BWTS
X, Arin S te Ot 0K AR RS BEJT 1) A 55

o Reporting procedures
MEMIREFER, R A (515 N) COTP $2722 45

o Recordkeeping requirements
A SFARAF I 223K

5? :'CEHEHII!I‘H"FE“_J



Update of the Ballast Water Treatment Legislation- USCG
FEBKERRIHT K -2 B g 5% LR\

e BWMP is to include: “He 4 7K BE LRI A 5 e

o Detailed safety procedures
DA 2 AT
o List of actions in implementing BWM practices
S B R K B (T 2
o Detailed fouling maintenance and sediment removal procedures (e.qg.
BFMP and BFRB as per MEPC.207(62))
PRANT5 R R RS ER DU R (W1 B9 e Bkl 20 5eA)
o USCG coordination procedures
oz [ 2 B T A P R
o lIdentification of designated officer in charge
briFfa el 8 A
o Reporting requirements and procedures
b i ) SRR
o With English or French or Spanish translation

5? :'CEHEHII!I‘H"FE“_J



Update of the Ballast Water Treatment Legislation— USCG
Fe B KB 3T & fe—3= B g R TLRA

e Enforcement and compliance carry out by Captain of The Port (COTP):
Y B (SN SATTERL, SRR A0

0 Inspections of equipment and sampling facilities onboard

R 36 BE o L IBORE it

o BW and sediments sampling, checking document and records, etc.

SR EC G WIS TEDRES,, B e b 4

e Sampling ports must be located:

IBORT: 11 (A 7

o As close as practicable to the BWMS prior to treatment — assessing

quality of BW at uptake
JLA]RRSE I K E FERSE, (AP KA T — W I0AL R 7K 5

0 As close as practicable to the BWMS overboard outlet prior to discharge —
assessmg quahty of treated BW just before discharged
JEA]REFEIT R KA BER SR, AL PR 0K o b7 — WAk B 5 ARy
(17K 5t
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Update of the Ballast Water Treatment Legislation— USCG
Fe B KB 3T & fe—3= B g R TLRA

e Sampling ports proposed by California State Lands Commission (CSLC):
DR JE 0 M+ JhZE 514 (CSCL) BB (140 B/

Gate or Ball gg
£ Valve 100 o
o ix CRIED BAeL FevE ot GATE WaleE 1 g ;Ii ===
8 YHE \'_IEE'u: REEM o
S i | V-
2 K FLANGE | 4 ARQUND FLARGE
KKKKKKKKKKK _I_ | |
| |
J—% | == ;
; — D0 I 'n".
L qa|p I
w Ex3 | l-.
8 = E a | ‘% I "’ﬁ\n iy ey
ot j E }ﬁ% <FH E—ﬁ [ . —
Y RN S ?é————
(1 0 { o 52 Tl RS e
>\ kﬂ g\ (BLaE FLARGE REWOWED) TGP '|.I'|E'|||JI
L { FLANGED VALVE
¥, ; \ J
EXAMPLE B
FLAMEGED waLWE THREALED WalLwE

o Provide 2 sq. m. work area, 2 m. headroom, for 2 persons to take samples

$e it 2 P IOKTAR AR, 2 K i 23S, B P R

o Allow all Water Ballast Tanks at discharge line to be sampled

B AT R Hs 2O IO HE AU TE P
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BW Treatment System performance standards

P B AL B R S8 B 1 e A e

Oraanism Size Class BWM 2004 USCG Final Rule California Interim Standards
ga Reg. D-2 33 CFR 151.2030 2 CCR 2293

Organisms size 2 50
micrometers in minimum <10 per m3 <10 per m3 No detectable living organisms
dimension
10 £ Organisms size < 50
micrometers in minimum < 10 per mi < 10 per ml < 0.01 living organisms per ml
dimension
Organisms < 10 micrometers il il < 1000 bacteria/100 ml
in minimum dimension < 10,000 viruses/100 ml
Escherichia coli < 250 cfu/100 ml < 250 cfu/100 ml < 126 cfu/100 ml
Intestinal enterococci <100 cfu/100 ml < 100 cfu/100 ml < 33 cfu/100 ml

. s < 1 cfu/100 ml or < 1 cfu/100 ml or < 1 cfu/100 ml or
Toxicogenic Vibrio cholerae : : .

