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colock is designed to protect
Eoffshore vessels for decades
without the need for drydocking.
Increasingly, offshore units such
as FPSOs, FSOs, FLRSUs and
others used for offshore oil and
gas exploration, drilling, storage
and transport need to stay out of
drydock for 15, 25 even 40 years.

The challenge has been to protect

the underwater hull from corrosion

and to provide a cleanable surface
so that the biofouling that accumu-
lates can be removed successfully
and safely for UWILD and to
reduce weight. Ecolock is the
answer to that challenge.

Ecolock is an extremely tough and
durable coating designed to remain
in excellent condition for 15 - 25

FOR OFFSHORE UNITS

Subsea Industries NV
Phone: + 323 213 5318
Fax: +323213 5321
info@subind.net
www.subind.net

ECOLOCKY ultra long-lasting
protection for offshore hulls

years without drydocking, repair
or replacement. Ecolock can be
cleaned underwater as often as
needed to meet the UWILD and
weight requirements of FPSOs,
drill ships and other offshore
vessels. Ecolock is the result of
continual R&D on offshore hull
coatings since the 1990s.

ECOLOCK"

LIFETIME CORROSION PROTECTION




Editorial

n the first article in this

magazine we write about
some of the recent applications
of Ecoshield on a wide range of
vessels. This award winning
coating system was designed to
offer lasting protection against
cavitation and corrosion dam-
age for all running gear.

The second article talks about
how the polar research ship RRS
Sir David Attenborough was
launched into the River Mersey
from the Cammell Laird shipyard
in Birkenhead. The ship will be
operated by British Antarctic
Survey (BAS) and will replace
RRS Ernest Shackleton. The
excellent results on that vessel
made the decision to use Eco-
speed an easy one.

Our hard coating along with other
‘green’ technologies will make
Sir David Attenborough one of
the most environmentally-safe
ships afloat. We are proud to be
part of this project that fits in
perfectly with our goal: Clean
rivers, seas and oceans.

Subsea Industries NV
Boud Van Rompay
Founder

The end of
cavitation damage
on running gear

Cavitation and corrosion causes severe damage to running gear that is not

properly protected.

n the last few months a large
Inumber of vessels belonging to
eight different owners received
Ecoshield protection for their
rudders, bow thruster (tunnels)
and nozzles. The applications
were carried out in shipyards in
Turkey, the Netherlands, Singa-
pore, Hong Kong and China on
a wide range of ships. These in-
cluded vehicle carriers, tankers,
yachts and container ships. The
running gear of all of these ships
will be protected against cavita-
tion and corrosion damage for the
rest of their service lives.

Ecoshield offers permanent protec-
tion against cavitation damage for
rudders. The coating protects the
rudder for the service life of the
ship without need for recoating or

major repair. Ecoshield is also suit-
able for bulbous bows, stabilizer
fins, nozzles and other underwater
ship gear which needs special pro-
tection from corrosion.

Until now the problem of cavitation
damage to rudders remained un-
solved. This caused erosion, pitting
and sometimes complete failure,
necessitating very expensive repairs
or replacement. The need for repairs
to rudders, involving welding and
resurfacing in drydock has been
almost universal. The cost of rudder
maintenance and the safety hazards
connected with worn and failing
rudders are out of proportion to the
relatively small surface area involv-
ed. Efforts to solve this problem
have taken the form of redesigning
the rudder, changing its position



Ay build-up of old paint layers is removed prior to an

Ecoshield treatment.

relative to the propeller, trying va-
rious materials including stainless
steel, metal facing the surface,
cathodic protection and a variety of
coatings. But the problem has per-
sisted.

Groundbreaking protection

Ecoshield puts an end to these prob-
lems. The coating is a specifically
reinforced version of the well-

known Ecospeed non-toxic under-

Ecoshield can be applied fast and easy and often in a

single day.

water ship hull coating which is de-
signed for the entire underwater hull
of any ship. Small but significant
variations of the Ecospeed formula
have been tested on rudders since
2002 with extraordinary results.
Ships that were experiencing heavy
cavitation damage to their rudders
have seen no further cavitation
damage erosion for over ten years
and counting after application of
Ecoshield. They show no sign that
the coating will need replacement
during the life of the ship.

Suited for newbuilds and
existing vessels

Protection of the running gear of
your ships is best begun at the new-
build phase. When a ship comes into
drydock, maintenance of its stern
area, especially cavitation and cor-
rosion damage repair, can take a
long time. There are strict proce-
dures concerning blasting, painting,
welding and propeller and stern tube
seal work. Painting is then assigned



Bow thruster units and tunnels can also be protected with our coating system.

