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SEAMEN’S LIFE HAS CHANGED
ARBVEFRHINRE T

N\a%a

o=
* Always busy while in port — cargo « Bunker operation often conducted ¢ Provision and spares are taken
operation has priority and time is of while in port — full attention onboard
e C phapmess Coured . SRR IR
- BOFEEEIAIRIC | IHEMEEEk N =
- Port State control and Vessel . Eﬁmﬁ{ﬂ%ﬁ%hwé&ﬁ M, Maintenance and service work

inspections by authorities B conducted.

- BOEZEMEMIMBFICERR :
BAVQ ws jzz.os-js =R - MERARYAEIFFOARSS TIF



IN-LINE BWMS VS BAWAT BWMS
EENEZKSIERSA VS BAWATHESEKEB RS

Step 125981 Step 2582
BALLASTING VOYAGE DEBALLASTING
) FIESK Aot i In-Line BWMS
) e a ! EBNEHKEER
2nd treatment gff

Two Step Treatment

Filter » Disinfection » BW tank » 2)RAME
\q::u\ XE > 9 d i i
i RE FEHOXE » Neutralization j Process

FRF{ERD — B

Step 1201
BALLASTING  DEBALLASTING

FIERIK FEZKHERL

v

»d
L |

A

Bawat

BWMS Bawat

e » BW tank One step treatment

:?;ﬁ?\ Eeie . process

¢ | gomm
VOYAGERfT SRR

[
»

<
<
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BAWAT BWMS
BAWATHIEE K EIE RS

« Ballast water treatment is taken to sea and conducted
while sailing — thus reducing risk and workload while
In port.

« EHOKCERERATIIRITRY , AfTHIET , itk
{7 BORNXE A TIEE.

* While sailing crew will prepare the vessel for
upcoming cargo and ballast operations.

* MRS AR EIRIN WA EEREES IR,

« Depending on the vessel type and trading pattern
different operational ballast water treatment methods
are valid.

. f%g%ﬁ&ﬂﬂ%@%nﬁ%*ﬁi\i , MRV EEEKGEGEZRE
XXHYo
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BAWAT PASTEURIZATION TECHNOLOGY

BAWATBERERIA

______________________________________________________________________

I

. Regeneration
' section

B,

BAWAT A/S 5 22-05-2018

A
72C

______________________________________________________________________

Heating section
IR 35,

Retention section
{REBXIE, 40 secs

Y, Bawat




THERE’S ALWAYS HEAT AVAILABLE
EREnEIMER

Exhaust gas
RS

Jacket water

100 % Main engine power

100%FEHIHE

47%

/

Scavenge air
RAEE

» Shafti = Scavenge ainSiES
= Jacket waterseEK Lub oil cooler;&;gi$%028
Radiation4257 Exhaust gas

BAWAT AIS 6 22-05-2018 @ Bawat




THERE’S ALWAYS HEAT AVAILABLE
SRS RIAME

Exhaust gas
RS

Jacket water 100 % Main engine power
100%FH1IHER
FEIK

29%

47%

/

16%

Scavenge air

1% |
A0 ‘
REVRE 40/9/00/0 3%
= Shaftif » Scavenge ainSiES
= Jacket waterseEK Lub oil cooler;B;H4#128
Radiationgg1 Exhaust gasfES,

Bawat BWMS BAWATHEIB R %
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BAWAT BWMS

BAWATRIEEKEIR RS

Monitoring Unit
BRI

i

When ballast water has
2 passed through the Bawat
”\ system ballast water can be

ol \ discharged in compliance
‘,\ - =1 with regulatory discharge
) " standards
L EEKIBITBAWAT [EEK

IR |, AJLARIRIE
AYHERRAEHERL.

Heating
Section
IS

R

Retention
Section

s {REAX 5
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OPERATIONAL METHODS The Bawat BWMS can be applied

;ﬁ1,EH:£ in different configurations
~ ! Bawat [EE7KMERAR AR AT
RS
—— @ Circulation treatment = @ Ballasting - ‘Circulation Treatment’ within a
R EERGNE in-line treatment ballast water tank.
FIEEOKRY IS 2 PAbE . , .
Ballast tank Surplus heat Ballast tank Surplus heat : Eﬁ7ﬁﬂ@mﬂg1@%ﬂ%fg

2

“0)‘ PASTEURIZING
UNIT
~

* From sea chest to a ballast
water tank.

