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# # 5387300320 : MAJOR Maritime Administration

KEYWORDS : BWM convention / Ballast water management / Thai fleet guidance

LCDR Ake-burus Changyai : Thai Merchant Fleet's Guidance for Compliance

with the International Convention for a Control and Management of Ships'

Ballast Water and Sediment 2004. ADVISOR : Krisana Wisamittanan, Ph.D.,

175 pp.

This survey research was conducted in order to obtain the data needed for
compliance with the international convention for a control and management of ships’
ballast water and sediment 2004 (BWM convention) and to develop a practical
guidance for Thai merchant fleet. Questionnaires were distributed to subjects who
were working in 8 Thai shipping companies, which were divided in half and grouped
as local companies and the worldwide ones, and also in-depth interviewing was
done to the experts. Information from 55 responding individuals and the
interviewees was evidenced the level of readiness and preparation and brought to
analyze in 4 areas as follows: personnel, budget, fleet and strategies.
The understanding of ballast water management of Thai personnel is excellent.
Some worldwide companies has prepared for their budgets. Thai fleet is ready for
the administrative works and meets the ballast water exchange standard excluding
the standard for a treatment facility which presently not found in any ships. Local
companies have no attentions and preparations for the BWM convention whereas
the worldwide ones are highly alert and well prepared. A staff training and ship data
recording have been done in all companies with the international ship routes and
a budget acquisition is now achieved in some of those companies. From the
findings, a practical guidance was well developed. By considering its significance
and simplicity a criterion, the guidance was subsequently brought to the experts for

the purpose of ranking the state of urgency.

Field of Study : Maritime Administration Student’s Signature

Academic Year: 2012 Advisor's Signature
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LANAITHAZINUIRLNLN ARG
1 ANSAUFIRUATNNINELA

NNATUN ANBINUGWIA (2553:12) Tinaaldan nnsaudanieidndugluuy
2194n139Ud93E U N sz AN UNUMNINNgARLAaAnNIaunelaq iy Wasan Tl
FRANANINNAUAN N AA AR FUATUNMTINUFINNIDIRUAT Smith TAaTLNTqALALYaY

: Sy A ) Oy v < A =
narudaniain 340 “Adaudosaenananlifugpaivnssulénnilsznm dalenFaumnay
o ] A 1 a % 1 ° 4 % 1 QI a Y Y

unsrudInuNuEiNeatingmaude azldanunsonseinle” uagldnanamniEslisae
31 “gRAIUNITNAN] AT BFUAUIULF N URTI LA ANTNUNU UN LAY Haudas
Wanwnpenadadn lUnunduluseslszing” (Stopford, 2009:4) arndpyasne1un1suds
AuAN1anzLa (Review of Maritime Transport 2010) 1seantl A.A.2010 289n1915ea
AUUT2 TN TRINAUN1TANRAZNITNEUY (United Nations Conference on Trade and
Development: UNCTAD) lusn3197 1 wdnalififindnnisAnaneduaisendnalssinmnng
2'/ Y ar a QI d? 1 dl 1 dl o 4 a % 1
nuiatiulFFumniannnTulugna e nA s iuNn TsdanaliainEunudusius

aztszinnifuuntuisauasinsatioqduiu (deygaaangla 1)

A o [y a v ' N A \
AT 1 WENLINITUBINITANUNERAUANTEUINUTLNANNNLLA ?3uquﬂVIL@@ﬂ (Widns:

v o = b
mumummﬂmum)

Table 1.3. Development of internafional seaborne trade, selected years (miflions of fons foaded)

Year il Main bulks? (Other dry cargo l Jgrtams]
1970 1442 448 676 2566
1980 180 746 1037 3704
1990 175 968 1285 4008
2000 2163 1288 258 5984
2006 2698 1849 313 7682
2007 214 14972 3265 7983
2008 2732 201 3399 §210
2009 2649 213 3081 7843

An: Review of Maritime Transport 2010, UNCTAD.



