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Abstract

The full measuring range and real-time on-line
measurement are new requirements for measuring the
water content of the crude oil in oil pipeline with the
application of the water flooding technique. The ultra
short wave method made best use of the relationship
between the ultra short wave transmission property in
the crude oil medium including the amplitude
attenuation and phase difference and the crude
oil physical parameters including the electrical
conductivity and permittivity to measure the water
content of the crude oil. This method can measure the
high and low water content of the crude oil in oil
pipeline. The parallel conductor sensor was chosen
according to the real workstation and the relationship
of the amplitude attenuation, phase difference and the
water content. The experimental results prove the
ultra short method is feasible. The method has the
advantages of the wide measurement range, simple
sensor structure and easy installation.

1. Introduction

The water content ratio of the crude oil in the oil
tank, oil well and oil pipeline is a vital measurement
parameter in order to accurately measure the crude oil
production. The measurement range should be up to
100% because the usage of water flooding technique at
present. Too many factors which include the time
variant mixture state of the crude oil and water, the
complex ingredients, the multi-flow pattern and the
poor oil field environment etc. lead to the difficulty to
measure accurately the water content of the crude oil
for a long time. A lot of the classical methods have
some limitations for the full range measurement. The
capacitance method is more suitable for measuring the
low water content. The electrical conductance method
is more suitable for measuring the high water content.

978-1-4244-2179-4/08/$25.00 ©2008 IEEE

2956

The ray method can measure the low and high water
content at present, but its shortcomings are very
complex and expensive '"*!. The paper discusses a new
method to measure the full measurement range of the
water content of the crude oil in oil pipeline with the
ultra short wave.

2. Measurement basis

2.1 The analysis of crude oil physical character

The crude oil contains the carbon, hydrogen,
sulfur, nitrogen, oxygen, nickel, vanadium, iron
elements and so on whose main elements are carbon,
hydrogen, sulfur, nitrogen and oxygen. Hydrocarbon is
the main ingredient of the crude oil, about 95-99%,
therefore, the crude oil is dielectric and non-magnetic,
and its permittivity is about 2.5, relative magnetic
conductivity is about 1.0.

The water contains hydrogen and oxygen
elements. The pure water is non-conductive and non-
magnetic, its permittivity is about 80 at 20°C, relative
magnetic conductivity is about 1.0. The magnetic
conductivity effect of the crude oil and water can be
ignored, as they are non-magnetic matter.

The water in crude oil mainly comes from the
underground water containing lots of mineral, and the
crude oil will contain some conductive ions under
certain condition, which will make the crude oil and
water mixture has certain conductive ability. The
higher the water content is, the more conductive
ability is. So, the crude oil and water mixture has the
dielectric and electrical conductive properties.

From the physical mechanism analysis, in
alternating electromagnetic field, the electrical
character of the fluid medium depends on the amount
and conductive ability of the conductive ion. Its
dielectric properties will depend on the induced
polarization and permanent dipole moment of the



fluid molecule. Induced polarization is caused by the
deformation of the electronic structure, when the
frequency is less than 10" Hz, the induced
polarization and electrical field are simultaneous so
that it has a very small impact on the overall
polarization of the material. The permanent dipole
moment is formed by the molecular structure, and
much larger than the induced dipole moment
generally. Thus, the differences between the polar and
nonpolar molecular are very obvious. The ingredient
of the crude oil is the hydrocarbon, which is made of
the micro-polar molecules, its electrical conductivity is
less than 10°~10"® S/m, the relative permittivity is
about 2.5-1.0. The water is the hydrogen and oxygen
compound which is made of the polar molecules and
often contains some salt ions, its electrical
conductivity is generally 10~0.1S/m, the relative
permittivity is about 80 when the frequency of
electromagnetic field is lower than 10'° Hz ®/,

The great differences of the permittivity and
electrical conductivity between the crude oil and the
water are the measurement basis of the ultra short
wave method.

2.2 The transmission
electromagnetic wave

property of

According to the transmission line theory, the
transmission property of the electromagnetic wave in
the parallel conductor has close relation to the
distribution resistance, distribution conductivity,
distribution inductor and distribution capacitance, the
value of distribution parameters depends on the size
and material of the parallel conductor, and the
medium around the conductors™®. Based on the
relationship between the distribution parameters and
the medium, the paper chooses the parallel conductor
as the sensor to measure the water content of the crude
oil. Figure 1 shows the section of the parallel
conductor sensor in the oil pipeline, the r is the radius
of conductor; D is the distance of two conductors.

oil pipeline

two-conductor

Figure 1. Section of the parallel conductor sensor

The equivalent circuit is shown in Figure 2,
where dz is the micro length of the transmission line,