Only two layers are required before a rudder is fully protected.

to the end of the schedule. As a con-
sequence it may be rushed or not
done at all or else may prolong the
stay in drydock. With Ecoshield this
is avoided from day one.

The newbuild phase is the perfect
time to apply Ecoshield. However,
the coating can also be used to pro-
tect vessels that have been in service
for some time and are already facing
cavitation and corrosion damage.
Such was the case with the rudders
coated over the last months.

Ecoshield’s flexibility makes it easy
to adapt the application schedule
to the rest of the activities at the
shipyard or drydock in a way which
does not interfere with them.
Overcoating time can be as short as
three hours. This means that for
smaller surfaces such as rudders or
bow thrusters the two required coats
can usually be applied in one single
day.




All types f running gear can benefit immensely from an Ecoshield application.

No corrosion or cavitation damage
will appear on this rudder ever
again.

Ecoshield insulates the rudder or
other running gear and makes ca-
thodic protection systems, including
sacrificial anodes, unnecessary. This
is evidenced by the very little wear
on the anodes when a rudder coated
with Ecoshield is inspected in dry-
dock and by the fact that an im-
pressed current can be turned right
down with no ill effect.

Evidence of the success of the coat-
ing is the number of companies
that began by coating one rudder
experimentally and have ordered
Ecoshield for the running gear on
other ships after seeing the results in
service. Most have plans to convert
their entire fleet. Shipowners who
have previously applied Ecoshield
to rudders on ships in service are
specifying the coating for the rud-
ders and other underwater gear on
their newbuilds.

Ecoshield comes with a ten year
guarantee. It is the only coating
known to fully protect a rudder from
all cavitation damage. m



hip hulls should be protec-
Sted with a system that lends
itself to fast, effective cleaning
without risk of damage to the
coating and without posing any
kind of hazard to the environ-
ment. Ecospeed is this system.

The washable coating

There is currently no hull coating
available which will not foul. The
only way to remove this fouling
is to clean it off. The Ecospeed
coating has a glassy surface that
was designed to be washed with-
out being damaged. This enables

fast and efficient fouling control
throughout a ship’s entire service
life, either by fast and easy un-
derwater maintenance or high-
pressure cleaning in drydock.

ECOSPEED"

SHIP HULL PERFORMANCE TECHNOLOGY




Ecospeed on the Mersey

he hull of the polar research
Tship RRS Sir David Atten-
borough was officially launched in
July protected by the most envi-
ronmentally-safe hull coating ever
developed: Subsea Industries’ ice
abrasion resistant and washable
Ecospeed.

Commenting on the success of the
vessel’s launch into the River Mersey
from the Cammell Laird shipyard in
Birkenhead, Manuel Hof, Subsea
Industries” production executive,
said: “RRS Sir David Attenborough 1s
now afloat with a hull protected
by the same Ecospeed coating that
has protected its sisters, FErnest
Shackleton and James Clark Ross,
for many years. It was incredibly
exciting to watch the launch of this
important vessel.”

The hull of the polar research shlp RRS Sir DaV1d Attenborough t0ok to the
water in July. Photo credit: Jon Payne (Cammell Laird).

When the vessel is delivered to
British Antarctic Survey in 2019, it
will undertake world-leading envi-
ronmental research into climate
change and ocean protection. As

The sth is constructed at the Cammell Lazrd sthyard in Bzrkenhead

such, the vessel required a fully
ice-strengthened coating, without
being harmful to the environment.
“Ecospeed fulfils that requirement,”
said Hof.




Application of the Ecospeed coating on the flat bottom of the vessel

“Ecospeed is a safe, hard-type coat-
ing with zero toxic compounds. It
eliminates the potential pollution of
polar waters with heavy metals or
biocides and hull contamination
during research activities, which is
extremely important to the scientific
work the vessel will carry out.

“The hard coating completely miti-
gates against the leaching of chem-

icals into the marine environment,”
said Hof.

Subsea Industries’ Chairman Boud
Van Rompay said: “We are delighted
that Cammell Laird and BAS have
successfully launched RRS Sir David
Attenborough. The vessel is a show-
case for an array of sophisticated
technologies and systems, of which
Ecospeed is one.”

The 15,000gt research vessel, sched-
uled for operational duties in 2019,
will be one of the most advanced
polar research vessels in the world.
The 128m long vessel will be capable
of 60 days at sea without re-supply,
covering a range of 18,898 nautical
miles at 13 knots. m

The thrusters of the RRS Sir David Attenborough were treated with our Ecoshield coating for running gear.




Ecospeed, the certified abrasion
resistant coating

cospeed has a Lloyd’s

Register certificate that rec-
ognizes it as an abrasion resistant
ice coating. This certificate con-
firms the durability and strength
of the coating and shows the
lasting trust in Ecospeed given by
the classification societies.

