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Application of Frequency Locked Loop in Consumption Peak

Load Control

Abstract. This article describes the application of the Frequency Locked Loop (FLL) in the Consumption Peak Load Control (PLC). The digital
content of FLL represents the main information for optimal control. Particular significance was given to the description of the extended FLL, which is
suitable for this application. Detailed solutions of FLL input module and FLL adjustments are given. The performances of the realized PLC System
are demonstrated by the graphics, which are recorded on the applied PLC System.

Streszczenie. W tym artykule opisano zastosowanie Frequency Locked Loop (FLL) do sterowania obcigzeniem szczytowym Peak Load Control
(PLC). Szczegoélne znaczenie nadano opisowi rozszerzonego FLL, ktéry jest odpowiedni dla tej aplikacji. Podano szczegétowe rozwigzania w
module FLL wejsciowych i korekt FLL . PLC. (Zastosowanie Frequency Locked Loop w kontroli zuzycia obciazenia szczytowego).

Keywords: Frequency Locked Loop, Frequency Synthesizer, Electricity Peak Load, Consumption Control.
Stowa kluczowe: FLL — petla czestotliwosciowa, synteza czestotliwosci,.

Introduction

Generally, Phase Locked Loop (PLL) and Frequency
Locked Loop (FLL) systems, if they are in the stable states,
generate the output signals whose frequencies are the
same to their input signal frequencies. However, there is the
difference between them. The PLL input and output signals
are, at the same time, in phase. That is not case with FLL
input and output signals. In many applications in the field of
control, measurement and telecommunication, the
frequency appears as the only signal parameter, which
carries information, so that it is not necessary to care about
the phase difference between input and output. In such
applications, in comparison with the PLL, the FLL is more
suitable for usage.

In this article, an application of the FLL for the
development of a consumption peak load control (PLC) is
described. This FLL, described in [2], possesses powerful
ability to average the periods of non uniform pulse rate, fed
at the input. This FLL is used for addition and/or subtraction
of unlimited number of non uniform pulse rate frequencies.
Any number of pulses per second might be add or subtract
at the inputs of FLL, to match synthesized frequency of the
output pulse rate. However, the FLL will still generate
uniform pulse rate at the output, no mater what level of
irregularities exists in the input signals periods.

The approach to Peak Load Control (PLC), based on
the FLL [2], offers the optimal, but simple and natural way of
peak load control for all kind of large consumers, regardless
of the consumption in a factory, the technological process,
organization of production, the variability of the used current
power, the size of the space and position of the factory and
regardless of the other parameters that might have
influence on the peak load control.

In practice, very large losses of electricity exist due to
excess of consumption, which appears as variable peak
load for large electricity customers and for citizens in wide
consumption. PLC systems for large electricity customers
was very complex in practice, because of the very wide
variety of large customers and a number of parameters that
might have influence. Therefore, the general solution, which
would be applicable in all cases, must be adaptable to all
kind of customers. Such a solution should provide a high
degree of flexibility in operation, so that an operator can,
using his experience and creativity, step by step, reprogram
factory settings in order to stabilize and minimize peak load,
but without to disturb technological process or work
productivity of that factory.
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The approach described in this paper is applied in the
project "Expert system for peak load control’, within the
national projects of the Ministry of Science and Technology
of the Republic of Serbia.

The described algorithm was created through years of
experience and contributions in the field of rational energy
consumption and other results in the field of electronics and
control, as well as in the field of PLL and FLL applications.
Ref. [1-2] are used for the basic concept, ref. [3-4] are
closely related to this work. Ref. [5-8] are used in the
realization of interface between PC and electronic block, in
electronics implementation and software support.
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Fig. 1 Organization of the extended FLL

Organization of the extended FLL

The FLL, described in [2], is extended, as shown in Fig.
1. It contains UP-DOWN counter (accumulator), then
electronic block with decoders of accumulator contents,
logics and control signal generators, which altogether are to
control processes P4 to Py, according to the requirements of
a system where the extended FLL (EFLL) is applied. The
affection of any process P4 to Py is added or subtracted and
convert to pulse rate, which is fed to input DOWN. The
frequency of this pulse rate carries information about
controlled or measured physical parameter. On the other
side, pulse rate from the reference function generator,
whose frequency might be any kind of function in time, is
fed to the input UP. The third input is parallel one, which
represents the initial value of accumulator ACC,. The initial
value ACCy is to be entered to accumulator usually at the
beginning of the control process, but it may be entered at
any time, if it is necessary. In some applications, ACCy
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might be used as very useful control
parameter.