< 1 ctu/gram of wet weight| < 1 cfu/gram of wet weight | < 1 cu/gram of wet weight
(serotypes O1 & O139) : ) .
zoological samples zoological samples zoological samples

(D xﬁﬂﬂmllﬂ-ﬁﬁﬂ"_]




BW Treatment System performance standards

P B AL B R S8 B 1 e A e

Other US States have their own ballast water discharge standards, regulated
via EPA’s VGP program such as New York
Hofds e [ MEORF AT I 4K HbeE, 15 FMEJREPARIVGP 2, AL

All vessels operating in New York waters should comply with Condition 2
from 1 January 2012

A LE A2 A PR RN EE S0 2012461 11 1 i 2 “4ofk2” [k

2. By not later than January 1, 2012, each vessel covered under the VGP that operates m
New York waters, shall have a ballast water treatment system that meets the following standards,
subject to the exceptions listed below.,

All new vessels constructed = 1 January 2013 should comply with Condition

3 if operating in New York waters
BT FE AL MK IBAE F (FB SRR (16201341 JT1 LG FARG) T52ilisl 4 F3”
12K
3. Each vessel constructed on or after January 1, 2013 that is covered under the VGP and
operates in New York waters, shall have a ballast water treatment system that meets the
following standards, subject to the exceptions listed below.

5? :'CEHEHII!I‘H"FE“_J



BW Treatment System performance standards

P B AL B R S8 B 1 e A e

e New York extended implementation dates — first for Condition 2 until 1 August
2013, then for Gonditions 2 and 3 until 19 December 2013

ALy O S A S IR AT — 55— IR AEIR & 4k2” 1201348 11|, 5 _IRIEIR
“Zeff2r F1 3" 320134127191

e USCG Standards may be more stringent, with studies to be done before 1 Jan
2016

USCG ¥ k(P IHE b n] GE W ™ 4%, {F 2016 HERT5E Fif

e New York will push for higher USCG standards:
ML ¥ 234 ))HEsh USCG (1R, TAE]LLR brvfe:

0 Mandatory standards of 100 times of IMO — by 1 Jun 2016
201646 JT11H o, sl tHA S| LEIMO D-2 brtk s 1001

o Voluntary standards Df 10 times of IMO — by 1 Jun 2014
{E20144£6 J111 )5, HIEMEAF]ILIMO D-2 btk 1014

5? JOEMME T REAFRAS



BW Treatment System performance standards

P B AL B R S8 B 1 e A e

Organism Size Class

New York's Condition 2 in
VGP Sec. 6.22

New York's Condition 3 in
VGP Sec. 6.22

Organisms size =z 50 micrometers in
minimum dimension

<1 per 10 m3

No detectable living organisms

10 £ Organisms size < 50 micrometers
in minimum dimension

<1 per10 ml

< 0.01 living organisms per ml

Organisms < 10 micrometers in
minimum dimension

n/a

n/a

Escherichia coli

< 126 cfu/100 ml

< 126 cfu/100 ml

Intestinal enterococci

< 33 cfu/100 mi

< 33 cfu/100 ml

Toxicogenic Vibrio cholerae (serotypes
01 & 0139)

< 1 ¢fu/100 ml or
< 1 cfu/gram of wet weight zoological

< 1 cfu/100 ml or
< 1 cfu/gram of wet weight zoological

samples samples
Standard for beteria n/a < 1,000 beteria per 100 ml
Standard for Viruses n/a < 10,000 beteria per 100 ml

(D JOEMME T REAFRAS

DSIG RaL AN SHIFREUILBINMG INDURTHY GO, LTD,



BW Treatment System performance standards

P B AL B AR S8 1 1 e pn e

KH B & =F R BUKHBR K S [R]
& USCGHn#E
& MR
& AL bR e

BIGAT BRI -

YA 70 5 R BB e LB B AR HE

WRAEED RN RETRTFEERR TR, SEEERER. MK
WY YA AR D R P EFREAT
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Type Approved BW Treatment Systems
BRI RN TR RS

Approval Process — G8 and G9

Systems
using an
active

Approval of
environmental
impact of

discharged ballast

water

(GESAMP BWWG) |

AT - G8 1 G9

Approval of
system
(flag state)

substance *

Systems
NOT using
an active
substance®

Approval of Issue of
environmental type
impact of . approval
discharged ballast = gnificate
water |

. (flag state)
(GESAMP BWWG) |

. | Land Ship- _ | Type
Basic »  pased || board Final L & approval
aadie | testing testing | approval sl s
Land Ship- Type
» Dbased || board N approval
testing testing | certificate

* Includes chemical disinfectants e.g. chlorine, ozone, etc.