« NEZKRERIEZKA

* From one ballast water tank to
another ballast water tank.

— De-ballasting
@ in-line treatment o M—1NEEZKERIBIM—1E
B Rk My AR hgLI Hokie

PASTEURIZING
UNIT

Nitrogen

I ]
@ Tank-to-tank treatment
REXTRERIAL IR

Ballast tank Surplus heat  From a ballast water tank to
overboard.

- WEEZKIEEIRES

Ballast tank Surplus heat Ballast tank

PASTEURIZING
UNIT

PASTEURIZING
UNIT

Y, Bawat
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OPERATION
=E
N
In-voyage treatment means:
ARHPRISMES NERE -
» Treatment while sailing and not alongside.
« FERVTEIEIE |, MARESEFI
* Preparation of cargo operation scenario in next port - with a margin.
- EMROEERYEESE- 5 —EHINEER
How to create most flexibility in ballast operation?
NMaIE EEK IR ER SR AR RIEME?
» Maximize the amount of treated ballast water onboard.
« BCIEERESUKHISER KW
» Minimize the amount of untreated ballast water onboard.
« O RELIERERIKAIEE

—— R
e N S

BAWAT A/S 10 22-05-2018




CONTROL INTERFACE

f il

2017-06-06 16:49.55 ‘Waming |0 602 - BMO01 Biological manitor communication emar System stalus: UTC:  DB/DB/2017 07:50:21 AM
20170607 17:09:19 UNACK_RTN Waming D 520 - Treatment completed ) ) T
N B 0170607 172048 UNACK_RTN Waming ID 519 - Trealment stopped Stop ‘ Circulation ‘ Manuelmade off | gy by mode active T
<y Bawat L
e v - Treatment status: icat :
Ballast Water Management us: §
Fosts contol (et | r'-\tkcnomsldge in Cantrol Ballast ‘ De Ballast Tank to Tank Flughing ‘ Ready to setup
PC302 In control W
Ballast ""
MS Eltronic Bawat
Overiew
WET Wing& P WET Wing5 P WET Wing4 P WHT Wing 2 P WET Wing 1 P
Process Treated [ Treated [ Treated Untriated Untreated
Data = = =
WETDEG P WBTDBS P WEBTDB4P WBTDB2P WEBTDE1P
Treated Treated Untreated Untreated Untreated
Alarms
APT
Treated L U L
Sattings
WETBDEG S WETEDS S WETED4 S WBTBD2S WETBD1S
G Treated [ Treated Treated Untreated Untreated
'WET Wing6 S WET Wing5 S WET Wing4 & WET Wing2 S WET Wing1 5
Treated [ Treated Treated Untreated Untreated
status:
_Remaining time before Stop when compleled: Info: Tank lagen
DB Volume to treat: Actual volume treated: No active treatments m | SHOWALL
Hours Minutes m3
E | Tank treated
Actual temperature: Actual flow rate: @ | Tank unirsated
°c mam
-
Eltronic
water tanks
PROGUCTION IT £ AUTOMATION ovemew
BAWAT A/S 11 22-05-2018

Example of control interface
EHlEORIGIF

The bar on the top of the screen
is always visible and contain an
alarm banner with most recent
alarms/warnings, change of
control functions, treatment setup
buttons, system status etc.
FRIERI=R 8 WY , AEE—
IRETS , BEREREIRES.
zﬁﬁﬁuma}a QIBIGERZH. ZFRES

=Jo

The buttons to navigate between

main screens are permanently
located on the left side of the

screen.
EFREE YRR A AT
=AM,

For each main screen, a number
of sub-screens are accessible
using the buttons on the bottom

of the screen.
NFENERER | JLAMERFERERSY
RHRIAR— YRR,

Y, Bawat




Example System specific settings
include flow setup settings, heat
source temperature setpoints,
valve ramping, valve setup etc.

