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Abstract—The measurement, monitoring and evaluation of
power quality have a great importance for avoiding grid- and
device-based problems in the stages of generation, transmission,
distribution and consumption of electrical energy. For this
purpose, several standards have been set up in order to
minimize the effects distorting the power quality of power
systems in our country and in the world. In case of investigating
these standards, it is mined that voltage dips and voltage
imbalances are among the significant technical quality
parameters for power systems. In this study, the voltage dips
and voltage imbalances occurred in the phase-to-phase effective
voltages of a medium-voltage transformer located in an
organized industrial zone have been analyzed according to the
standards. The number of higher voltage dips and the ratios of
excessive voltage imbalances are uncovered and many
reasonable assessments are made for them.

Keywords—Power systems, power quality, standards, voltage
dip, voltage imbalance

L INTRODUCTION

The need for electrical energy is increasing day by day
and the characteristics of loads connected to the power
systems are changing rapidly. This condition makes power
quality and energy efficiency more important for the power
systems [1]. In this respect, voltage dips and voltage
imbalances occurred in the power systems are considered as
the leading problems in terms of the power quality [2]. The
voltage dip is the short-term decrease of the supply voltage
effective value at nominal frequency [3]. The main reasons of
voltage dips are the malfunctions in the transmission and
distribution systems, network failures, overloads, and the
starting of large powerful motors and their short circuits [4].
On the other hand, the voltage imbalance is the condition in a
polyphase system in which the effective values of line
voltages and/or the phase angles between consecutive line
voltages are not all equal [5]. The main reason of voltage
imbalances is the feeding of single-phase loads, whose power
is not equal. In addition, power system failures, overhead
lines that are not being transposed and voltage regulators that
are not working properly cause to the voltage imbalances [5,
6].
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In the literature, the concept of power quality and the
factors affecting power quality have been identified and many
studies have been conducted on voltage dips and voltage
imbalances among these factors. Chang et. al. reduced the
severity of the voltage sag by tuning the transformer
impedances and relay settings [7]. Bozalakov et. al. studied
the positive-sequence control strategy and the three-phase
damping control strategy for the voltage support during
voltage dips and the depth of the voltage dip was minimized
[8]. Saeed et. al. described the performance of dynamic
voltage restorers under different voltage sags based on the
different types of short-circuit faults and the pre-sag
compensation method achieved the effective correction of
voltage sags [9]. Zhang et. al. analyzed the characteristic of
voltage dips with the special emphasis on symmetrical
components and a generalized voltage dip model was built
taking into account the load connections, transformer types
and fault types [10]. Oliveira et. al. investigated the
discrepancies among the voltage imbalance factors by
employing different aggregation time intervals and a new
aggregation interval of 2 min was proposed [11]. Chen et al.
explored the various definitions of voltage imbalance and the
suitable conditions to apply the definitions were found [12].
Jayatunga et. al. presented the deterministic methodologies in
order to assess constituent components of the post-connection
voltage imbalance level in an interconnected network and the
line asymmetries was characterized by means of the positive-
negative sequence coupling admittance of a line. [13]. Wen et.
al. focused on the fast and accurate calculation of voltage
imbalance factor of a three-phase power system and the
proposed approximate algorithm required less clock cycles
for digital signal processors [14].

In this study, the compatibility of the voltage dips and
voltage imbalances occurred in an organized industrial zone
are analyzed with respect to the limit values identified in the
current standards. The voltage dips and voltage imbalances
observed at 10-min intervals are revealed for a 6-month
period and the outlier values are evaluated in detail.
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1L SUPPLY VOLTAGE CHARACTERISTICS OF THE
ORGANIZED INDUSTRIAL ZONE

In this study, the phase-to-phase effective voltage values
recorded at 10-min intervals for a 6-month period have been
examined for a medium-voltage transformer located in the
Organized Industrial Zone. The data recording covers the
period from July 1, 2015 to December 31, 2015. In the stage
of data analysis, the limits identified in the section of
“Technical Quality” of “Regulation on Service Quality in
Electricity Distribution and Retail Sale” are taken as the
boundary values [15, 16]. The limits determined for supply
voltage variations in the mentioned regulation are as follows:
“Any of the measured 10-minutes-averages of voltage
effective values should not be out of the interval of +15%.”
The limits determined for voltage imbalances are also as
follows: “The ratio of 10-minutes-averages of effective
values of negative voltage components during measurement
period over positive components should be 2% at the
maximum for at least 95% of them.”