A Includes technigues not employing chemicals, e.g. deoxygenation, ultrasound

5? :'CEHEHII!I‘H"FE“_J
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Type Approved BW Treatment Systems

EAZENTHAERS

Name of System Couniry of origin Approval Status Approved at Approval date

1 |NEl's, Venturi Oxygen Siripping VOS-2500 USA Type-approved By Libena thro’ G8 17-Oct-07
2 |PureBallast Morway Type-approved By DnV for Norway (250 m3/h)  |27-Jun-08

PureBallast 2.0/ PureBallast 2.0 Ex Norway Type-approved By DV for Norway {250 m3/h) 10-Mar-11
] ﬁggggﬁ:fx g:i:fwe RGance Germany Type-approved By Germany 10-Jun-08
4 |Eleciro Cleen System (ECS) Korea, RO, Type-approved By Republic of Korea 31-Dec-08
i |OceanSaver® BWMS Morway Type-approved By DnV for Morway 17-Apr-08
2 |Hyde Marine's Hyde Guardian USA Type-approved By LR for UK-MCA thro’ G8 29-Apr-09
7 |OptiMarin Ballast System Morway Type-approved By DnV for Norway thro' GE 12-Nov-09
2 |NK-03 BlueBallast System (ex-NK BWTS) Korea, RO, Type-approved By Republic of Korea 24-Nov-08
3 |PANASIA's GloEn-Patrol ™ Korea, R.O. Type-approved By Republic of Korea thro' GB 04-Dec-09
10 |ClearBallast (Hitachi) Japan Type-approved By Japan 05-Mar-10
1 éiﬁirif:::nm;:lzgfd}Ef[‘:;lgi;::::;;?r i Japan Type-approved By Japan 26-May-10

JFE-BallastAce (TG Ballastcleaner & TG

Environmenlalgu{ard} (17.5~4500 m3/h) i Dpaiippronsd |y dapan M
12 E?;:;T::eiaﬂ::n:echnﬂlugms Systemif South Africa / Norway | Type-approved By South Africa 31-Aug-10, 19-Apr-11
12 |EcoBallast (HHI) (600, 700, 1000 m3/hr) Korea, R. 0. Type-approved By Republic of Korea 16-Mar-11
14 |Blue Ocean Shield China Type-approved By CCS for China 16-Feb-11
15 |RalClor ™ (ex-Sunrui) China Type-approved By CCS for China & DNV 28-Jan-11
18 |Wuxi Brightsky's BSKy™ China Type-approved By CCS for China thro' G8 28-Mar-11
17 |RWO's CleanBallast using EctoSys™ Sweden & Germany Type-approved By Germany 01-Sep-10
18_|FineBallast OZ (ex-Special Pipe Hybrid BWMS) Japan Type-approved By Japan 06-Jun-11
12 |Headway's OceanGuard China Type-approved By DnV for Norway 07-Nov-11
20 |[Purimar™ {by Samsung) Kerea, R.O. Type-approved By Republic of Korea 31-Oct-11
21 |HHI's HiBallast (Filter Version) Korea, R.O. Type-approved By Republic of Korea 11-Nov-11
2 |BalPure® (Sevemn Trent DeNora) Germany Type-approved By Germany 27-Jul-11
2 |Ecochlor® BWTS Germany Type-approved By Germany Moy 2011