Figure 1.2. International seaborne trade, selected years, (millions of ions loaded)
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seuqngtl A.A. 2007-2009

Mode I 20071 2008 2009] I 2007 2008 2009
Import Baht (Million) Tonnes ('000)

Sea 3,285,671] 4,194,744] 3,085,635 101,774 99,370 90,702
Rail 6,825 5,898 1,936 77 70 24
Land 179,621 262,966 283,230 3,417 1,737 12,142
Air 1,323,561} 1,436,110f 1222787 223 241 206
Mail & Oth. 76,270 62,739 6,943 8,481 6,200 0
Total 4,871,948{ 5962,456] 4,600,531 113,972 113,618 103,075
Export

Sea 3,511,158] 3,950,855] 3,370,534 92 812 93,907 91,717
Rail 36,453 17,171 9,042 685 296 164
Land 282915 384,157 346,760 7,751 8,372 9,122
Air 1,463,610f 1,485887] 1,459,151 462 418 397
Mail & Oth. 7977 13,291 9,100 1 2 0
Total 5,302,113] 5.851,361] 5,194,587 101,711 102,996 101,401

A Transport Statistics, 2009 edition. Information and Communication Technology

Centre, Office of the Permanent Secretary, Ministry of Transport
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F13199 3 WENWIN9999aNesFantias g uunanlssinnuesFouasFunsussmn

AuAnluszndnetl A.A. 2005 - 2009

Type of Vessel 2005 2006 2007 2008 2009
No. of vessels
General Cargo 294 487 536 538 544
Passenger Ship 33 42 43 43 43
Passenger and Cargo 10 32 32 32 32
Container Ship 17 20 22 22 23
Reefer Cargo Vessel 264 264 264 265 265
Oil Tanker 135 141 147 153 161
Gas Tanker 34 35 36 38 41
Oil and Gas Tanker 1 1 1 1 1
Fishing Vessel 1,982 2,097 2339 2,515 2,638
Others 115 121 128 135 150
Total 2,885 3,240 3,548 3,742 3,898

Gross Tonnage

General Cargo 2,365,458  2.392866] 24076531 2415669 2?469,966
Passenger Ship 12,638 12,828 12,832 12,832 | 12,832
Passenger and Cargo 4,007 4,019 4,019 4,019 4,019
Container Ship 189,196 238,727 242,307 242,307 244 430
Reefer Cargo Vessel 94,263 94263 94,263 96,414 96,414
Oil Tanker 434,121 442,100 476,245 495.041 543.167
Gas Tanker 50,463 52.172 53,155 60,707 69,457
Oil and Gas Tanker 1,265 1,265 1,265 1,265 1,265
Fishing Vessel 317,910 341,660 396,418 421,757 446,367
Others 68,842 70,380 71,592 75,065 223,491
Total 3,538,163]  3,650,280{ 3,759,750| 3,825,077 4,111,409

A Transport Statistics, 2009 edition. Information and Communication Technology

Centre, Office of the Permanent Secretary, Ministry of Transport
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(UNCTAD, Review of Maritime Transport 2011:19) lAszyfNan19N190ANBLTBNILLIL
iAsgRauaznisAtzediantudasl a.A.2009 (gﬂ‘ﬁ' 2) ‘ﬁﬁm@ﬁi@mﬂﬁuimmq?ﬁ@mﬂum
AUANWNELA Tmﬂﬂ@hﬂf’imuuﬁqdmﬂmﬁﬁi@u?m@mwumauﬁ’mwmL@ffu dlugiasd
piaiileg %mﬁfmﬁqunwuﬁumqLﬁmgﬁ@LL@zmié’wmIaﬂLmewﬁmﬂw’Luﬂ’]immﬂ

%
UA1

=)

Figure 1.1. (b) Indices for world GDF, the OECD Industrial Production Index, world merchandise trade and world
seaborne trade, 19902010 (7990=100)

504

" 1900 1991 1902 1993 1994 1995 1996 1957 1995 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

—=&— World memchandise trade ==k = World seaborne trade === World GDP = % = 0ECD Industrial Production Index

Source: UMNCTAD =zecretariat, on the basis of OECD Main Econamic lndicators, May 2010; the UNCTAD Trade and Development
Repaort 2010; the UNCTAD Review of Maritime Transport, various issues; WTO's, Infermational Trade Siatistics 2009, Table A
1a, and the WTQ press release izsued in March 2010, entitled “World trade 2009, prospects for 20107, WTO merchandise
trade data (volumes) are derived from customs values deflated by standard unit values and adjusted price index for
EEerniﬁ cods. The 2010 index for seabome trade is caloulated on the basis of the growth rate forecast by Clarkson

esearch Services.
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2 ¥1auLantsa

