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Hydrex active job around the
n this magazine we give you a sum- world.
mary of some of the on-site repairs

that were carried out by our diver/

technician teams over the last month.

These include three insert repairs that

were performed on vessels in Belgium,
the Netherlands and Cameroon, an

underwater stern tube seal replacement
in France and an underwater bow

Underwater bow thruster
propeller blade cropping on
drill ship in Scotland 8

thruster propeller blade cropping on a
drill ship in Scotland.

Hydrex offers turnkey underwater repair

and maintenance solutions to shipowners

wherever and whenever they are needed. .
Our large and multidisciplinary team will ISO 9001 certified
help you find the best solution for any Underwater services and

problem encountered with your ship technology approved by:
below the water line. We will immediate-

ly mobilize our diver/technicians to any
location around the globe to carry out
necessary repair work without the need
to drydock.

Underwater stern tube seal
repair in France avoids

drydocking 11
If you would like to learn more about the
Hydrex services, please visit our web- ey ey
site (www.hydrex.be) or call us 24/7 with SHIP HULL i
your underwater repair needs, routine or . PERFORMANCE .

emergency. We can offer turnkey solu-

tions that include the engineering as well
as the practical part of any operation.

Our technical department is ready to find
a solution for your specific needs.

To receive a free copy, fax to: , Ny
Best regards, Hydrex N.V. +32 3213 53 21 White Paper No. 10 and the

or e-mail to hydrex@hydrex.be Journal of Ship Hull

Performance April 2012 13
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On-site permanent insert repairs in Belgium,
the Netherlands and Cameroon

ver the last couple of months

Hydrex teams of diver/
technicians mobilized to vessels
berthed in Zeebrugge (Belgium),
Amsterdam (the Netherlands) and
Douala (Cameroon) to perform
insert repairs on a roro vessel and
two tankers. These repairs were
carried out according to the
Hydrex class approved procedure
for the welding of inserts in a
vessel’s shell plating while afloat
by using an external cofferdam.

A 560 mm crack in the bottom shell
plating of a 203-meter roro vessel
needed to be repaired during the
ship’s stop in Zeebrugge. The Hydrex
team therefore carried out a detailed
inspection of both the onboard as
well as the water side of the shell
plating, after which they installed a
cofferdam over the affected area.

This allowed them to remove the

frames covering the damage and cut

Zeebrugge.

Securing the new insert plate with full penetration weld on roro vessel in

Hydrex diver/technican preparing for underwater operation in Zeebrugge.

away a 610 mm x 320 mm piece of
the shell plating around the 560 mm
crack. Next they positioned a new
insert plate of the same dimensions
and secured it with a full penetration
weld. An independent tester then
carried out ultrasonic testing and the

repair was approved by the DNV
surveyor who was present during the
operation. The diver/technicians
then reinstalled the frames and
removed the cofferdam, concluding
the repair.

In Amsterdam a round insert with a
diameter of 300 mm was installed
on a l44-meter tanker to stop the
leak in one of the ballast tanks of the
vessel.

After the ship had been declared gas
free, the Hydrex diver/technician
team started with a detailed inspec-
tion of the damaged area, both
underwater and inside the ballast
tank. The team then installed a
cofferdam over the crack and re-
moved the damaged area. Next the
diver/technicians prepared the edges
of the hole and installed the new
insert with a full penetration weld.
This was done under the supervision
of an LR surveyor. After successful
ultrasonic testing of the weld seams
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All welding work is performed according to class approved procedures.

of the new insert, the cofferdam was
removed. The owner could sail his
vessel free of cracks.

Another Hydrex diver/technician
team removed the cavitated area on
the flat bottom area in the ballast
tank of a 228-meter tanker. The ope-

ration was carried out during the

ship’s stop in Douala, Cameroon.

A temporary doubler plate had been
installed over the cavitation. The
team therefore performed the under-
water part of the inspection after
which they installed the cofferdam.