Q JOEMME T REAFRAS

DSIG RaL AN SHIFREUILBINMG INDURTHY GO, LTD,




Type Approved BW Treatment Systems

EAZENTHAERS

Name of System Country of origin Approval Status Approved at Approval date
24 |Greenship Sedinox BWMS Netherlands Final MEPC 59 01-Jul-09
2 |ARA Ballast (ex-Blue Ocean Guardian) Korea, R.O. Final MEPC 61 01-Oct-10
2 |Special Pipe Hybrid BWMS (PERACLEAND) Japan |Fipal Rejected by MEPC 62
27 |AquaStar™ BWMS Korea, R.O. Final MEPC 63 02-Mar-12
% |Siemens SICURE™ Germany Final MEPC 83 02-Mar-12
2 |ERMA FIRST BWMS Greece Final MEPC 63 02-Mar-12
5 EICROFADETM Ballast Water Management Japan Final MEPC 63 02-Mar-12
ystem (Kuraray)
31 |Neo-Purimar™ {Samsung HI) Korea, R.O. Final MEPC 63 02-Mar-12
a2 |DESMI Denmark Final To be considered at MEPC 64
2 |JFE BallastAce using NEO-CHLOR MARINE™ Japan Final To be considered at MEPC 64
3 |Smart Ballast (STX) Japan Final To be considered at MEPC 64
Name of System Country of origin Approval Status Approved at Approval date
% |AquaTriComb ™ Germany Basic MEPC 59 01-Jul-09
3 |En-Ballast Korea, R.O. Basic MEPC 60 01-Mar-10
57 |FineBallast MF (by Mitsui) Japan Basie MEPC 61 conclude Flag to approve
% |BlueSeas BWMS Singapere Basic MEPC 62 15-Jul-11
39 EERACLEAMB CCEAN (SKY-SYSTEMB) - Japan Basic MEPC 62 15-Jul-11
tayama
40 |BallastMaster by GEA Westialia Germany Basic MEPC 62 15-Jul-11
41 |BlueWorld Singapore Basic MEPC 62 15-Jul-11
42 |SEl-Ballast systern Japan Basie MEPC 63 conclude Flag to approve
4 |DMU -OH Ballast Water Management System China Basic MEPC 63 02-Mar-12
4 |EcoGuardian™ Ballast Water Management System Korea, R.O. Basic MEPC 63 02-Mar-12
45 |HS-BALLAST Ballast Water Management System Korea, R.O. Basic To be considered at MEPC 64
4 [KTM-BWMS by KT Marine Korea, R.O. Basic To be considered at MEPC 64
47 |HAMWORTHY AQUARIUS™-EC BWMS Netherlands Basic To be considered at MEPC 64
4 |GloEn-Saver ™ BWMS Korea, RO. Basic To be considered at MEPC 64
42 |Dow-Pinnacle BWMS Singapore Basic To be considered at MEPC 64
50 |OceanDoctor BWMS China Basic To be considered at MEPC 64
Atlas-Denmark using Anolyte Denmark Basie Rejected by MEPC 60

(D JOEMME T REAFRAS
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BW Treatment Processes

EBIK AL B KRR

PHYSICAL SOLID- DISINFECTION

LIQUID SEPARATION

B E - M ) 2

Treatment

L

* Hydrocyclone

A 7%

+ Filtration

i >
-

A

Chemical
enhancement

UeS E

+ Coagulation
Bk

5? :'CEHEHII!I‘H"FE“_J
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BW Treatment Processes

PHYSICAL SOLID-LIQUID SEPARATION

EBIK AL B KRR

VIERAE [ - WA
PROCESS PROS CONS
iR KR Bei
Simple fo install, maintain ~~ |%%. #k47fi{# [Risk of cross contamination S e ikl
Eiltration Environmer?tally iriend_ly H*'fic — Consume more energy _ iﬁﬁ'ﬁ L
i Modular or integral unit ﬁiiﬁi?ﬂﬁ .0 |Flow rate / pressure reduction |/ [k )
Flexible in installation R %% Back pressure |7 s
Mesh replacement Ok ) 5 35
Environmental friendly Wik Risk of cross contamination 28 35 B ) U
T No pressure drop R Space requirement | EMHYZR
Ky Minimal maintenance TLU{-HF@%& Dependent on particle density E_M—J--%;I*m i
| Better water clarity K fhim  [Only for large particles RPN LT
Improve sepatration efficiency |$i 4 & %%  |Coagulant/additives needed [l %)
Coagulation [Reduce sedimentation TR Storage of additives bR
R Storage of flocs SRR fr

Need to consider voyage duration

AURE KCHE Y% 16

(D xﬁﬂﬂmllﬂ-ﬁﬁﬂ"_]