ANANINNNZLATEUINUIENA (International Maritime Organization: IMO)

I NNNga9indLRNIEe (ballast water) dmunalis WinBeussynliinelse lomily

NIUANANAATDETE FNEIBIN1TNIFILAT AN LT ILT92891AF9AF19F9 5D (International
iy . . = v dl o al

Maritime Organization, 2011c) Immfgmﬂixmm“lm,wmmsmmemwmxg@mmwmq

TAT9d31928938 (NTNWEINN, 25550) wAT Hayden waz Whyte (2003:289) lidneda

NmsgIuNITgUinetih s FeredtsrmAlinTuaudnunguung e ANl aeaiang

I 1
o o 1

TN (Biosecurity Act 1993) TalAaninAudntinduienizene t1sanDeRamdu
- dl ) - = < ¥ o Hay o 4 A o o
avAtsznauauls WU avAlsznaun1adaniw fatnduan il in s luFaiaiiussaunng
a 901 =R o 1 a = = o Dd! = = dl
Autnan nstfuussvisuFavzeineldzvannavesizawazunnasanau llansnaunly
I 1 ZJ/ = 9; A dl % [ % % 1 1
unlddnazuaauassatludupsuaniivsannaznauiiugs nezlilsamnege faliane via
alldl [~ U =l ZI/ = 901 o n:ll %
N usruuuaznaw uwsiu Inanialugetiuetaltiunatidumiagilszunndenas
30-40 1A9UUIATLINTLULATHAMNLANFANA UL P Nz ANU89 30 A UATLAAZAN

(A1379% 4, 5 WA 6)

F13999 4 TUIAKAZAIINAUNELIRITE NINA: Ballast Water Treatment System Installation

Issues: A Class Perspective; ABS

Vessel Catego Vessel Type Representative Ballast Representative
gory P TR Capacity (m?) Pump Rate (m¥hr)
Bulk Carriers
Hondy 18,000 1,300
Panamax 35,000 1,800
Capesize 65,000 3,000
High Ballast Tankers
UEPEﬂdEI‘II Handy 6,500 1,100
Vessels -
Handymax-Aframax 21,000 2,500
Luezmax b4, 00 3,145
VLCC 940,300 5,000
ULCE 5,000 5,800
Containerships
Feeder 3,000 250
Feedermax 3,900 400
IEDUW B"“J"l": Handy 8.000 400
ependen — 0 —~
Vessels Subpanarmax 14,000 500
Fanamax 17,000 S00
Postpanamax 20,000 750

Source: ABS Ballast Water Management Advisory
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BALLAST CONDITION
VESSEL TYPE bwT NORMAL || o, of DWT HEAVY % of DWT
(tonnes) (tonnes)
‘Bulk carrier H 250,000 H 75,000 H 30 H 113,000 H 45 ‘
‘Bulk carrier H 150,000 H 45,000 H 30 H 67,000 H 45 ‘
‘Bulk carrier H 70,000 H 25,000 H 36 H 40,000 H 57 ‘
‘Bulk carrier H 35,000 H 10,000 H 30 H 17,000 H 49 ‘
hanker H 100,000 H 40,000 H 40 H 45,000 H 45 ‘
’Tanker “ 40,000 H 12,000 H 30 H 15,000 H 38 ‘
Container 40,000 12,000 30 15,000 38
Container 15,000 5,000 30 n/a
General cargo 17,000 6,000 35 n/a
General cargo “ 8,000 H 3,000 H 38 H n/a H
Passenger/RORO 3,000 1,000 33 n/a

Source: Australian Quarantine & Inspection Service 1993. Ballast Water Management. Ballast Water Research

Series Report No. 4 AGPS Canberra.