Rdz, Gdz, Ldz and Cdz represent the distribution
resistance, distribution conductivity, distribution
inductor, distribution capacitor in dz. The value
calculation formula is (1).

o L,

Figure 2. Equivalent circuit of transmission line
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The € , ¢t , 0 and R are respectively the
equivalent permittivity, —magnetic conductivity,

electrical conductivity and resistivityl3 ! the I, and V,
are current and potential difference, the H and E are
the magnetic field and electrical field, the sign *
expresses the conjugate. Formula (1) shows that the
transmission property of the electromagnetic wave has
close relation with the equivalent magnetic
conductivity, permittivity, electrical conductivity and
resistivity which are decided by the conductors and the
crude oil and water mixture. The equivalent
parameters vary with the water content ratio, as the
parameter of conductors is constant. Note that the
crude oil and water belong to non-magnetic material,
the impact of the magnetic conductivity can be
ignored. Therefore, the transmission property of the
electromagnetic wave in the crude oil and water
mixture mainly depends on the permittivity and
electrical conductive of mixture.

The transmission of the electromagnetic wave
conforms to the Maxwell equation group and
Helmholtz equation group ). The following is the
Maxwell equation group:

VxH =0E+ josE = jo(s - ] E
[0)
VXE =—-jouH
V-H =0
V-E=p,l¢&
where . _ j2 s the equivalent complex permittivity of
[2)

(2)

the conductive medium, the & is electrical conductivity,
the p is the volume density of charge, the » is the

angular frequency of the electromagnetic wave.
Introducing  the  equivalent  permittivity,
Helmholtz equation group becomes:
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where | (e = j % ) is the propagation constant, it

can be expressed by:

wa(s—,—)_k' k" 4)
where
]
2 we
2
w\/’tz{ 1+(;] +1} (6)

The k" and k'express the amplitude attenuation
and phase difference in 1 meter distance, units are
Np/m and rad/m"™), the amplitude attenuation AAand
phase difference A® in L distance are:

AA=k"L/0.115 O
AD=k'L (8)

Formula (2)-(8) show that the amplitude
attenuation and  phase difference  of the
electromagnetic wave propagating in the crude oil and
water mixture depend on the electrical conductivity
and permittivity of mixture 7!, That is, the electrical
conductivity and permittivity of the crude oil and
water mixture can be achieved by measuring the
amplitude attenuation AA and phase difference A®.

2.3 Mathematical model of water content
measurement

The crude oil and water mixture can be regarded
as the pure crude oil and water mixture, thus, the
effective permittivity of mixture obeys the two
materials mixture law based on the H-B formula, the
equivalent permittivity of the crude oil and water
mixture g is

Jen =, A-W)+ W [e, 9)
The ¢, and g, are respectively the permittivity

of crude oil and water, w is the water content ratio.

According to Maxwell resistance approximation
theory, the equivalent electrical conductivity of the
crude oil and water mixture &, is:

o - 2Wou (10)

m 3 - W

The is the conductivity of water, it is

Oy
correlative with the fluid distributing configuration
and pattern ",
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From the formula (9) and (10), the permittivity
and electrical conductivity of mixture depend on the
mixture ratio of crude oil and water, so the water
content of the mixture can be achieved by measuring
the amplitude attenuation and phase difference.

3. Parameters calculation and selection

The relative permittivity will reduce when the
frequency of electrical magnetic wave is more
than10'°Hz. The permittivity of crude oil, water and
mixture are almost constant when the frequency range
of electromagnetic wave is in 10’~10°H™. In order to
keep the max difference of permittivity between the
crude oil and water, the ultra short wave is chosen, its
frequency is from 30 MHz to 300 MHz and its
wavelength range is from 1 to 10 meters. On the basis
of the transmission line theory, the length of the
parallel conductor sensor should be more than or equal
to the wavelength of the ultra short wave ™1,

When the water content varies from 0 to 100%,
the equivalent permittivity range of the crude oil and
water mixture is from g, 0 &g, the equivalent

electrical conductivity of the mixture is from 0 to 4, .

4. Experimental results
4.1 Experimental equipment and process

At room temperature circumstance, the
experiment chooses the copper wires as the sensor,
and chooses an integrated oscillator MAX2606 as the
ultra short wave generator. The output frequency of
MAX2606 is 75-150MHz, the 90MHz frequency is
chosen in the experiment. The mixture is made of the
water and machine oil. The water content ratio of
mixture includes 0%, 25%, 50%, 75% and 100%. A
digital oscilloscope TDS2012B with the dual-channel
and 100 MHz bandwidth is used to measure the
amplitude attenuation AA and phase difference A® .