New insert in Amsterdam seen from
the outside.




The diver/technicians then removed

the doubler plate and inspected
the onboard side of the cavitation
damage. A 1100 mm x 580 mm area

Cavitated area on tanker in Cameroon, ready to be cut away.

was cut away, removing the area
that had been damaged the most.
After the team installed and welded
the new insert plate, they filled up

6

New insert in Cameroon positioned and ready to be welded.

three smaller cavitation spots around
the insert. An ultrasonic tester
carried out the required NDT test
and the BV surveyor approved the
operation.

Our divers are trained to perform
a wide range of procedures; they
stayed in close communication with
each other and with the technical
department in the office, throughout
these operations. This allowed them
to finish these jobs within the
shortest possible time frame and
this without any compromise of
the high quality standards Hydrex
is known for.

These permanent repairs allowed the
owners of the vessels to continue
their schedule without having to go
to drydock. As a result, no further
attention to the hull cracks will be
needed.
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Hydrex has certified divers at its disposal, ready * | Underwater solutions
to perform all types of offshore inspections. avoid drydocking

Fully trained and certified diver/technicians

\‘\ : Fast response centers with
= instant mobilizable equipment
s : A

Phone: +32 3 213 5300 (24/7)

Fax: +32 3 213 5321

E-mail: hydrex@hydrex.be
www.hydrex.be
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Underwater bow thruster propeller blade
cropping on drill ship in Scotland

ast month a Hydrex diver/
Ltechnician team cropped all
four blades of the bow thruster of
a semi-submersible drill rig sta-
tioned in Invergordon, Scotland
for maintenance. The blades had
suffered multiple dents and cracks
and needed to be modified to
restore the propeller’s balance.

The team first carried out a detailed
underwater inspection of the propel-
ler to get a full assessment of the
damage. This revealed that each
blade had suffered so many small
damages that straightening the
blades was not an option.

The information acquired during
the inspection was then used to
determine the correct measurements
needed for the cropping. The area
to be cropped was marked out on
the four blades and verified. The

Hydrex truck and equipment on-site.

u&ﬁ%' M, .

Hydrex cropped pieces of all four propeller blades to restore the propeller’s

balance.
team then cropped the blades one give them the correct radius. When
by one and ground their edges to the cropping was complete, the




All four propeller blades had suffered multiple cracks and dents.

he Hydrex lightweight

flexible mobdocks are de-
signed to be easily transported
around the world and are used
to close off the thruster tunnel
on both sides, allowing divers to
perform repairs and other ope-
rations in a dry environment
around the bow thruster unit.

This technique enables them to
reinstall the propeller blades of
an overhauled thruster inside
the thruster tunnel after the unit
has been secured or replace the
blades or seals and perform repair
work on a specific part without
removing the unit.

Since the development of this
flexible mobdock technique, nu-
merous thruster repairs have been

carried out by Hydrex diver/techni-

cians around the world.

There is no need to send the vessel
to drydock as all operations can be
carried out in port or while the
vessel is stationary at sea. Normal
commercial activities can therefore
continue without disruption.

ON-SITE BOW THRUSTER OPERATION S

UNDERWATER TECHNOLOGY

Phone: + 32 3 213 5300 (24/7)
Fax: +3232135321

hydrex@hydrex.be
www.hydrex.be




COLD
STRAIGHTENING
OF SEVERELY
BENT PROPELLER
BLADES

In its quest to provide cost
effective services to custo-
mers, Hydrex developed pro-
cedures to address different
kinds of damage to propellers.
This research led to the design
of the Hydrex cold straighte-

ning machines first used in
2002.

By taking advantage of this tech-
nique damaged blades can be
straightened underwater, allowing
the ship to return to commercial
operations without the need to
drydock. Blades can be brought
back close to their original form,
restoring the propeller’s optimum
efficiency.