In this respect, initially, the phase-to-phase effective
voltage values recorded at 10-min intervals for a 6-month
period are converted into the p.u. (per-unit) values. The
supply voltage variations rising up to 1.15 p.u. and falling up
to 0.85 p.u. are mainly evaluated. Afterwards, it is focused for
each one-week period during 6 months that whether the
voltage unbalance ratio exceeds the limit of 2% or not. In
other words, the voltage unbalance ratios of about 958 data
(~1008%0.95) in each week should not be over 2%. The
formulations used for computing the voltage unbalance ratio
(VUR) are given in Equations 1 and 2 [12, 17].
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L3-L2, L2-L1 and L1-L3 phase-to-phase effective voltage
values belong to July 2015 are shown in Figure 1. The
number of 15% and higher voltage dips are observed as 21 in
the line voltage L3-L2, 25 in the line voltage L2-L1 and 17 in
the line voltage L1-L3. Voltage swells do not exceed the limit
of 15% during the entire month of July. The highest voltage
dips in July are realized as 0.335 p.u and 66.5% for the line
voltage 1.3-1L.2, 0.389 p.u. and 61.1% for the line voltage L2-
L1 and, 0.353 p.u. and 64.7% for the line voltage L1-L3. The
voltage unbalance ratios belong to July 2015 are also given in
Figure 2. The voltage unbalance ratios of only 25
measurements are observed under 2% in this month. So, the
limits identified for the voltage unbalance ratio are exceeded
in each week of July.

Figure 3 illustrates the L3-L2, L2-L1 and L1-L3 phase-to-
phase effective voltage values belong to August 2015. The
number of 15% and bigger voltage dips are monitored as 16
in the line voltage L3-L2, 18 in the line voltage L2-L1 and 12
in the line voltage L1-L3. Voltage swells do not passed over
the limit of 15% during the entire month of August. The
biggest voltage dips in August are carried out as 0.228 p.u.
and 77.2% for the line voltage L3-L2, 0.257 p.u. and 74.3%
for the line voltage L2-L1 and, 0.278 p.u. and 72.2% for the
line voltage L1-L3. In addition, the electricity interruption has
been occurred between 08:40 and 18:10 on August 30, 2015.
Figure 4 also presents the voltage unbalance ratios belong to
August 2015. The voltage unbalance ratios of only 926
measurements are monitored fewer than 2% in this month.
So, the limits specified for the voltage unbalance ratio are
passed over in each week of July.
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. 1. The phase-to-phase effective voltage values belong to the July 2015

Time (10-min intervals)

. The voltage unbalance ratios belong to the July 2015
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Fig. 3. The phase-to-phase effective voltage values belong to the August 2015
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Fig. 4. The voltage unbalance ratios belong to the August 2015

L3-L2, L2-L1 and L1-L3 phase-to-phase effective voltage
values belong to September 2015 are depicted in Figure 5.
The number of 15% and higher voltage dips are counted as 14
in the line voltage L3-L2, 7 in the line voltage L2-L1 and 8 in
the line voltage L1-L3. Voltage swells do not go beyond the
limit of 15% during the entire month of September. The
greatest voltage dips in September are occurred as 0.713 p.u.
and 28.7% for the line voltage L3-L2, 0.759 p.u. and 24.1%
for the line voltage L2-L1 and, 0.635 p.u. and %36.5 for the
line voltage L1-L3. The voltage unbalance ratios belong to
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September 2015 are also provided in Figure 6. The voltage
unbalance ratios of only 324 measurements are counted fewer
than 2% in this month. So, the limits determined for the
voltage unbalance ratio are gone beyond in each week of
September.

Figure 7 shows the L3-L2, L2-L1 and L1-L3 phase-to-
phase effective voltage values belong to October 2015. The
number of 15% and higher voltage dips are observed as 18 in
the line voltage L3-L2, 11 in the line voltage L2-L1 and 14 in
the line voltage L1-L3. Voltage swells do not exceed the limit
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Fig. 5. The phase-to-phase effective voltage values belong to the September 2015
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Fig. 6. The voltage unbalance ratios belong to the September 2015
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Fig. 7. The phase-to-phase effective voltage values belong to the October 2015
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Fig. 8.

of 15% during the entire month of October. The highest
voltage dips in October are realized as 0.234 p.u. and 76.6%
for the line voltage L3-L2 and, 0.267 p.u. and 73.3% for the
line voltages L2-L1 and L1-L3. Figure 8 also demonstrates
the voltage unbalance ratios belong to October 2015. The
voltage unbalance ratios of only 18 measurements are
observed under 2% in this month. So, the limits identified for
the voltage unbalance ratio are exceeded in each week of
October.