CONTROL INTERFACE
fahiliEC]

V Standby Stop ‘ Circulation ‘ Manuel mode off | P:::::‘::d ﬁr 1:::“'32::3:371“ N ﬁ1§”§éﬁﬂga{$i§§@;ﬁ : iﬁ%}?—é%u i‘ﬁ
& _Bawat : e E. AIREERE. @ TRE. @i
R SR e Force contral Request control htkcllmzlﬂge Q:iﬁmlln ot Ballast ‘ De Ballast ‘ Add/Rernove water Flushing | Ready tosetup : E%o
EBallast P&| Diagram
ity A process and instrumentation
diagram provides real time data for
oo ! ; each sensor, control system
- . N i =] {WL,,M- | regulation loops, and proportional-,
T =y b= = = integral- and derivative (PID)
Settings — omnkt_g >< 137] ¢ 03] Bar 0.2]Bar 48] ¢ it T S 03] Bar regulators for the SyStem_
. S _
) 1 = oia — PMIIEFIGERER M 7 B MERkEERY
o] sl - S -
- s e o . %Eﬂ‘éﬁ%\, IR AETIEIES | FIEE
; e e Bll- , F>-Fi5 (PID) AT RS,
EVOO04 cvoo CoeJ
) T F— Alarm limits, PID-values for the
Lo L) o) D controllers and transition time for
the valves can be modified from
this screen.
Citront RN, ISP IDERIR AT
— |t HEJATLANIXANFERE 1S3,
BAWAT A/S 12 22-05-2018 @@ Bawat




SIMPLIFIED SERVICE & MAINTENANCE
RCHIBRSS H R G4

« Standard high-end components and straightforward
operations

- TNERYE IR BB AR

» World-wide service available (24/7 remote support,
spares, annual performance check etc.)
« EIKMUAIIRSS (24/7ImFESFTF |, Bt FEUEEGES)

,,»‘3’?' -
=i~ .
3

-

- <

,A A= . —_\
é%é Unique Grou Y
ORtech:oon §3 q wmﬁ TAYde)
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U.S. COST GUARD TYPE APPROVAL
XEBFEZFPARIEHEIIL

o), Pre-tests P .
FEL L Readiness MR\ | ond Based A Ship Board
—__‘ Rily Evaluation % il Tests g Tests
— MARTEE TG R R ERE
F Y F Y
9 9
* Pre-tests successfully « 15 ‘bioefficacy’ tests « Hardware installed « USCG TA
carried out during 2017 in 3 salinities. commissioning ongoing. Expected
to optimize process - TESHEE T 1SHEMIARUIE o BRI EEHI T Q1-2019
parameters. - - Tests to commence Q2- - 1T%12019
. z_—jégoﬂgﬁ;zmj&gﬁgmu . gezst 2|ooelr|é)d.S Totbe c:ompletteddb 2018 Q Eggﬁg %
i, LML IZ 24 ) . System operated by . — = LR k=
R DHI personnel. 2018FF _FEFF R USCGHI
eadiness Evaluation - MRHR:2018FE_FERA. R
package submitted to EDHIA S38/E,
USCG. _ ,
. EISUSCOHITAS SR * Tests supervised by Lloyd'’s
., Register.
o JMR=E A S iR o4 k£
BAWAT A/S 14 22-05-2018 Imu.ﬁ:tEEjj EEﬁI:I—&Tj:JIIlé Q@f@ Bawat



BAWAT BWMS INSTALLED IN LPG TANKER
BAWAT [EE/K EIR RF L AR hEg L

[

Y, Bawat



INSTALLATION ONGOING TSH DREDGER
FETSHIRAR L R A5iQ 8 EAE T

BAWAT A/S 16 22-05-2018 Q@fﬂp Bawat




INSTALLATION ONGOING CC_)NTAINER VESSEL
EHR*k %ﬁﬂﬁtiéﬁiﬁﬁﬁﬁ '.l":F'

——\ 3 ‘1
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GREEN TECHNOLOGY
ZBRA

NO CHEMICALS NO FILTERS

« The Bawat BWMS is based on a unique technology that exploits
on-board waste energy to treat ballast water in-voyage.

. g;éat BWMSEET—FURIFHIEA |, FAMITFARRRZERISEERAIEEHIKAY

* Itis an effective and green technology based on pasteurization
and it comes with marked benefits in ballast water management.