Yinnsanqiduen lwFeudaraiazuansivllnuaudnsuzaesniseanuuuize

PUNALATAINNLIY LL?QT@QﬁQﬁ’rJ

11: GloBallast Partnerships, International Maritime Organization 2000-2011

! 14
;13199 6 BNmsANqEndLan luFausazlsznm

Build date

Bulk carrier
Tankers
Container ships

Other

(e.g. passenger, cargo and supply ships)

Handysize up to capesize: > 5,000

Coastal tankers up to ULCC: > 5,000

Feedships: 1,500 to 5,000; Handysize up to ULCS: > 5,000

Most passenger and general cargo ships are in the 1,500

to 5,000 range. Supply ships are either in this range or less

than 1,500.

Typical ballast water capacity (m3)

N Ballast water treatment systems: Guidance for ship operators on procurement,

installation and operation; Lloyd’s Register
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3.1.1. d99282n15UN (Introduction Phase)

o % a d? v 1 a g
mimmmmmmmuiwmﬂmmgmmu U ANALNALURTH
990415 (Natural  introduction) 939 Lﬁmiumﬂm@ﬁﬂL%’mﬂmﬂuumj (man-made
. . 3| o ¥ 3.’/ . . . . = v 1 1R s
introduction) wwn1sudnunInesiala (intentional introduction) m@mmgmﬂumm@m
(ignorant introduction) viraA N lufgla (unintentional introduction) tun131EHTAE

gnnauang (legal introduction) u?ﬂﬂwﬁﬂ@auﬁﬁL%’mﬂmﬂamﬂguma (illegal

aa

introduction) N13gnafiugIUIednd (migration) wran st dnuuuLgLRLMe (accidental

introduction) ftflugtlutumisnasnisindun leguiu

3.1.2. 99932e1xn131516 (Adaptation 138 Acclimatization Phase)
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3.1.3. 49992812N19a01U1A9LeY (Establishment Phase)
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Cross section of ships showing ballast tanks and ballast water cycle

-

Loading ballast water
OM source pory

Ay
1. NNLTARUNIY

° Y o ¥ A
V]qﬂqﬁ\@]lluq'm_l LN L‘ll']él,ﬁ‘@

loading
(3190

& g

o
€ At destination port & o

Discharging ballast water

oy 5
)

3. NvinEalananig

v
dwmﬁm’m@@ﬂ@mﬁ‘@

Ballast tanks full
e During voyage

2. 9xuinanIsLAuN9

UALIRNT AN ALY

Jocon oc?

0o ool ]

Corw‘hoid

Ballast tanks empty
O ouring voyage

4. 9WINNITLAUNNNAL

AN R LRI

7171 5 nAfRTesFaLanININTsdLIRILaTddnsTesindLREe

111: GloBallast Partnerships, International Maritime Organization 2000-2011
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3.4 Ty AR aNNNANMENNAINHANT SaRUs s iurinduian e

1A39n17 GloBallast Partnerships A& lAN134TLALULIBIANITNNNLLA

5en19192nA (International Maritime Organization: IMO) 1&g udatleyninisgnau

= . . . . a o & 1 a all o 90) o = Yo
19790 (biological  invasion) mawum‘wuqmmu‘wﬂ:ﬂumﬂumﬂuLfmwfaifmﬂ
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Maritime Organization, 2011c)
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3.5.2 North Pacific Seastar
FANNANUNANERS Asterias amurensis
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gﬂﬁ 7 North Pacific Seastar (Asterias amurensis)

11 Ten of the Most Unwanted, GloBallast Partnerships, IMO 2000-2011

HangEny: 2eeiug linsaazidusdiuaunin il lTun dudndoun
uniiuluswandennataiugidnldeg s amnsanusssuaifnananeaaelvize

Wan 19 A4y
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IANANYAGRS Dreissena polymorpha
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gﬂﬁ 8 MRtINZWIAE (Dreissena polymorpha)

#i11: Ten of the Most Unwanted, GloBallast Partnerships, IMO 2000-2011
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3.5.4 AMMINARUANITE (Asian Kelp)
TIONANYANGRS Undaria pinnatifida
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3.5.7 Toxic Algae (Red/Brown/Green Tides)

TN ANLAGRS — (various species)
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51/71 13 Mitten Crab (Eiocheir sinensis)

11: Ten of the Most Unwanted, GloBallast Partnerships, IMO 2000-2011

3.5.9 Cladoceran Water Flea
IaNANLANGRT Cercopagis pengoi
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gﬂﬁ 14 Cladoceran Water Flea (Cercopagis pengoi)
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3.5.10 wuANBE Waaianimnlsa (Cholera)