The cold straightening machines
have been in use for quite some
time now but the Hydrex re-
search department has been
looking into ways to expand the
technique even further to im-
prove our services. A new
version of the straightening
machine was recently put into
practice. It is compatible with
the existing models and is used
to restore more severely bent
propeller blades to their original
condition.

FITOREXY

UNDERWATER TECHNOLOGY

Hydrex diver/technician preparing for underwater propeller blade cropping.

The edges of the blades were polished to achieve the best possible efficiency.

Hydrex technicians polished the The operation restored the propeller’s

blades to make sure that any remain- balance and brought its performance
ing loss of efficiency would be mini- as close to its optimum condition as

mal. could be achieved.

The cropping was completed on-
site, during a maintenance service.
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Underwater stern tube seal repair in
France avoids drydocking

To save time and money for the
owners of a 270-meter contai-
ner vessel that was leaking oil,
a Hydrex diver/technician team
replaced three stern tube seals,
using one of the company’s flexi-
ble mobdocks. This enabled the
team to carry out the entire opera-
tion on-site and underwater
during the vessel’s stop in Le
Havre.

After the divers and all equipment
had arrived at the vessel, the Hydrex
team leader met up with the vessel’s
owner and superintendent while the
rest of the diving team set up a
workstation to monitor all under-
water activities. Next all quayside
preparations were made for the
main activity, which started imme-
diately with the removal of the rope
guard. The divers then performed
a thorough underwater inspection
and shaft weardown readings. This
revealed that a rope was tangled
around the stern tube seal assembly,
causing the oil leak. The rope was
removed and the split rings were
disconnected and brought to the sur-

face to be cleaned.

A rope tangled aroud the assembly had caused the leak.

A dry working environment is created around the stern tube seal assembly.

Next the team installed the flexible
mobdock, creating a dry working
environment around the stern tube
seal assembly that allowed the
entire assembly to be cleaned. Sub-
sequently the divers removed the
first seal and replaced it with a new
one which was then bonded. This
procedure was repeated with the
other two damaged seals. They then
reinstalled and secured all parts of
the stern tube seal assembly. After a
successful leakage test the flexible
mobdock was removed and the rope
guard repositioned.
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After the stern tube seal replacement the entire assembly

Hydrex has carried out repairs and
replacements on all types of seals
on-site and underwater, for a number
of years now. This helps owners
to extend their vessel’s drydock
interval and eliminates the loss of
time and production brought about
by drydocking.

Using the Hydrex flexible mob-
docks, fast response to any emergen-
cy call is guaranteed to locations
around the world from the various

Hydrex offices.

was put together again and secured.
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White Paper No. 10 and the
Journal of Ship Hull Performance

ith bunker prices at a
thole new level, anything
which can help a ship operate
more economically and profitably
must be of the highest interest.
The latest issue of the Journal of
Ship Hull Performance takes a
close look at two subjects which
can each greatly affect these eco-
nomic issues. Together, they can
account for a fuel penalty of as
much as 40%. On the positive
side, full grasp and intelligent
application of these subjects can
lead to fuel savings that high.

These subjects are hull coating
degradation and propeller mainte-
nance.

Hull coating degradation, its causes
and how to prevent it is covered in
Hydrex White Paper No. 9 Hull
Coating Degradation — the Hidden
Cost, which was announced in the
last issue of the Hydrex magazine.
It is an acknowledged fact in the
shipping industry that blasting a
conventionally coated 10-15 year
old ship hull back to bare steel
can improve fuel consumption by
25-40%. This shows the fuel penalty
attributable to a hull coating which
has become rough with age.
Obviously the penalty doesn’t
suddenly accrue after 10 years
service. It is a gradual build-up
beginning with initial coating dama-
ge and deterioration and com-
pounded at every drydocking by
spot repairs and partial repainting,
each time leaving the hull rougher,
until finally the hull has so much

April 2012

Quarterly Journal of
SHIP HULL
PERFORMANCE

Vol. 2, Issue 2

Hydrex White Paper No. 9
Hull Coating Degradation - the Hidden Cost: How to

and hull repainting

Hydrex White Paper No, 10

Ship Propeller Maintenance: Polish or Clean?