The extended FLL, shown in Fig. 1, represents general
model, which is more suitable for wide range of applications
in comparison with FLL, described in [2]. The output pulse
rate of extended FLL is not generated at the output, like in
case of FLL, described in [2]. Instead of that, the current
accumulator content is continuously decoded, and
according to the content state, generated control signal are
used to affect to the processes at the input, leading so
control to the desired direction. Classical PLL and FLL, in
most of their applications, are to be in the transient mode as
short as possible. In comparison with them, the stable state
of extended FLL might be rather short, because it works in
transient mode all the time, while reducing the error to zero.
The extended FLL is in the stable state, providing that the
frequencies of pulse rates, which are fed to inputs DOWN

and powerful

and UP, are equal. It should be noticed that the current
accumulator content, in the mathematical sense, represents
the time integral of the difference between two pulse rates
frequencies, added to ACCo,.

The PLC system based on the extended FLL

It was emphasized that, in FLL and many electronic
applications, pulse rate frequency may carry information
about any physical parameter, which is to be controlled or
measured. In the extended FLL, which is applied in PLC
system, pulse rate frequency represents information about
the power consumption. Every pulse in the PLC system
corresponds, automatically, to the constant amount of
consumed electricity energy.

The organization of the PLC system, based on the
extended FLL, is shown in Fig. 2. The principles of the
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Fig. 2. The PLC System: installation of photo sensor in MAX is under control of the laboratory of Electrical Distribution; checking the

functions and verifications of extended MAX makes Republican Bureau for Measures.

extended FLL, Fig. 1, are completely incorporated into the
PLC system in Fig. 2. UP-DOWN counter (ACC) is
represented as a part of electronic block in Fig. 2.

Processes P1 to PN are consumers C1 to CN. Addition
of consumption C1 to CN, is realized by device MAX
(Maxigraf measures the average consumption power during
15 minutes and, at the same time, the all energy consumed
in the factory).

Two photo sensors are built in MAX to convert, in real
time, current power consumption to pulse rate frequency of
Sp.

The reference function generator from Fig. 1, is
changed by the binary programmable generator with crystal
oscillator frequency of 32 768 Hz, in Fig. 2.

The programmable generator generates pulse rate
Smin, whose frequency corresponds to the minimum
consumption power of a factory. This minimal power
consumption is achieved when all consumers are switched
off, whose short exclusion will not disrupt the process of
technological work. The consumption which corresponds to
frequency of Smin, will appear as the main criterion curve of
the factory on the graphics, later on, in Figs 6 and 7.

The next important parameter, which is used for
consumption control is the initial content off FLL
accumulator Eo. It appears physically as energy in Fig. 2,
instead of ACCO in Fig.1. Device MAX is synchronized (this
is not shown in Fig.2) by pulse rate S15 form MTK receiver.
The period of S15 is 15 minutes. MTK receiver is device,
controlled from a distance center. All the system is
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synchronized by signal S15, including electronic block, PC
computer and programmable generator.

The FLL accumulator content is entered to PC, using
communication interface between electronic block and PC
computer. PC computer serves in this PLC system for the
graphics presentations of current parameters and energy
states of the factory as well as for the prediction of the
consumption power (MAX value) at the end of the 15-
minutes time period. At any time, this is used for the
decision in electronic block, if action of switching is
necessary. The prediction makes software packet, which
will appear as Eprogres on the graphics, later on, in Fig. 7.
At last, PC computer is used as base of data, which enable
to show daily, monthly and yearly presentation of different
energy parameters.

Switching and sound line brings serial coded signals.
They are used for switching consumers C1 to CN and to
inform all the participants about energy state in the factory.