FaNIMENFAERS Vibrio cholerae (various species)
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7.21 WNAINNTTUILANINIGNEA (Mechanical Process) MU A3NWANT

. . ad o 4
nga (filtration), 98N17AALLEN (separation)

7.2.2  WNAINNTIZUAUNITANEATN (Physical Process) U A5%NLae
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lulmsian, n1svinfansuinniantifa1udunsALazA19aINA1 pH, N999uRENaY

(flocculation), LA¥ATA)
7.2.4 NILUIUNNTINNTAAINE (Biological Process)

725 NITHANKNAIUNIZLIUNITAINANLT1A2817% (Combination  of

Processes)
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Iadu 2 '&vm:rm:ﬂfaiwj (Ballast Water Treatment Technology, Lloyd’s Register, 2011) An
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NIANEITD (disinfection)
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r Solid-liquid . Hydmcy{{snne e
separation
= Coagulation

+

= Ozone
Chemical = Chilorination
Disinfection and  * Electrochlorination'Bectrolysis

dechlorination = Seakleen (Menadione based)
Ballast Water Treatment < * Residual chiorine neutralization
Technologies = Ultravicket {UV) irradiation

Phy sical = De-oxygenation
Disinfection = Heat(thermal treatment)
= Magnetic treatment (mix of physical and chemical)

Microagitation » Cavitation
= Ultrasowrsd

Advanced

e = Using TiQ2, OH, Fet+ and others
Oexid ation
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Figure 3: Filtration {a) and hydrocydone (b) processes
917 21 ANHUENNININUBBITLUTNTANN AU LLILENUNNINIDILAZ LLILBNARLIIUALN

111: Ballast Water Treatment Technology, June 2011, Lloyd’s Register
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Figure 4: UV tube and systerm
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717 22 Firatineszuutintininduianssuaantd u1: Ballast Water Treatment

Technology, June 2011, Lloyd’s Register

7272 A9l AAN9 15a NI A INNINLARNIE AN
(physicochemical inactivation) ‘Emamﬂ%ﬁumg"ﬁ (UV light) (‘Iﬂﬁ 22) pauFau (heat) YEG

4

g ANz TN IBINAILABAT (cavitations) NAHINTIARURRINT IR LTT1FY

7.2.7.3 nsmlEenmend (asphyxiation) laeRdnnsani3unny

a8n31a1 (deoxygenation) faeRbgryaunIAviseaNim@esdn U ludedien
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Figure 5: Typical treatment process
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(Ballasting & De-ballasting process) 11: Ballast Water Treatment Technology,

June 2011, Lloyd’s Register
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8.1 miﬂﬁﬂﬁmummgmm@maﬂuﬁmﬁqﬁuLfml?fm (Ballast Water Exchange

Standard: D1)
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8.1.3  n1ganAdNdNdulaenisiANdnziadngdeduianaInA ULy

(dilution method)
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AAATTULBTNNZANBEN RN g T8 LR LAR L TIAINNNAULY wazIzIRTTY
Ananizanaunduiainiglude Ingdunessuuian1stns Ul N A uasIaLsaztall

a

Wiauiu (IMO MEPC 38/13/2, 1996; Villac et al., 2000 8148411 Champ, 2002)

82  nisUfiRminunsgiudsr@ninawuiduianise  (Ballast  Water

Performance Standard: D2)

¥ v o a o v o ¥ o a
ANNURUNAL /-2 UANDUALLELN™ 1ﬂﬂqﬁuﬂ19ﬂqﬂuﬂ°ﬁu® uALazUTNIY
£

1A TIpLazITa lsAR v unn AL G IS RNNnnET 49T (NTNEIYIN, 2549m)
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A17INN 8 °]J1<L’WWLL@SLG‘N’]M"II@\‘]’&QN?JQ[FILL@Z@@‘HWWﬂWMuﬂi’Jlﬁ]’]NN’]?ﬁ’]uﬂi‘:ﬁ'&‘V}ﬁﬂqwu’]

q

AR

Organism category Regulation
Plankton, =50 pm in minimum < 10 cells / m?
dimension
Plankton, 10-50 pm < 10 cells / ml
Toxicogenic Vibrio cholera (01 < 1 cfu* /100 mi
and 0139) or less than 1cfu/g
' {(wet weight)
Escherichia coli < 250 cfu* /100 ml
Intestinal Enterococci < 100 cfu* /100 ml