An easy way to save 5-15% of your ship's fuel costs
without harm to the environment

Hull and Propeller Maintenance

avoid large fuel penalties, without repeated drydocking

April, 2012

Soms Vtal Statsic from Green Ship Technology

New research project launched: Quantification of
pollution levels in harbor sediments

Ship Hull Performance White Book Vol. 1
Upcoming events

inherent drag that a full blasting and
recoating is the only answer. The
White Paper addresses the causes
and the best available practices for
eliminating this fuel penalty.

Propeller maintenance has long been
regarded as a low cost, high returns

13

practice. Research has found fuel
penalty figures of 5-15% associated
with propeller roughness and foul-
ing. Considering the ease and low
cost of keeping a propeller smooth




while in service, this form of main-
tenance 1is clearly worthwhile.
Usually this maintenance consists of
periodic polishing with a polishing
or grinding disk, either in the water
or when the vessel is in drydock.
Hydrex White Paper 10, Propeller
Maintenance, however, looks at a
different approach to maintaining a
smooth propeller, one which can
provide a higher yield with faster,
lighter and more frequent cleaning.
This approach results in less remov-
al of material from the propeller
and therefore lower emission of
heavy metals, which is kinder to the
environment.

The Journal of Ship Hull Perfor-
mance Vol 2 Issue 2, April 2012,
includes these two White Papers and
a lot more.

We have included a remarkably
enlightening set of facts and figures
regarding potential fuel savings
from hull and propeller maintenance
which were presented by Mr. Daniel
Kane of Propulsion Dynamics at the
Green Ship Technology 2012 con-
ference in Copenhagen. These are
real world scenarios and demon-
strate just how much can be saved
through correct hull coating and hull
and propeller maintenance practices.

An exciting research project has
been launched. Commissioned by
Boud Van Rompay and Hydrex,
three highly qualified scientists, one
British, one South African and the
third Greek, have begun a project
to find out just how serious the
sediment contamination situation is.
The first phase of the project will
use a geographical information
system to codify, tabulate and map
currently known information about
sediment pollution, particularly
around ports and harbors and espe-
cially shipyards where the ship-
related contaminants are highest.

Ship Propeller Maintenance:
Polish or Clean?

An easy way to save 5-15% of
your ship’s fuel costs without
harm to the environment

I www.shiphullperformance.org

This phase will then point the way to
more in-depth research to quantify
and qualify the situation with regard
to marine pollution. The idea is not
only to count the cost of continuing
to pour heavy metals and other
chemicals into the sea although that
is a part of it: how widespread and
how serious is the contamination
problem and what will the cost be
to clean it up? But Hydrex is also
developing ways of removing con-
taminated sediment without spread-
ing the pollution further and this
research aims to establish the extent
to which that technology is needed.
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The Journal of Ship Hull Perfor-
mance also announces an upcoming
Hydrex White Book Volume 1 which
will be a compilation of the first 10
Hydrex White Papers plus a number
of key articles and interviews from
the first year and half of issues of the
Journal of Ship Hull Performance
and some key references and papers.

Hydrex White Paper No. 10 and the
latest issue of the Journal of Ship Hull
Performance are available for down-
load at www.shiphullperformance.org
and will soon be available in printed
form if you would like to order a hard

copy. m



Fast and high quality on-site repair services in
theWestern Mediterranean area and North Africa

he Hydrex office in Algeciras

is ready to mobilize immedia-
tely with their two dedicated dive
support vessels. Both vessels are
fully equipped as service stations
for a wide range of repair opera-
tions and allow for a fast response
in the bay of Algeciras, Gibraltar
and North African ports.

As part of the Hydrex group, Hydrex
Spain takes advantage of the com-
panies’ 37 years of experience. All
operations are carried out by highly
certified diver/technicians all of
which have been trained in the
headquarters in Antwerp and have
extensive experience, enabling the
office to offer their customers the
high quality Hydrex is known for.