The input module of Extended FLL

The general scheme of the input module of extended
FLL, applied in PLC system, is shown in Fig. 2. The
accumulator, in Fig. 2, is 16 bit UP-DOWN counter,
consisting of four 4-bit binary UP-DOWN counter CD
40193. It is of practical interest to consider the solution for
the input module of extended FLL, because of two reasons.
The first one is the fact that UP-DOWN counters, as well as
the other integrated circuits with two counting inputs, are
not allowed to accept counting pulses in both inputs UP and
DOWN simultaneously. The second one is the need to
consider how to apply the extended FLL in some other
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applications. In such ones, it may be necessary to add or to
subtract more pulse rates, in case that they are not added
like in case of PLC system, where device MAX performs
this function. The addition of two or more pulse rates, can
not be performed by the logic circuits only. Actually, before
addition by the logic circuits, it is necessary to disable the
appearance of any two pulses simultaneously. At the same
time, these pulses carry information, and they must not be
lost. They should be only separated in time, i.e. de-
synchronized.

For the purpose of de-synchronization of any two
simultaneous pulses in pulse rates Sp and Smin, Fig. 2, de-
synchronizers D1 and D2 and clock pulse rates CL1 and
CL2 are used. The frequencies of pulse rates CL1 and CL2
are equal, i.e. 512 Hz, but they are phase-shifted by 180
degrees. It is very easy to get CL1 and CL2 by pulse rate
CLO from the programmable generator, whose frequency is
1024 Hz. This solution is shown in Fig. 3. It consists of one
flip-flop, which acts as divider by two, and two AND logic
circuits. Time relation between CLO, CL1 and CL2 may be
seen in timing diagram, Fig.5.
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Fig. 4. Detailed scheme of de-synchronizer D1

Detailed scheme of de-synchronizer D1 is shown in Fig.
4. Timing diagrams, for all signals shown in Fig. 4, are
presented in Fig. 5. The de-synchronizer D1, using clock
pulse rate CL1, generates pulse rate Spd instead of Sp.
Allpulses in Sp are shifted in time. Actually, pulse “a” from
CL1, is extracted instead of pulse number 1 in Sp, Fig. 5. In
the same way, pulse number 2 in Sp is changed by pulse
“c” from CL1. It should be noted that every pulse in Sp is
changed with the first next pulse in CL1. It is obvious, that
the frequency of pulse rate CL1 must be grater than the
maximum frequency of pulse rate Sp, which could appear in
one factory. In the practical solution of PLC system, the
frequency of CL1 is 512 Hz and that is much grater than the
maximum frequency of pulse rate Sp, which is in practice
about 3 Hz. This frequency depends on the resolution,
which one would use in measuring of the total power
consumption, but the frequency of 3 Hz, provides
acceptable resolution for the purpose of the consumption
peak load control.

266

ﬁﬁﬁ’:l

CL1 |E| |E|

Spd |_1|

Fpd

Feset

%'E\IEJ ﬁﬁﬁfﬁﬁﬁﬁﬁ’EIﬁﬁﬁ .

Fig. 5. Timing diagram for the signals shown in Figs. 3 and 4

The scheme of the de-synchronizer D2 is completely the
same like that one shown in Fig.3. The only deference is
that module D2 serves to generate Smind instead of Smin
and that for this purpose uses CL2 instead of CL1. That
means every pulse in Smin will be changed in Smind with
the first next pulse in CL2. Due to this fact, pulses in Spd
and Smind can never occur simultaneously.

It is of interest to notice that, for some other applications,
the described approach might be extended to any number of
pulse rates, which are to be added. For this purpose, it
would be necessary to extract, as many phase-shifted clock
pulse rates as there are pulse rates for addition.
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Fig. 6. The basic functioning principle of PLC System