Table 1: IMO 'D2" standards for discharged ballast
water

* colony forming unit

111: Ballast Water Treatment Technology, June 2011, Lloyd’s Register
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papalili

AaTNINAATTR AuNIATgINgTR TR DN PN
(n) e Vibrio cholerae GINN‘W‘]:% (la1 wazla139) waandn 1 Colony Forming Unit
(cfu ) fia 100 AAAAMT WTaLIALNIT 1 cfu Fia 1 N5U (muumﬂﬂﬂ) YRIAIDLINAIAR DL

v &
218!

(1) ¥ia Escherichia coli fatin31 250 cfu 8 100 NadaRT

(P) @8 Enterococci Randeluantd tasndn 100 cfu e 100 Radams

8.2.2 ﬁmumLfmﬂumafﬁmﬁwzuuﬁﬂﬁmﬁﬂﬁumewmmim

192@ANBNINLNDLLRN

v o =
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8.2.2.1 Bansanandl A.A.2009 (W.A.2552)

(n) BeTiTBunnsdeduIansEidng 1500 was 5000 ANUIATINAST
ﬁ@qﬁmmiﬁﬁﬁuLfmmummﬁmﬂ@:é‘w%mwﬁﬁﬁuLfm TE mmgmmﬂﬂ@ﬂumﬂﬁﬁ
duaniluatnetesauial a.A.2014 (W.A.2557) ndsantuseadulnin wnsgiu

v v
UsLANTNINUNBLLRLVINTI

(1) FeRNdcuamsdeduetiasndn 1500 UseN1NNIN 5000
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wWasuaneunsueluesinetiasauiell A.A.2016 (W.A.2559) uasanntusaaiiuldmniu

11 mgmﬂ?zam%mwﬁqﬁmm Wi

A9 9 nuana lunsAnfesriuintntihdueInuInggulsrananniiduien

(Ballast Water Performance Standard) #115u3ansatuluiagnan Ny

Year of ship construction*
Ballast capacity || Before 2009 2009+ 2009-2011 2012+

< 1,500 m? Ballast water exchange Ballast water
or tregtment until 2016 treatment only
Ballast water treatment only
from 2016

1,500 — 5,000 m? Ballast water exchange Ballast water
or treatment until 2014 treatment only
Ballast water treatment only
from 2014

= 5,000 m* Ballast water exchange Ballast water exchange Ballast water
or treatment until 2016 or treatment until 2016 treatment only
Ballast water treatment only Ballast water treatment only
from 2016 from 2016

Table 2: Timetable for installation of ballast water treatment systems

* Ship construction refers to a stage of construction where:

+ the keel is laid or construction identifiable with the specific ship begins; or

+ assembly of the ship has commenced comprising at least 50 tonnes or 1% of the estimated mass of all structural material,
whichever is less; or

+ the ship undergoes a majer conversion.

Major conversion means a corversion of a ship:

* which changes its ballast water carrying capacity by 15 percent or greater or which changes the ship type; or

+ which, in the opinion of the Administration, is projected to prolong its life by ten years or more; or

+ which results in modifications to its ballast water systern other than component replacement-in-kind.

Conversion of a ship to meet the provisions in the Convention relating to ballast water exchange (Regulation D-1) does not

constitute a major conversion in relation to the above requirements

111: Ballast Water Treatment Technology, June 2011, Lloyd’s Register

=

8.2.2.2 Fafisaluvisanadll A.@.2009 (W.A.2552)

FaniBumsdeduatioanda 5000 gnuiATiNms o

v v v
ANLUNNTAANITUNELLRIANN NIATFIULTEANEN NN LRI

A

8223 Fansalunzandsil A.A.2009 wAnaull A.A.2012 (W.A.

2552-2555)