BW Treatment Processes

EBIK AL B KRR

DISINFECTION - CHEMICAL & PHYSICAL TREATMENT
W& - e SR BTk

PROCESS PROS CONS
LR S A L3
Can do the job effectively Ao T{E Less environmentally friendly |3 AJ R
Tank coatings may be affected | Wi Py iz
Chenical Water quality dependent (salinity) | § sk T2 J5 a5 )
disinfection Temperature sensitive 7o R
{24 i Water pH sensitive 75 MW
Storage of extra chemicals TR BIMET i
Higher safety risk (chemicals) | %4 Wi
Can do the job effectively  |[fiab T1F Water turpidity dependent SV
UV radiation |Environmentally friendly ix High energy consumption T HERE
g 31i5% For water of various salinity | W[H T % Fil/ |Frequent maintenance needed  |iiZMi& 441
For wide range of organisms |fE A% EY |High capital & maintenance costs | A /44
De- Environmentally friendly Hx Sensitive to voyage duration éﬁ[@ﬂﬁﬁkiﬂ
o Reduce corrosiqn in WBT Uﬁﬁi‘ﬂﬁ A I i’ﬂ% Extra space may be needed i b )
i For water of various salinity F{Ej‘?ﬂ‘lﬁﬁ
| Simple if IG plant available  [#5/# % Wi A

(D xﬁﬂﬂmllﬂ-ﬁﬁﬂ"_]




Consideration of BW Treatment Systems

EEKAEERGH SR

SELECTION CONSIDERATIONS — Ships/Fleet
EFERIFEEE — AR/ BBA

. Sh| t pefCharacteﬂschfTrade Route
ﬂE{ FI’JFFLP R RUAT R 2R

» Ballast capacity / Amount of ballast typically taken or discharged / Flow Rate
B E [ B &/ I BaiiE

e Time ballast retained on board
s 8K A7 18R IS E]

e Type of ballast taken — clean / turbid / fresh water / salt water
P BOKIIFRSE — Fid / V500 /iK1 K

e Ballast system layout / pressure

RS MAE /)

o Type of ballast tank coating / ballast piping
F AR RIVE I PV 2

5? :'CEHEHII!I‘H"FE“_J



Consideration of BW Treatment Systems

EEKAEERGH SR

Space availability — modular / package type

A [E] BRI — AT / 21 %

Location — Hazardous / Non Hazardous

CHALE — fEkSlX / AFEkRX

Power availability

Hi

Feasibility of Integration with existing systems

LA RGN AT AT

Crew Competence

TR IRE )]

Sampling arrangement

R

5? :'CEHEHII!I‘H"FE“_J



Consideration of BW Treatment Systems

IS BOKAEPE R Ge I

SELECTION CONSIDERATIONS — Treatment System
EFERELE - M RE

Type Approved with documents

Foot print and physical size

Ballast capacity / flow rate

Treatment technology

Power Requirement

Time for Treatment

Flexibility of location of system components
Effects of pressure drop

Integration with existing systems

LB W/NCIRSE S B SIE N
b B R EE T o R A E] (P /S )
HE RGNS E. WE S EHE
Mb PR A

FE L

Kb PR BTt e 1)
RYUHL e A B
ENANIRE- AL

YA RGi— A4k
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Consideration of BW Treatment Systems

EEKAEERGH SR

SELECTION CONSIDERATIONS - Treatment System
TR - B RGE

Hazardous Area Installation

Health and Safety

Chemical storage space

Effects on tank structure/coatings
Additional crew workload

Crew training

Capital and Operating Cost

System availability — delivery time / Vendor

Availability of consumables, spares, support

LT I g
iR e % e
frfdifs EF A B R S A 5
X K BB VR NG R ()5
R D 1 BRI TAF 5
el apralll
BEAS SRR A A
W RZE BN — HER 2
HABE S B SRR