Brief graphic presentation on the realized PLC System
The basic functioning principle of PLC System is
demonstrated in Fig. 6. This figure is generated on the PC
monitor. The main and the other criterion curves (altogether
nine) are fixed for one factory and they are drown using
manually entered data into PC, like EO and the frequency of
Smin. Total consumption of a factory is drown in real time,
using data from the electronic block. The maximum
ofenergy which is not to be exceeded in the factory, during
15 min, is Emax. It depends on EO and frequency of Smin.
Detection field is defined by criterion curves. Whenever total
consumption curve reaches any of the criterion curves,
providing that total consumption would exceed Emax at the
end of 15 min time, electronic block would switched of some
of consumers. At last, if the previous switching of is not
sufficient, the total consumption curve will reach the main
criterion curve and the rest of consumers will be switched of.
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If all consumers, whose exclusion does not disrupt
production, are switched of, the total consumption curve will
follow the main criterion curve and the consumed energy of
a factory will be exactly at planed Emax, at the end of 15

min time. The distance between the criterion curves and EO,
may be chosen according to the control needs. The real

time graphic presentation on the realized PLC system is
Fig. 7.
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Fig. 7. The real time graphic presentation of the current MAX and total power consumption on the realized PLC System

shown in Fig. 6, the effect of software packet Eprogres may
be seen in Fig. 7. Eprogres shows that, providing total
consumption keeps intensity which has at the beginning, the
total consumption will exceed Emax at the end of 15 min
time. The current power consumption is shown on the left
side. It corresponds to the current total consumption.

Conclusion

The described extended FLL, due to decoding of digital
state inside of FLL and ability to control its content by many
outside pulse rates and by preset of the whole FLL content,
is suitable for development of many different applications in
the field of control, measurement and telecommunication.

The approach to PLC system, based on the extended
FLL, offers the optimal, but simple and natural way of peak
load control for all kind of consumers. It was successfully
applied in practice regardless of the amount of consumption,
the technological process, the organization of production,
the variability of the used current power, the size and
position of the factory and regardless of the other
parameters that might have influence on the peak load. It
enables change of priority of every consumer in the function
of the technological process, monthly or seasonal
reprogramming of the system, visual, sound, current and
long-term monitoring (daily, monthly, annual) of the factory
consumption and the other benefits.

PRZEGLAD ELEKTROTECHNICZNY (Electrical Review), ISSN 0033-2097, R. 88 NR 1b/2012

REFERENCES
[1] Dj. M. Perisic, A new approach to discrete phase locked-loop
based on the digital measurement of time intervals, Electronics
Letters, vol. 15, 1979, P. 445-446.
Dj. M. Perisic, Digital Frequency Subtractor and/or Adder
based on a version of a Hybrid Frequency-Locked Loop,
Electronics Letters, vol. 17, 1981, P. 28-29.
A. M. Rai€evi¢, B. M. Popovi¢, PLL as the Frequency
Synthesizer with Continuous Phase Divider, Electronics and
Electrical Engineering, Kaunas: Technologija, 2009, No. 5(93),
P. 47-50.
Dj. M. Perisic, A. Zoric, S. Obradovic, Peak Control System for
Large Consumers, International Scientific Conference-Unitech
10, Gabrovo, ISSN 1313-230x, P. |-45 — |-48.
William F. Egan, Frequency Synthesis by Phase Lock, John
Wiley and Sons, Inc., 2002, P. 593.
Roland E. Best, Phase Locked Loops, Mc Graw Hill, ISBN 0-
07-141201-8, 2003, P. 421.
A. Agarwal, J. Lang, Foundation of Analog and Digital
Elektronic Circuit, Denise E. M. Penrose, San Francisko, USA,
2005, P. 984.
M. Contu, Delphi 2010, Handbook, Winteh ltalia, Srl, Italy,
2010, P. 318.

(2]

(3]

(4]

(3]
6]
(71

(8]

Authors: prof. dr inz. Purde Perisic, Faculty of Information
Technologies, str. Pavlovica put bb. 76300 Slobomir, Bosnia and
Herzegovina, E-mail: djurdie@beotel.rs ; prof. dr inz. Aleksandar C.
Zorié, Faculty of Information Technologies, str. Pavioviéa put bb.
76300 Slobomir, Bosnia and Herzegovina, E-mail:
acazoric@yahoo.com; prof. dr inz. Slobodan Obradovi¢, Faculty of
Information Technologies, str. Pavilovica put bb. 76300 Slobomir,
Bosnia and Herzegovina, E-mail: slobo.obradovic@gmail.com; prof.
dr inz. Petar Spalevi¢, Faculty of Technical Sciences, str. Knjaza
Milosa 7, 38220 K. Mitrovica, Serbia, E-mail:
petar.spalevic@yahoo.com;

267




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