FeNNUIuIAsieduLan 5000 gnUIATLNATUIANINNT BB
ANHUNNTAANITNIATFIULTEENENINUNALIRN WTe NmsgIunNa B einduan Ty
aeiatioaauil A.A.2016 (W.A.2559) ndsantiuseduliniu unsgiusz@nsnini

v
ALLRIVINTI
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8.2.2.4 7asaluvizendall A.A.2012 (W.A.2555)

FandUFuInsieduian 5000 gnUIATINATUIENINNTT FBY

ANLUNITIANITRIDULRIAN mmﬂmﬂ@:@m’ﬁmwﬁﬁuLfmwhﬁu

M13191 10 Avusan lunisdiRninendnuynsendtelszinedidagnisnruanaz
o %’ [ A IS ° o A ] ] | '
Apnsrihduianizenaznzneu U A.A.2004 dmiiFese luduazizeinn

Year of Ballast water
9 4 4 13
netruction ity [P 2009 § 2010 § 21 § 202 214 § 215 H

In or after 2009 = 5,000

s et e Y
s = 5,000
S

Newly built
Vessels

gr  swenos oo NECECIEE EEETEEED
=]
oo

@
82 eens /| ENNERCTTTID
oi- BﬂmaitmhrEmrnrlgo Standard, D - Baliast Water Performance Standard which pracically requine s inskation of restment
squipms

1 to the IMD thon & 10052 5) vessal s cons tructed In 2003 will notreguirs to comply with D2 regulafion untll s
acoridlnnullsuu_l but ot kater than December 31, 2@11

A Shipping industry sets sail;Multi-billion dollar ballast water treatment system

market. Frost&Sulivan Market Insight, 1 June 2010

9 szuvihtinurauaIniag luilaqiiu

4
9.1 gudeyaineniudEmiuanszuuintninduian e

Lloyd's Register (2011) leseaudaganiiludseTamiinaatuaniuniw

1 1%
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¥ a Z// Vo a v YoAa o
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9.1.2 Tumasuinaaiumalulatiindniiduiennisyine i qguiautl 2011

'
A a v a v o

FUFENNE1990N19819929 U2 31 978 FaRAUIUAARLE AT LU UN1TA1799 1
IPRUNNANRLET 2010 AU lAY NS INHaa WU 40 918l

9.1.3 luparalaqiiuiszuutintninduian Fan liusnsviadn 59 szuu Tu

¥ ]
AMUIUULNLFENHHAR THLFNIINNUTlesyLIL
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9.1.4 Ui lidayanameilindiuan 55 e snanniavan 14 Yszne 39
UszinAanigaLEnIlauIuLFEmY mm’ﬁlm

9.1.5 iv‘uum‘umm@mmmhmiﬂ@ﬂqmﬁr active substances) QIWaN
n¥a siseiesn vitegnaATiuntlssinm ity AaeTi e Talty AFeIHUN1TU0999N IMO
£ T8 19w 28 numﬁmumﬁmﬂﬁuﬁugm (basic approval) WaTHaNUIU 16 T2UL i
simmﬁ”mm%uzgmﬁ’mmnmm:m@um@ﬂmﬁu@“@lqmz’i@mmw:m (Marine Environment
Protection Committee: MEPC) FeUFREILAD

9.1.6 sLummmﬁ%ﬁuﬁ?:uuﬁﬁﬂmﬁﬁ@“uLfm Frinunns Funsusesdy type
approval MWNLLHQWWQHW?ﬂﬁﬁQL AtRUNTSUTdTL LA AN TN S LLaN (G8) U84 IMO WA

ANUIUTNAL 14 211

s . ™
207 Sep 08
Feb 10
. Apr 11
10
0
us Japan  Germany Morway  Korea UK Other

Figure 6: Technalogy suppliers have increased from 4 in 201010 55 in 2011,

ﬂﬁ 24 m'W\ILmmmmumtmmm@m”uumumm@mm mumﬂ 2008-2011

111; Ballast Water Treatment Technology, June 2011, Lloyd’s Register

s ~
Other 8
Nane 10 UV irradiation 14
Cavitation 10
Hydrocyclone
Filtration 37 2 Electrolysis/ —
electrochlorination Ozonation &
19 Chlorine-based
Deoxygenation 4
5
(@ (b)
o _/