Q :'CEHEHII!I‘H"FE“_J



Yard Experience of Coping with IMO BWM Convention
RET 0T R E B AL N 25

Four BWTS for VLCC
FEVLCC_E M FH B2 IR 3K A 3 R 4t ) R 65

OceanSaver® BWMS
Norway

BalClor™ System China

5? JOEMME T REAFRAS



Case Study for VLCC 4&I'XFVLCCH)HHF

\IM
o

Notes
% :Zone 0 1. Zone 1 on an open deck 15 only applicable when the girders are on open deck
When the girders are inside the cargo tank, then the open deck 15 zone 2 and the
- 1.5m zone around zone 1 in the drawing 15 no longer applicable
} Zone 1 2. The BWM room 15 zone 2 if the venulaton and opemngs are in the safe area

otherwise, it will have the same zone classificatuon as the area it has an opening
to

:Zone 2

[

A BWM room without a cofferdam separating 1t from the deck of the cargo
tanks 1s classified as being in zone 1
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Case Study for VLCC £FXfVLCCHIBFSY
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Case Study for VLCC &IXVLCCHIBFSY

In Pump Room
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Case Study for VLCC
EFSFHVLCCHIBFSY

3rd platform

Flowmeter

OceanSaver




Case Study for VLCC &IXVLCCHIBFSY

Electrolysis unit is arranged on the side of the poop room
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Case Study for VLCC 41 %}VLCCHIAF5Y

Compressor and N2 generator in the steering gear room OceanSaver
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Case Study for VLCC 41 %}VLCCHIAF5Y

BalClor™ System BalClor
Manufacturer: Qingdao Sunrui Corrosion and Fouling Control Co., China

Approval Status: Final Approval for Active Substances, October 2010
Type Approval, CCS & DNV

Method: Filtration + electrolysis (sodium hypochlorite)
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Case Study for VLCC 4% VLCCHIH}

i

The main components of BalClor™ BWMS BalClor
FEEE
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Case Study for VLCC 4 %}VLCCHIFH5Y

BalClor
Ballasting
Electrolysis unit |—
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Case Study for VLCC 4 %}VLCCHIFH5Y

BalClor
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Case Study for VLCC £FXfVLCCHIBFSY

Ballast system 3000m?3 x 2sets

System Name Pressure Power Arrangement Remark
RAELIR Loss Consumption i B IE HoAh
WAL TS FH REVH #E
OceanSaver 3. bbar 1000 kW Difficult Ballast Pump
1stgeneration e BE X all steam driven
FEEIR HZRRES)
BalClor 0. Sbar Max. 470 kW Easy
fej B
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Case Study for VLCC 4&I'XFVLCCH)HHF

N
4

(@ Electrolysis unit is arranged on the side of the poop room
FAR T B E PR LR E RN

2). motor is installed in E/R through the coupling
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Market Demand T3 EK

IMO BALLAST WATER MANAGEMENT CONVENTION 2004 : BW Exchange or BW Treatment (D-1 or D-2)
: BW Treatment (D-2)

Implementation Schedule :See* USCG Reg.

BWM 2004 y

2009 | 2010 2011 | 2012 20135 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

R Year of Ship | Ballast Capacity | Ship Type / Approx. DWT
“ Construction (m3) (for reference only)

Tanker { DWT < 3400
B-3, 12" <2009 BW <1500 or Bulker / DWT < 4200 |
BW>5000  |gen Gergo s DWT <410 '

- 2008 Tanker { 2400 < DAVT < 13000
B3 14t | 2008 | 1500<BW <5000 Buler/ 4200 < DWT < 14200
Gen Cargo /4100 < DWT < 14000

Tanker [ DWT < 15000

SRS P —— .

B-3,3 22009 and < BW < 5000 Bulker / DWT < 14200
2012 Gen Cargo / DWT < 14000 /
Tarker | DWT > 15000 "4 :

B34 (2009 ~ 2011) BW 25000 Eukar DWT > 14200 |
Gen Cargo/ DWT > 14000

B33 22012 )
B-3,5 (2012+) A ol //V E
* shall comply not later than the 1stintermediate or renewal survey (whi¢hever is earlier), ip delivery anniversary date in 2014/2016

Hegulations are retroactively applicable

R AL
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Market Demand T3 3k

201572016:  Appr. 6000 Vessels each year
P E4ER 60008 FE R

5%
In 2017; Appr. 18000 Vessels
T 180008 M A0 7 B 2238
In 2019: Appr. 10000 Vessels

T 1000048 A0 75 B 22 3%
200972020:  Appr. 57000 Vessels in total

Wit &3 570008 5 A
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Thanks for your attention!
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