L3-L2, L2-L1 and L1-L3 phase-to-phase effective voltage

The voltage unbalance ratios belong to the October 2015

values belong to November 2015 are illustrated in Figure 9.
The number of 15% and bigger voltage dips are monitored as
12 in the line voltage L3-L2, 9 in the line voltage L2-L1 and
5 in the line voltage L1-L3. Voltage swells do not passed over
the limit of 15% during the entire month of November. The
biggest voltage dips in November are carried out as 0.291 p.u.
and 70.9% for the line voltage L3-L2, 0.538 p.u. and 46.2%
for the line voltage L2-L1 and, 0.352 p.u. and 64.8% for the
line voltage L1-L3. The voltage unbalance ratios belong to
November 2015 are also presented in Figure 10. There are not
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Fig. 9. The phase-to-phase effective voltage values belong to the November 2015
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Fig. 10. The voltage unbalance ratios belong to the November 2015
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Fig. 11. The phase-to-phase effective voltage values belong to the December 2015

305

44
2593
2737
2881
3025
3169
33134
3457
3601
3745
3889
4033
4177
4321

Time (10-min intervals)

Fig. 12. The voltage unbalance ratios belong to the December 2015

any voltage unbalance ratios monitored fewer than 2% in this
month. So, the limits specified for the voltage unbalance ratio
are passed over in all weeks of November.

Figure 11 depicts the L3-L2, L2-L1 and L1-L3 phase-to-
phase effective voltage values belong to December 2015. The
number of 15% and higher voltage dips are counted as 24 in
the line voltage L3-L2, 19 in the line voltage L2-L1 and 14 in
the line voltage L1-L3. Voltage swells do not go beyond the
limit of 15% during the entire month of December. The
greatest voltage dips in December are occurred as 0.296 p.u.
and 70.4% for the line voltage L3-L2, 0.316 p.u. and 68.4%
for the line voltage L2-L1 and, 0.320 and 68% for the line
voltage L1-L3. Figure 12 also provides the voltage unbalance
ratios belong to December 2015. There are no voltage
unbalance ratios counted fewer than 2% in this month. So, the
limits determined for the voltage unbalance ratio are gone
beyond in all weeks of December.

In case of comparing all of analyses, the number of 15%
and higher voltage dips are found as 264 in total during the
6-month period. 105, 89 and 70 of them are observed in the
line voltages L3-L2, L2-L1 and L1-L3, respectively. The
maximum number of voltage dips is realized in July, while
the minimum number of voltage dips is carried out in
November. The biggest voltage dip is occurred with 0.228 p.u
corresponding to the 77.2% in the line voltage L3-L2 in
August. The number of voltage dips in each line during the
6-month period is shown in Figure 13. On the other hand, the
number of voltage unbalance ratios above 2% is obtained as
25203 in total during the 6-month period. It is obvious that
the excessive amounts of voltage imbalances are carried out
in each week of the considered months. The maximum
monthly average voltage unbalance ratio is measured as
3.31% in December, while the minimum monthly average

voltage unbalance ratio is recorded as 2.31% in August.
Figure 14 also illustrates the number of voltage unbalance
during the 6-month period.
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Fig. 14. The number of voltage unbalance for 6 months
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I11. CONCLUSIONS

As a result of the standards-based boundary value
analyses conducted for a medium-voltage transformer located
in the Organized Industrial Zone, the maximum number of
voltage dips is observed as 63 in July among all months and
as 105 in L3-L2 among all lines. On the other hand, the
maximum monthly average voltage unbalance ratio is
measured as 3.31% in December. Overall, it is foreseen for
the considered zone that the voltage dips are occurred in all of
the phase-to-phase effective voltages at the same time due to
the starting of large powerful three-phase motors. As well, the
voltage imbalances are resulted from the unbalanced
distribution of single-phase loads to all phases. For the
purpose of taking the outlier values under the limits identified
in the current standards, the large powerful three-phase
motors should be started up gradually in order to reduce
voltage dips and the single-phase loads should be distributed
evenly in order to mitigate voltage imbalances in the
considered zone.

