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Optimarin Ballast System

A Ballast inn

A MicroKill Filter removes larger
organisms / particles

A MicroKill UV kills or inactivates life

A Ballast out

A Bypass filter

A MicroKill UV 2nd treatment kills
remaining life

NO Added Chemicals or Active Substances!

AEGEAN DYNAMIC SERVICES Ltd
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Advantages

- Environmentally friendly

I No ChemicaishorrAdditives
- Simple andFlexibleidesign
- Few movalleparts

I Low need ffor maintenance
- Self Cleanmg System

I Integrated ballast system

I No extra noise

- Low weight / small foot prini:
I Experience
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Module Fitting
Filter + UV




Selecirig & Vighitiet Disinnféeiiofiection
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Has ManyAdvbniagesres

d dJV runs automatically, with very little operator attention

d dJV is a tested and proven process on many land and shipboard applications

d dJV is a purely physical disinfection process and 100% safe, without side
effects unlike chemical oxidants, UV does not contribute to corrosion

0 dJV does not require the transportation, storage or handling of hazardous
chemicals

d dJV has no danger of overdosing

d ddrganisms cannot build resistance against UV

d dJV does not require dilution or deactivation during ballast water discharge

d AJV has no known toxic, health damaging by -products

d AJV does not change the physical parameters of water such as pH -value,
temperature, salinity, taste, odour or colour

d AJV treatment is not affected by the variations in ballast water salinity in
different harbours
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Advantages

Disinfection Method Ultraviolet Chlorine Ozone Oxygen Advanced Chemical
Comparison Radiation Generation Generation Removal Oxidation Apply
Method Physical Chemical Chemical Suffocation Chemical Chemical
Pretreatment Yes Yes/No No No Yes Yes/No
Operation Cost Medium Low High High High High
Maintenance Cost Low Medium High Low High High
Maintenance Frequency| Low Medium High Low Medium Low
Disinfection Performancqg Excellent Good Unpredictable | Unpredictable | Excellent Good
Contact Time 1-5seconds | 1545 min. 5-10 min. 4896 hours | 1-5seconds | 15180 min.
Toxic Chemicals No Yes Yes No Yes Yes
Water Chemistry Charge No Yes Yes Yes Yes Yes
Immediate Discharge Yes No No No No No

-
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Test Results @ NIVA

(10 Test Runs)

£
Category

IMO Standard

Zoo plankton > 50 my

10%m=3, 210°m™
Min. 5 species from 3 diff.
phyla/divisions

<10 off per m3

K

104m1'1, 3_>103m1'l
Min. 5 species from 3 diff.
phyla/divisions

Phytoplankton 10-50 my

< 10 off per ml

€
Bacteria and Virus

Toxicogenic Vibrio cholera
E-coli

Intestinal Enterococci

Ve
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Explosiom Approval l .
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DNV, GL & USCG Certificates

&

DET NORSKE VERITAS

TYPE APPROVAL CERTIFICATE

CERTIFICATE NO. F-12601
This Comificate conslsts of 5 pages

Thix s b corvlfly st the
BALLAST WATER MANAGEMENT SYSTEM
wioh D destgmations)
OPTIMARIN BALLAST SYSTEM (OBS)

Mamglamwrad by
OPTIMARIN AS
STAVANGER, NORWAY
in fonend 10 compdy with
Resolusion MERC. 1 74(58)

Dt Nonks Vs Rales for Olassification of Ships
DNV Type Approval Programme No. 771 #1

Appiicetion

T\uu»mb!&u‘:l\ﬂ_&mwsmumhb—
examised el toied n d wrh the of te £
1MmMmWMMIKI7NQInIDNVRmmm This
Cenifioate is valid caly for the Ballast Water Masagerrene System ooforred 4 shove

This Certificate is inmued cn bebalf of the Norweghen Maritme Directony

Ploce and dote
Hovik, 20094112 208
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Approval Certificate

Certificate number: 2479%A0 BV
File number: ACM 2231404/01
Product code: 50861

This certicale is ¢ vadd mhan prosented mhoct the
Ry —

This is to certify, that the undemoted have been approved in accordance with
the relevant requirements of the GL Approval System.

Certificate No. 19025-11 HH

Optimarin AS

W veristar. com Company

Fabrikkveien 21
TYPE APPROVAL CERTIFICATE R e oY

Product Ballast Water Management System (BWMS)

This certificale is issved lo

Type Optimarin Ballast System (0BS)

Optimarin AS

STAVANGER - NORWAY i

Application

The OBS BWHS consist of the following main components:
Micro-Kill Filter (40 micron mesh), Micro-Kill UV Chamber, UV Intensity Meter, Flow
Meter, Flow Pressure Valve and Control Equipment as specified in Manual for
Optimarin Ballast System, Rev..