]t

Jobs recently carried out by Hydrex
Spain include a propeller modifica-
tion, pipe repairs, rudder repairs and
stern tube seal repairs in Algeciras,
propeller modifications in Cadiz and
an azimuth bow thruster removal and
reinstallation on a pipe laying vessel
in Cartagena.

UNDERWATER TECHNOLOGY

Hydrex Spain

Poligono Industrial Palmones IT
Calle Dragaminas Nave N29
11370 Algeciras ° Spain

Phone: +34 956 675 049 (24/7)
Fax: +34 956 921 914

E-mail: info@hydrex.es

Hydrex US ready to mobilize immediately

ydrex has an office located in

Clearwater in the Tampa
Bay area that is ready to mobilize
immediately. The office has a fast
response center that is equipped
with an extensive range of state of
the art logistics, trucks, tools and
diving support equipment. This
enables Hydrex US to efficiently
service vessels and offshore units
calling on ports in Canada, North,
Central and South America as
well as the Caribbean.

All staff members of the Hydrex
office in Clearwater undergo strin-
gent training at the Hydrex head-
quarters in Antwerp. They can carry
out both simple and complex high
quality jobs even in the harshest of
circumstances.

Repairs to thrusters, propellers, rud-
ders, stern tube seals, damaged or
corroded hulls and all other under-
water repair and maintenance serv-

ices are done while the vessel is on-
site. This eliminates the need to dry-
dock.

All used methods are fully approved
by all major classification societies.

www.hydrex.us

KEEPING SHIPS
IN BUSINESS

Hydrex US

604 Druid Rd,

Clearwater, FL 33756

Phone: +1 727 433 3900 (24/7)
Fax:  +1 727 433 3990
info@hydrex.us

15




Fast underwater repairs
keep ships out of drydock

ydrex offers turnkey under-

water repair solutions to ship-
owners wherever and whenever
they are needed. Hydrex’s multi-
disciplinary team will help you find
the best solution for any problem
encountered with your ship below
the water line. We will immediately
mobilize our diver/technicians to
carry out necessary repair work
without the need to drydock.

Hydrex has a long track record of

Headquarters Hydrex N.V. - Antwerp
Phone: + 32 3 213 5300 (24/7)
E-mail: hydrex @hydrex.be

Hydrex Spain - Algeciras
Phone: + 34 (956) 675 049 (24/7)
E-mail: info@hydrex.es

performing complex permanent under-
water repairs to thrusters, propellers,
rudders, stern tube seals and dam-
aged or corroded hulls. By creating
drydock-like conditions around the
affected area, our diver/technicians
can carry out these operations in port
or at anchor.

All the projects we undertake are
engineered and carried out in close
cooperation with the customer and
any third party suppliers, relieving

UNDERWATER TECHNOLOGY

Hydrex LLC - Tampa, U.S.A.
Phone: + 1727 443 3900 (24/7)
E-mail: info@hydrex.us

Hydrex West Africa — Port Gentil, Gabon
Phone: + 241 04 16 49 48 (24/7)
E-mail: westafrica@hydrex.be

www.hydrex.be

the customer of all the hassle of coor-
dination, planning and supervision.

Headquartered in the Belgian port of
Antwerp, we have offices in Tampa
(U.S.A), Algeciras (Spain), Mumbai
and Visakhapatnam (India), and Port
Gentil (Gabon).

All Hydrex offices have fully opera-
tional fast response centers where an
extensive range of state-of-the-art
equipment is available at all times.

Hydrex India - Mumbai
Phone: + 91 222 2046 988 (24/7)
E-mail: mumbai@hydrex.be

Hydrex India -Vishakhapatnam
Phone: + 91 891 2711 863 (24/7)
E-mail: vishakhapatnam@hydrex.be




<<
  /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