REFERENCES

[1] M.B. Latran and A. Teke, “Investigation of inverter based shunt
compensators for mitigation of power quality problems in power
distribution system” Journal of the Faculty of Engineering and
Architecture of Gazi University, vol. 29, no. 4, pp. 793-805, 2014.

[2] M.H.J. Bollen, “Understanding power quality problems”, Power
Engineering, Wiley-IEEE Press, NJ, USA, 2000, pp. 6-19.

[3] F. Kucuk and O. Gul, “Investigation of the effect of voltage sags on
energy quality using fuzzy logic”, International Conference on
Electrical and Electronics Engineering, 8-12 December 2004, Bursa,
Turkey. (In Turkish)

[4] O. Gencer, S. Ozturk, EMM. Yegin and K. Karaarslan, “Voltage sag
compensation methods”, Energy Efficiency and Quality Symposium,
pp. 66-70, 17-18 May 2015, Kocaeli, Turkey. (In Turkish)

[5] E.F. Fuchs and M.A.S. Masoum, “Power quality in power systems and
electrical machines” Elsevier Academic Press, London, UK, 2008, pp.
3-12.

481

[6] C.A. Reineri, J.C. Goémez, E.B. Balaguer and M. Morcos,
“Experimental study of induction motor performance with imbalanced
supply”, Electric Power Components and Systems, vol. 34, no. 7, pp.
817-829, December 2006.

[7] Y.P. Chang and Y.H. Chan, “The minimization of voltage sag effect for
specially connected transformers with a sensitive load and distributed
generation systems”, International Journal of Electrical Power and
Energy Systems, vol. 73, pp. 882-890, December 2015.

[8] D. Bozalakov, T.L. Vandoorn, B. Meersman, C. Demoulias and L.
Vandevelde, “Voltage dip mitigation capabilities of three-phase
damping control strategy”, Electric Power Systems Research, vol. 121,
pp. 192-199, April 2015.

[91 A.M. Saeed, S.H.E. Abdel Aleem, A.M. Ibrahim, M.E. Balci and
E.E.A. El-Zahab, “Power conditioning using dynamic voltage restorers
under different voltage sag types”, Journal of Advanced Research, vol.
7,no0. 1, pp. 95-103, January 2016.

[10] L. Zhang and M.H.J. Bollen, “Characteristic of voltage dips (sags) in
power systems”, IEEE Transactions on Power Delivery, vol. 15, no. 2,
pp. 827-832, April 2000.

[11] J.P.J. Oliveira, A.L.F. Filho and J.A.C. Angarita, “The proposal of a
new aggregation time interval for calculating the voltage imbalance
factor”, Electric Power Systems Research, vol. 91, pp. 71-77, October
2012.

[12] T.H. Chen, C.H. Yang and N.C. Yang, “Examination of the definitions
of voltage imbalance”, International Journal of Electrical Power and
Energy Systems, vol. 49, pp. 380-385, July 2013.

[13] U. Jayatunga, S. Perera, P. Ciufo, and A.P. Agalgaonkar, “Voltage
imbalance emission assessment in interconnected power systems”,
IEEE Transactions on Power Delivery, vol. 28, no. 4, pp. 2383-2393
October 2013.

[14] H. Wen, D. Cheng, Z. Teng, S. Guo and F. Li “Approximate algorithm
for fast calculating voltage imbalance factor of three-phase power
system”, IEEE Transactions on Industrial Informatics, vol. 10, no. 3,
pp. 1799-1805, August 2014.

[15] Regulation on Service Quality in Electricity Distribution and Retail
Sale, Energy Market Regulation Authority, 21 December 2012.

[16] TS EN 50160:2011 Standard, Voltage characteristics of electricity
supplied by public electricity networks, Turkish Standards Institution,
13 January 2011. (In Turkish)

[17] F. Shahnia, P.J. Wolfs and A. Ghosh, “Voltage imbalance reduction in
low voltage feeders by dynamic switching of residential customers
among three phases”, IEEE Transactions on Smart Grid, vol. 5, no. 3,
pp. 1318-1327, May 2014.

Authorized licensed use limited to: ULAKBIM-UASL - Ahi Evran Universitesi. Downloaded on April 06,2022 at 11:09:29 UTC from IEEE Xplore. Restrictions apply.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /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
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /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 200
  /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 400
  /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

  /CreateJDFFile 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 "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