The number one consideration in a
hull coating for ice-going vessels
and icebreakers is the ability of the
coating to protect the hull in the
harshest marine environment there
is. Only a few types of coatings are
capable of providing this protection.
Typically they are certified for their
ice-abrasion resistance qualities by
the classification societies.

The abrasion resistant coating certif-
icate allows owners of vessels
intending to navigate in ice condi-
tions to reduce the thickness of the
plating of the ice belt if this area is
coated with Ecospeed. The ice belt
is the area on the bow just above the
waterline that is most prone to
mechanical damage from sailing
through ice. This saves money in
terms of requiring less steel to build
the hull and reducing the overall
weight of the ship. m

In the event of any conflict or ambiguity between this prinfout and the oniginal electronic document, the electronic decument shall prevail

Certificate No: MNDE/2016/7392
I 2 Page 1 of 1

Recognised Abrasion Resistant Ice Coating

The product below is recognised as an abrasion resistant ice coating for ships
intending to navigate in ice conditions.

If the coating is applied in way of the ice belt of ships intending to navigate in first-
year ice conditions and is maintained in good condition during service, the thickness
of steel plating in way of the ice belt may be reduced by up to 1 mm in accordance
with relevant Rules and Regulations.

The recognition is subject to Lloyd's Register being informed of any changes in and
modifications to the product’s formulation or specification and the product being
used in accordance with the manufacturer's instruction and with the relevant
requirements of Lloyd's Register's Rules and Regulations.

Manufacturer: Subsea Industries NV,
Haven 29,
MNoorderlaan 9,
2030 Antwerp,
Belgium
Product name: ECOSPEED
Product colours: Unspecified
Film thickness: 1000pm
Surface cleanliness: Minimum Sa 2%z (1SO 8501-1)
Surface profile: Minimum 75 pm
Date of expiry: 1 September 2021
Date of issue: 29 June 2016

Stuart ;ow; é :

Lead Specialist to Lloyd's Register EMEA
A member of the Lloyd's Register group

Uloyd's Register and variants of it are trading names of Lioyd's Register Group Limited, its subsidiarbes and affiliates.
Uoyd's Register Group Limited, its subsidiaries and affiliates and their respective officers, employees or agents are,
individually and collectively, referred to in this clause a5 the ‘Loyd's Register group’, The Loyd's Register group assumes
o responsibility and shall not be liable to any persen for any los, damage of experse caused by reliance on the
information or advice in this document of howsoever provided, unless that person has signed a contract with the
relevant Lloyd's Register group entity for the pravision of this infarmation o advice and in that case any responsibility or
Nability is exclusively on the terms and conditions set out in that contract.

Ecospeed has proven on many occasions that it can withstand even the harshest winter conditions.
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Corrosion damage
repair made easy

cofix is used to fill and build
Eup a corroded and pitted
steel surface to its original form
prior to recoating with Eco-
shield. It is as tough as the steel
itself, machinable, and can be
used to repair most pitting or
corrosion damage on rudders,
stabilizer fins, thrusters and
other underwater gear.

Test plate showing the benefit of an Ecofix and Ecoshield combination.

Ecofix is used in combination with
Ecoshield, the ultimate rudder pro-
tection coating. When a rudder or
other piece of underwater ship gear
has not been properly protected, the
surface will become corroded. Cavi-
tation damage can cause severe
pitting. The steel needs to be restored
to its original shape with a smooth
surface prior to recoating.

This is where Ecofix comes in. It is
a superior, tested and proven filler.
Because it uses the same basics, the
Ecoshield coating can be applied
just one hour after the filler. The
bonding and hardness are extra-
ordinary. This is the effective alter-
native to metal facing or very
expensive alternative fillers. And
because it is part of the Ecospeed/
Ecoshield family, it is fully compa-
tible with the coating. m

ECOFIX"

CORROSION REPAIR

Subsea Industries NV
Phone:
Fax:

info@subind.net
www.subind.net

+ 32 3 213 5318
+ 32 3 213 5321
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Subsea Industries NV, was
founded in 1983 specifically

to take care of the design, deve-
lopment and marketing of what
has become an evolving line of
underwater hull and propeller

cleaning equipment as well as
the line of hard hull coating
systems.

All products produced by Subsea
Industries have the same goal in

mind: To keep the underwater part
of your vessel in the best possible
condition for its entire lifetime at
the best possible performance.

www.subind.net @
Subsea Industries NV

Phone:
Fax:

info@subind.net

+ 32 3 213 5318
+ 32 3 213 5321

09/18




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


