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A Study on Retrofitting BWTS using 3D Digital Design
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(Korean Register of Shipping)

Abstract

Over the past few years, as maritime trade and traffic were highly expanding, problem of invasive
species via ballast water have been raised. In 1988, Canada and Australia had firstly experience that
unexpected and hazardous species were observed on their own sea, they have issued the problem to MEPC
under the IMO. At the end of many years of discussion, on the diplomatic conference in 13 Feb. 2004,
"International Convention for the Control and Management of Ballast Water and Sediments of the Ship"
was adopted. Requirements for entering into force of this Convention is that 30 countries ratify and world
merchant marine fleet is more than 35% and BWM Convention will be effected after 12months from date
satisfying conditions. With Finland ratifying the BWM Convention on 8 Sep. 2016, the fleet amounted to
35.1441% and ratification country became 52 countries. Therefore, after 12month, BWM Convention will
be formally effected on 8 Sep. 2017. Ballast Water Treatment System is to be fitted in new ships as well
as existing ships. Thus, there are concerns of ship owners to be suitably installed a variety typed BWTS
in many kinds of vessels. As approaching for resolving these problems, engineering analysis was carried
out research studies and detailed design to analyze to optimal installation space for retrofitting a BWTS
using 3D Scanning method, targeting representative DWT 180K Bulk carrier of dry cargo vessels charged
more 40% on worldwide vessel and mainly two type BWTS as electrolysis treatment type and ultra violet
treatment type. Optimal design of 3D Scanning technology was applied to analyze four step process and
the overall conclusion was described in this paper.

Key words : BWM Convention, Ballast Water Treatment System, 3D Scanning, Bulk Carrier
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<Table 1> Schedules for the fitting a BWTS on board

=
=

according to Reg.B-3(Source : www.krs.co.kr)

Ship's Construction
(Keel Laid) date

On or after the date
of entry into force of
the Convention

Implementatio
n schedules
for fitting a

BWTS

before the date of
entry into force of

the Convention

. . 3 Applicable date
Type of Ship and Capacity of Ballast Water(m’) for fitting BWTS
New Ships B-3.5 All Ship's Delivery
B-3.1.1 | 1 ’~ }
Existing ships(ships 3 1 ,SOO}rln i’(;%%m3
Constructed before ess than 1,500m
2009) B-3.1.2 | or greater than
5,000m’
Existing ships(ships .
constructed in or after B32 | less than 5.000m® FlrStl I(S)PP
2009 and before the ’ ’ re;n]elwa. ur;/ley
date of entry into force d(;t:\zlfrlini ¢
Existing ships(ships into force ofri]he
constructed in or after | B-3.3 | 5,000m’ or more Convention
2009, but before 2012
Existing ships(ships
constructed in or after 3
2012 and before the | D4 | 000m™ or more
date of entry into force
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<Table 2> Implementation Schedule of D-1 and D-2 Requirement for Ships on BWMC

Until
Vessel 2017 2018 2019 2020 Total
2016
Vessel constructed from 2009 to
0 1,200 1,200 1,200 0 3,600
2011(greater than 5,000m3)
Existing vessels(less than 1,500 or
0 15,528 15,529 15,529 0 46,586
greater than 5,000m3)
Existing Vessels(between 1,500 and
14,402 7,202 0 0 0 21,604
5,000m3)
Newly constructed Vessels
7,200 1,200 1,200 1,200 0 10,800
(greater than 5,000m3)
Newly constructed Vessels
4,860 540 540 540 0 6,480
(less than 5,000m3)
Total 25,922 25,670 18,469 18,469 540 89,070
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[Fig. 1] Distribution Ratio(%) by Treatment type for
Type Approved BWTS
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<Table 3> Specifications of Subject Vessel
(Source : www.krs.co.kr)

Item Specification
LxBxD(m) 284.23 x 45 x 24.7
Hull No. S425

D.W.T 179,283

B.W.P 2,500m’h x 2sets
K/L Date 26 Apr. 2010
IMO No. 9454527

G/T 93,152
Gen. Cap. 750kW x 3sets
Nav. Area Ocean Going
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<Table 4>2} Zt}.

<Table 4> Specifications of BWTS

Item Specification

Electrolysis Type BWTS

Capacity(m’/h) x No. 2,600 x 2sets

Foot Print(m?) abt. 11.28

Filter None

Ultra Violet Type BWTS

Capacity(m’/h) x No. 2,500 x 2sets

Foot Print(m?) abt. 17.4

Filter Use
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<Table 5> Specification of 3D Scanner

AN e

Scanning Range

Vertical Direction

Horizontal Direction

Point Cloud/Sec. Scanning Time

Max. 120m

300 Deg.

360 Deg.

abt. 970,000 10~15H
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[Fig. 5] Scan Survey in Engine Room
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[Fig. 6] Installation Simulation of UV Type BWTS

[Fig. 71 Crash Detect of Installaton UV Type
BWTS
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[Fig. 8] Installation Simulation of Electrolysis Type
BWTS

[Fig. 9] Crash Detect of Installation Electrolysis
Type BWTS
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[Fig. 10] 3D Modeling for Filter of UV Type
BWTS

[Fig. 11] 3D Modeling for Module of Electrolysis

Type BWTS
T+ AAZ wj #IE(Piping) 9] 3 A &
Mg Fskalh dv FF@s AedA 9o g

)
GBS Azw A
SRR, o]F ﬂ%oﬂ BRF WA A

IR EELIERIEL
afofo}

Y Bdy 2Me #3] FaFofof it o] A
AAEA =S AR $s
wUutgs whEsolth Fy4 B9 349 B
dgs 98 “Edgewise" AXEHAE o] L3
ow [Fig. 12] % [Fig. 131 717} #49)A A
W Aduk gy A g e dAvEE) Ay
Auk B g AgAe] vt FPF # FA )

- [e)
A B

d A¥E BT qlrh

[Fig. 13] 3D Piping Modeling of Electrolysis Type
BWTS

4. Post-Processing £4d

Zyzye] 2744 vk FHYPe 21?47&%]01] o 3t
32k BElY EAE sk, HolHES ©
tel 33 mEgew F Pﬂﬂ} o] A=
[Fig. 14] ¥ [Fig. 15]°14] ®.olF=a1 lth o] €A

akn A4 33 wuY Rajo] gayw A4
wRe AZEr] oa A Bz Holedh,

Azt al7)
of WAL A AA U e w4 © )



3D Digital Design 7|Hg

o 7V ez,

[Fig. 14] Harmonized 3D Modeling of Subject

Vessel installed UV Type BWTS

[Fig. 15]

Harmonized 3D Modeling of Subject
Vessel installed Electrolysis Type BWTS
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