Figure 7: Summary of treatment technologies used for (a) physical pre-treatment, and (b) disinfection. Note: one or
more disinfection options may be used. *Other' treatments include the use of coagulant before filtration, heat
treatment and non-chlorine chemical disinfection.
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317 25 nauaasilszinmassnalulagnldlunisindainduan (18) 35UTanenianIn
dg/ U = ¥ o o dl
vDa9sie (1) wuuldansintim Nun: Ballast Water Treatment Technology,

June 2011, Lloyd’s Register

9.2 wualtiNmAszuLLNtATNa LR

v
o o o

fayaannnisiasnainszuuintatiniduianlusgdssina Inganiiuidsy

Frost and Sullivan W91 39A118472 UM TANNdUIR1Azsaas il nduauitiasaniilugag

¥ IS o o dl ' ] dl =2
AU TANNITINEWENUN waluladl uazserusanazdenadaaundasatneraiiiagdlauie

| e N o A A =
TLUENAWNUANTINNENUINNT QUN?Z@U?']@WVIW\‘W]J’T]HIH 1 A.A. 2015

Frost and Sullivan (2010) li@n98es1anseuntindaaasuzEmiilug
o 1 dl dl % 1 & a o o o o 901 [ % [ A
Anudne ausedefsryldle allewmalulagdiuiusruuintaniduien Uszanau
fueNel A.A.2008 (Ballast water treatment technology guide) w84 Lloyd’s Register GR
seylddnsmszuniininazuanseauawnsesiiuiimeia Tnaduauia 200-250 gnuaar
wmssiadalue azlszAusiaiegi 175,000-490,000 Wizeyanigeisng warszuLnNIUIA
Tnnunau Gelaonusiasnisiiiawin 2,000 gnunAiiunssadalug anadseAusAFaus

650,000 Ta17143,000,000 Wizeisyanige L

4

m@“‘ $21.1 bin

?-"'“@
)
s

$11.6 bin

2017 - 2020
$1.35 bin

2013 - 2016

2009 - 2012

Noter AN figures are rounded; the base year iz 2009, Source: Frost & Sullfvan
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31I7 26 wennsafuun IduduuisnisaaIAscuINTALNALIRN 5219T] A.A.2009-2020

" Frost and Sullivan (June 2010)
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3
5Fusingaunasann 1 a.a. 2012 nasaneudnyoydnaisduld
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fladednAty 1w Usc@nsn naasilutinns e inNenaiLAINENUAZ AINGITDVIaATT9e
[ a °© o o = a i’/ d” dl dl ]
Hasiudyminisgodaindsdunialuszuuiazuininisinsssruu Ui u@esanis

fluavesuiangnanlnliuds ssuuazdeciiunisiusesdnldnansgrutlaendsuay
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v
o

%’/ v a d” dl o 1 =l soj % A 2] | %
UNATIANIRAEARIRAARAITE UL BaNNWRTALaY Wiy Tusatihdunazidanna ufu (Ballast
water treatment systems: Guidance for ship operators on procurement, installation and

. , _ XX d, do o o 4 o o
operation. Lloyd's Register, 2010) ¥ananni Aunansnanianiglusiasiasasansaiaiiii
1 4
gulassnd Ay lunisuFulgeizald damanszuudiniaild daanusiasnisiiaslninunnay
a o 3| ¥ a ZJ/ nﬂl o a QI a . .
wnkazaiufasmafamraan1ie ARG LRN (Ballast Water Treatment. Ship Repair

Jounal, 2011)

A typical Ballast Water System onboard a tanker (Oceansaver)
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111 Ballast water treatment. Ship Repair Journal, 2011
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i11: Ballast water management: Impact on design on new buildings, RINA1986
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Elgitric Pawer Incrasss [BALLAST WATER TREATMEMNT SYSTEM), functien of tatal
ballagt treatment capacity
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11: Ballast water management: Impact on design on new buildings, RINA1986

Increment % of power installed per DG
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i11: Ballast water management: Impact on design on new buildings, RINA1986
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21191 32 AnMUZNITINIaNNTLLILLINgLRN IBiEFa AUA NG
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NN http://www.nei-marine.com/en/configurations-a-installations
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NN http://www.nei-marine.com/en/configurations-a-installations
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- Angiinsnlszuiiniatinguian (Ballast Water Treatment System cost) §
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