- ERMUERFREAEMNENEERA , HEEVKEEFEBIHEAINE.
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STAKEHOLDERS Fl&5tH&%

DEN DANSKE

MARITIME FOND

The Danish Maritime FundZ85E&

The Danish Maritime Fund was established in 2005. The Fund’s objective is to
offer financial support to initiatives that can serve to develop the Danish
maritime industry. This is done through financial support for research,
technology and product development, training, recruitment and other types of
initiatives with a maritime focus.

RZSEESMIIT20055F, ZESHIERE NG NRRAZEE T E(H
RMVECZE)., XEEEXHAR. SRR, Fl BEfHEMENET
BENE RAYENIR RN A B KSTAY.

www.dendanskemaritimefond.dk

DANMARKS GRONNE
INVESTERINGSFOND

The Danish Green Investment FundZESZEIETES

The fund is provided with up to DKK 5 billion of loan capital to invest in
various projects facilitating the sustainable development of society.
Environmental considerations and commercial business are two sides of the
same coin.

IZEESREZIAS0(ZNEARRE . ATFRASMEHI SRS RIIE.
NSRRI ER—MEERRYRE.

gronfond.dk

BAWAT A/S 19 22-05-2018

MARKEDS
MODNINGSFONDEN

The Market Development Fundfiizg&AEES

The aim of the Market Development Fund is to promote growth, employment and
export, particularly for small and medium-sized enterprises in areas where Denmark
has particular strength and potential. These areas include conversion to green
technology, health and welfare solutions, design and other create professions, etc.
hizkEESNEREEMEK. MlAE0 , S5RERZEERRIINBINE DR
XAGF/NEIRL, XEATIS BRI N B, BEMGEFIFRAS R, RITAEE)
EERRYBRAV S,

www.markedsmodningsfonden.dk

Miljo- og Fodevareministeriet
Naturstyrelsen

The Danish Nature Agency F3Z BAN 4

Part of the Danish Ministry of Environment, the Danish Nature Agency implements
the government's policies concerning nature and environment. The Nature agency
aims to secure clean water, protecting and securing nature, planning for cities and
landscape, outdoor activities and information to the public about nature, forestry
and land management of the state forests, gaming and wildlife management.
FEIMREI—309 , A B AT WEHTERT R T BATIIMERIEER, e
IEIBRTIEAYK |, (RIPFIGRIFEA | XIS , PINESFIRARKTK
BARER , ExXREEFMML , rNAIE £ EE,

www.naturstyrelsen.dk

Y, Bawat




BAWAT TECHNOLOGY VALIDATED BY HARD TO
ACHIEVE EU INNOVATION FUNDING « The target for U.S. Coast

B AWAT;i*iEﬁggﬁ Eiﬂ!ﬁx%ﬁu %ﬁgﬁﬂgﬁmﬁ Guard approval is by Q1 20109.

- BirE2019FF—FFEd

Bawat's BWMS is being viewed as a most promising candidate to underpin USCGHIEHE
Europe's competitiveness in the global marketplace. + This project has received
NI e funding from the E
BawatfIBWMSHIA A R R RS TS S N TR EEE IR, Union's Horizon 2020 research
. . . e . and innovation programme

The EU Horizon 2020 innovation grant, worth 2.4 million EUR, will enable Bawat to R ST AT N

meet the goal of system type approval by the USCG. N°756288.

RREE 2020 G ISR 1240 5 BRTTIIR €324 | LA EBawat RSB USCGRHLRIB T, - XNREBAWE T EREEHEF
. . _ _ 2202055 FIRIFTITXIN

"By having qualified for support from the European Union Research and Innovation 756288 MY IERRE F B &

Programme (Horizon 2020) we have become part of an exclusive group of innovators. We see .
this as a validation of our system and of our company. The EU Commission is trusting us to
become a solid player in this dawning market," Kim Diederichsen, CEO, Bawat A/S.

Bawat AIS BRI T B i 9 — 1S BllrE BT B85 Bl 1B S S S B s FL BT
178 Horizon 2020)f9527, FENTA X EXTEA IR AHIZNTHTA G, KEFZER[E(EU
Commission) 515 , FENHERL X T hgH BS54, 7
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THANK YOU
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www.bawat.com
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