Treatment Rated Capacity (TRC) of one UV Chamber: 167m?h

Operational range 20m’lh to 167m’Ih

For bigger TRC the combination of UV chambers shall be carried out acc. to
drawing 0334-GA-110-200-30307-01-01.

far the type of procuct
BALLAST WATER MANAGEMENT SYSTEMS
Optimarin Ballast System (OBS)

Treatment procedure

Ballast water uptake: Filtration plus UV Treatment

Ballast water discharge: UV Treatment

Filter types Flow range(m/h) Max. pressure drop
BallastSafe Filter BSFc-H-04/10/16  20-90/75-230/100-500 0,5 bar

Bollfilter Selfclean type 6.18.2 BWT 14-5400 0,5 bar

quirements:
- BUREAU VERITAS Rules for the Classification of Steel Ships
- IMO Res. MEPC.174(58)

Approval Standard Rules 1-1-2 Machinery Installation, I-1-3 Electrical Installation, VI-7-2 Test

Requirements for Electrical/Electronic Equipment and Systems
GL Approval Reference No.: 11-16737/HMa dated 2011-06-03
Continuation on page 2

Documents

This ceviificate is issued o affest that BUREAU VERITAS did undartake 1he rievant approvel procedures for the product identified above which
wis found &0 compy with the relsvan requirements mentianed above. o ™

Commissioning of the OBS system is to be wittnessed by GL surveyor.

1: 01 Nov 2016
Valid until 2016-07-14

Al

Hagen Markus

File No.  X1.C.01

Germanischer Lloyd
30“ Veg,
AT

Hamburg, 2011-07-15

PARIS
1828

Page 1012

negligrece commind by persoenes
Fwhich it may provido.

This certificate consiss of 3 paga(s)

AEGEAN DYNAMIC SERVICES L

United States Coast Guard
AMS Certificate June 2013 -

Filter are subject to final inspection by GL surveyor in the manufacturer work shop.

Digitally signed by Germanischer Lioyd, Date: 2011-07-20 14:16:17 GMT



Power Consumption

35,000DWT (2 x 3503m BWapacity)
General SeawateConditions =5 UV Lamps @ 15keslamp = 75Kws

80,000DWT (2 x 1000°m BWapacity)
GeneralSeawater Conditions 22 UV Lamps @ 15Kws per lamp8OKws

180,000DWT (2 x 3,0003m BW capadity
GeneralSeawater Conditions36 UV Lamps @ 15Kws per lamp4OKws

S



Maintenance

UV Lamps ChangetyEnery 2V20Y e@vSmps eaoo periamp))
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Operating Costs

Operating Cost per ton 7
The operational expenses during operation are estimated at approx. 0.01 Euro /m3

treated water, (for all systems).
Parametersaasiusecthforacalculation

OBS- Operational cost per m3

Used values:

- (a) Energy consumption approx. 17 kWh /170 m3 = 0,1 kWh/ m
- (b) Fuel consumption 0,2 kg to generate 1kWh,

- (c) Fuel cost 600 USD / ton (= USD 0,6 per kg)

Calculation: (a) x (b) x(c)
=0,1x0,2x 0,6 = USD 0,012/nm(®quals approxturo 0,01/ m3)

2
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System Sizes

Footprint
Max height Footprint Alternative 1***  Alternative 2****  Alternative 3*****
2 (m)** (m?) Footprint
footprint height footprint height footprint height Q¥ (m?)

(m3)  (m) (m2) (m) (m?) (m)

B 1,93 0,43 1 149 063 1,21 078 N/A N/A 1 0,45 832

| <334 [ 1,99 063 1 160 100 191 065 255 0,65 2 0,9 1294
B : 2,14 076 1 170 138 263 089 264 103 3 1,4 1892
[ <600 [N 2,14 076 1 18 175 334 094 275 1,05 4 1,8 2392
B - 2,76 102 1 180 197 377 094 275 1,40 5 2,3 2 962
| <1000 [ 2,75 112 1 19 243 464 099 283 1,38 6 2,7 3613
[ <1200 [ 2,75 1,12 1 201 329 629 105 293 189 8 3,6 4619
| <1500 [ 2,88 161 1 230 368 703 120 331 228 9 4,1 5517
| <1600 [ 2,88 161 1 230 403 770 120 331 2,28 10 4,5 5947
| <2000 [ 3,02 1,90 1 228 462 88 119 331 252 12 5,4 7 057
| <2500 [ 3,02 190 1 243 572 1093 127 347 327 15 6,8 9167
[ <3000 [ 3,78 228 1 250 687 1294 131 351 362 18 8,1 10 747
| <4000 2 x 2000 system 2 x 2000 system 24 10,8 14114
| <5000 | 2 x 2500 system 2 x 2500 system 30 13,5 18 334

=T
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System Sizes

Figure 1UV Manifold Figure 20V _Manlfold
Alternative 1 Alternative 2
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Vessel Orders

Optimarin have acquired a number of vessels to
Supply between 20102014 (335+ vessels tedate)

Number of vessels fitted tedate i1s over 180+ both
In Retro and New Buildings

Optimarin frame agreements book to 2019 is over
1,200+ vessels as of end of July 2014. =

Vessel Types from Offshore, Bulk Carriers,
Container Vessels to Product/Oil Tankers.

AEGEAN DYNAMIC SERVICES L
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CARE FOR OUR OCEANS

ENVIROMENTAL TREATMENT OF BALLAST WATER

3)RU 2SWLPDULQ LW LV QRW HQRXJK WR VLPSO
we operate in accordance with ISO 9001/2008, our
vision is to have the most environmentally friendly,
easiest, simplest, efficient and most cost -effective
EDOODVW ZDWHU SXULILFDWLRQ V\VWHP LQ

John Monogioudis Tom Kennedy
info@aegeandynamic.com tkennedy@optimarin.corn
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