








RO Systems for Mega Yachts,

Navy Ships and Passenger vessels

RWO reverse osmosis seawater
desalinationsystemsforindependent
and reliable fresh water supply
onboard ships such as: Passenger
Ships, Cruise Vessels, Mega Yachts,
Livestock Carriers, Navy Vessels,
Research and Offshore Vessels. The
reverse osmosis process is ideal for
fresh water generation being easy to
operate, economical and producing
excellent water quality. RWO’s SRO
product line covers a wide range of
capacities and accessories necessary
to meet the needs of passenger,
merchant and navy vessels as well
as the requirements of offshore
applications.

@® all required capacities

® perfect water quality

® compact design

@® casy to install and to

operate

SRO 300 m#/d, installed on a cruise liner



RWO-SRO plants are
designed for automatic
operation. All RWO
Reverse Osmosis
systems are skid
mounted, completely
pre-assembled on a
frame and pre-tested
on our purpose built
test facility. Each
system is supplied
from the factory with a
certificate detailing all
performance data.

Seawater Reverse Osmosis
for Offshore Plants

RWO
RWO's objective is to provide reliable and long-lasting equipment. IS bR e (g
SRO units come with a built-in concentrate displacement, desalination systems for
which will extend the membrane operation cycle. Additionally a independent and reliable
chemical cleaning device is provided with the system in order to fresh water supply on
make cleaning of the membranes easy. Offshore Platforms, FPSO

and FSO Vessels.

The standard RWO Reverse Osmosis units feature:

@ automatic backwash filter without interruption
of the feedwater flow
© injection system for scale inhibitor
@ high performance RO elements
) PLC controlled operation
) automatic concentrate displacement and CIP-cleaning

Container Unit, type SRO 600 m/d, built in a 30 ft. —
insulated container incl. heating and ventilation for =, :
outdoor installation on a north sea platform.

Optional scope of supply:

) booster pumps and strainers

@ UV disinfection system

© mineralising units

@ de-chlorination & chlorination

©) demineralisation by lon-Exchange




The IMO Ballast Water Performance Standard D2

requires that ships shall discharge not more than

» <10 viable organisms per cubic meter > 50 pm in
minimum size
<10 viable organisms per milliliter < 50 pm and

>10 pym in minimum size

@
Clean Ballast!

RWO's MODULAR BALLAST WATER
TREATMENT SYSTEM HAS BEEN
PROVEN TO DELIVER EXCELLENT
PERFORMANCE EVEN UNDER

WORST-CASE CONDITIONS (MORE
THAN 400 MG/L TOTAL SUSPENDED
SOLIDS) AT DIFFERENT LOCATIONS
(RIVER, BRACKISH AND SEAWATER).

THE SYSTEMS ARE DESIGNED
TO HANDLE AND REMOVE HIGH
SEDIMENT LOADS IN HARBOURS AND
ESTUARIES WHERE MOST SHIPBOARD
BALLASTING OPERATIONS  TAKE
PLACE.

The ecological and economical problem
caused by invasive species, which are
transported globally in ships’ ballast water,
has become one of the greatest environmental
threats. Finally in February 2004 at the
Diplomatic Conference of the International
Maritime Organisation (IMO) the International
Convention for the Control and Management
of Ships’ Ballast Water and Sediments was
adopted. After ratification, ballast water
treatment systems have to be used onboard
ships from 2009 (depending on keel laying and
total ballast water capacity for each ship) and
at the latest 2016 - including all retrofits.

RWO developed a modular ballast water
treatment system for various ship types and

capacities:

O fully automatic and self-controlled

© continuous monitoring of viable organisms
in the effluent and control of the
disinfection efficiency

© designed for heavy duty operation in
waters with very high sediment load

© unique efficient disinfection process
© no chemicals required

© no consumables




Systems in accordance
with IMO requirements

Modular system for all ship types

and ballast pump capacities

preservation of resources and
protection of the environment

unique filtration system, efficient,
self cleaning without interruption

of the flow, for high sediment load
and filtration grade < 50 micron -

Arkal inside.

unique online monitor to measure
' viable species in the purified
effluent and control of power
consumption

no logistics and space required
for chemicals

8 no danger for ship and crew

no hazardous environment

J~ no cost for consumables

- no corrosion increase to the
g ballast system




Oil/Water Separation

© bilge water separators in accordance with the

IMO-Resolution MEPC. 107 (49)

© high performance standard with hydrocarbon
polisher. Continuous automatic effluent control to

protect the adsorber and to minimise consumables

© ttype approved by GL Germanischer Lloyd and SBG See
Berufsgenossenschaft. CE conformity certified acc. to the RWO SKIT/S-DEB 1.0

European Marine Equipment Directive

© EMV-Electromagnetic Compliance
© Oily water separators for offshore application

© De-oilers and grease extractors for condensate
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Process Unit

LA ¢

-

preservation of resources and protection of the environment

upgrade and retrofitting of RWO Oily Water Separator SKIT/S
to comply with IMO-MEPC. 107 (49)

the RWO Process Unit handles o/w emulsions
SFU pre-treatment units for conditioning of difficult bilge waters
port state control will appreciate the effluent standard

Class Notations “Clean Design“ and Alaska-Rules conformity

RWO SFU-Unit




RWO provides
the full range
of seawage
treatment
plants

RWO WWT 3 BIOPUR

Biological Sewage Treatment
for black and grey water type tested and approved in
accordance with IMO Resolution MEPC. 2 (VI).

Compact skid mounted units with all necessary

accessories ready for operation with high performance RWO WWT 8 BIOPUR

Grease Traps
removal of oil and fat from galley water as

pre-treatment for the sewage treatment

Grey Water Treatment

disinfection of grey water

Vacuum Systems
for black water, and vacuum valves for grey water

and urinals

RWO WWT 4 BIOPUR with Vacuum System
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An Innovative Wastewater Treatment
System complies with all Standards

The MEMROD® technology
permits both black and grey
wastewater as well as galley
wastewater to be treated in a
single reactor system. The ef-
fluent levels are better than
the requirements of the In-
ternational Maritime Organi-
sation (MARPOL, Annex 1V)
and both the future standards

Description MEPC.2 (VI)  Alaska RWO Memrod® MEPC. 159 (55)
MEPC. 159 (55) and the USCG/  “raccal-Thermotolerant

Discharge limits

Coliforms <250/100ml  200/100 ml n.d. 100/100 ml
Alaska-Rules. The rlght System Suspended Solids < 50 mg/I 30 mg/I n.d. 35 mg/|
for cruise vessels, navy ships 8O cemagl  gemgl sl 25 mg/l

cob = = 25 mg/I 125 mg/|

and mega yachts.
Chlorine — 10 ug/l — 0,5 mg/|
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VEOLIA

WATER

Solutions & Technologies

RWO GmbH
Marine Water Technology

Thalenhorststr. 15 A
28307 Bremen
Germany

Phone: +49 421537050

Fax: = +49 42153705440
Email: rwo@veoliawater.com

www.rwo.de

www.veoliawater.com

arine Water Technology