4.2 Insulation experiment of sensor

The contrastive experiments of the insulated
sensor and uninsulated sensor are done to judge the
impact of salinity. The Table 1 shows the data with
the uninsulated sensor, the Viya and Vg express the
input and output signal amplitude, the units are mv.
The amplitude is stable when the sensor is in the pure
water, but when put 10 grams salt into the pure water,
the output signal is rapidly reduced, specially, when



put 20 grams salt into the pure water, the Vixg has no
any signal output, which shows the signal attenuation
is too large to measure. The Table 2 shows the
measurement data with the insulated sensor, the
output signal Vg is stable with 10 grams salt and 20
grams salt, so it is necessary to insulate the sensor.

Table 1. Measurement data with of
uninsulated sensor

Pure water With 10g salt
Vina Ving Vina Ving
57.6 18.4 312 7.6
56.4 17.2 32.0 6.4
57.6 17.6 29.6 5.6
58.0 17.2 30.4 7.2
56.8 16.8 312 7.6
58.0 18.0 30.4 6.8
572 17.2 30.0 5.6
58.4 17.6 30.4 6.4
58.0 18.0 31.2 6.8
56.8 17.2 30.0 6.4

Table 2. Measurement data with of insulated sensor

Pure water With 10g salt With 20g salt
Vina VN Vina Vi Vina Vin
26.4 18.4 30.4 14.4 30.0 15.2
24.8 18.8 29.6 14.4 304 14.0
26.4 19.2 30.4 14.8 304 14.4
252 18.8 30.4 15.6 304 13.2
26.4 18.4 29.6 15.2 31.2 15.2
252 18.4 30.4 15.2 30.0 14.4
25.6 17.2 30.4 15.2 30.8 14.0
26.0 18.4 30.8 14.4 30.4 14.8
26.4 18.4 31.2 14.4 31.6 14.0
26.4 17.2 30.8 14.4 30.4 15.2

4.3 Experimental data of water content

With the different water content and the insulated
sensor, the amplitude attenuation AA and phase
difference A® are measured, let AA =108V s I Ving) -

The Table 3 shows the result. When the water content
ratio is from 0% to 100%, the amplitude attenuation
AA varies from 0.076 to 0.145, and the phase
difference A® varies from 48° to 128°, the two groups
data are monotonous variation.

The experiment proves the ultra short wave
method with the parallel conductor can realize the
water content measurement. According to the
measurement value of the amplitude attenuation AA
and phase difference A®, the equivalent permittivity
and the electrical conductivity of mixture can be
obtained. Therefore, on the basis of the formula (9)

and (10), the low water content can be obtained with
the permittivity, and the high water content can be
obtained with the electrical conductivity.

Table 3. Measurement data of water content

Water Amplitude Phase difference
Content attention
0% 0.076 48°
25% 0.109 90°
50% 0.112 96°
75% 0.127 120°
100% 0.145 128°

5. Conclusions

The feasibility of the ultra short wave method to
measure the water content of the crude oil based on
the parallel line sensor has been proved. The fusion
measurement of the permittivity and electrical
conductivity, the simple sensor structure and the full
measurement range are its prominent features which
make the field installation easy. The method adapts to
the oil field circumstance.

6. Acknowledgements

The authors are very grateful to the support of
the educational department of Liaoning province.

7. References

[1]Oystein Lund BO and Ebbe Nyfors, “Application of
Microwave Spec-troscopy for the Detection of Water
Fraction and Water Salinity in Water/oil/gas Pipe Flow”,
Journal of Non-crystalline solids, 2002(305), pp.345~353.

[2]Wang Shuhe, “Study on Wavelet Threshold Denoising in
Online Measuring the Water Content Ratio of Crude Oil”,
Journal of Shandong university, 2003.8, pp.90~93.

[3]Ren Wei and Zhao Jiasheng, “Electromagnetic Field and
Microwave Technique”, Publishing House of Electronics
Industry, Beijing, 2005.

[4]Yu K B, Ogourtsov S G, “Accurate Microwave Resonant
Method for Complex Permittivity Measurement of Liquid”,
IEEE Trans on MTT, 2000,48(11), pp.2159-2164.

[5]Wu, Xiling, Zhao Liang, and Liu Dijun, “A Fundamental
Study on Electromagnetic Wave Imaging Logging in
Multiphase  Flow”,  Petroleum  exploration  and
development, Beijing, 2000.4, pp.79-82.

[6]D A Robinson ,and S P Friedman, “Effect of Particle Size
Distributionon the Effective Dielectric Permittivity of
Saturated Media”, Water re-sources research, 2001.1,
pp-33-40 .

[71Wang Jinqi,Qiang Xifu, and Zhang Yongkui. “Coaxial
Transmission Line Phase Method for Measuring Water
Content of Oil Well”, Chinese Journal of Scientific
Instrument, 2002.2, pp.74-76.

2959




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /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 <>
    /ENU (Use these settings to create PDFs that match the "Recommended"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


