PAK vol. 60, nr 6/2014

Magdalena MAREK

385

SILESIAN UNIVERSITY OF TECHNOLOGY, INSTITUTE OF FUNDAMENTALS OF MACHINERY DESIGN

Konarskiego Street 18a, 44-100 Gliwice, Poland

Measuring systems based on Modbus protocol

within plant Ethernet network

Eng. Magdalena MAREK

Student of graduate studies in Automation and Robotics
(specialization: Machine Design and Operation). Co-
author of several publications in conference proceedings
of the conferences with a range of institutional, national
and international levels.

e-mail: m.marek610@gmail.com

Abstract

Measurement systems are important tools for the maintenance group. Due
to the modularity of automation equipment, diversity of sensors and
measuring devices, such systems can be individually adapted. The article
presents two measurement systems, implemented in the car plant for two
press lines. The article contents is focused on configuration of Modbus
communication between PLCs of two different suppliers and measuring
devices. As a final result, the part of SCADA visualization was presented.
The benefits of having this type of system and possibility of its
development are substantial from the perspective of diagnostics as well as
purely economic reasons.
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Systemy pomiarowe oparte na protokole
Modbus w sieci Ethernet zaktadu
produkcyjnego

Streszczenie

Systemy pomiarowe s istotnym usprawnieniem prac stuzb utrzymania ruchu,
szczegblnie w przypadku produkeji wielkoseryjnej. Eliminuja konieczno$¢
recznych pomiardow i umozliwiaja wykrycie prawdopodobienstwa awarii na
podstawie analizy trendow. Ze wzgledu na modutowos¢ urzadzen automatyki,
mnogo$¢ rozwigzan czujnikéw i urzadzen pomiarowych, system tego typu
moze by¢ indywidualnie dostosowany do potrzeb zaktadu [1]. W artykule
zostaty przedstawione dwa systemy pomiarowe, zaimplementowane w fabryce
samochodéw osobowych na wydziale tloczni dla dwoch linii  pras,
monitorujgce wartosci  parametrow  sprezonego powietrza oraz drgan
elementow mechanicznych napgdu pras. Zaprezentowano schematy systemu
(rys. 1) w $wietle zaktadowej sieci Ethernet. Wskazano uzyte w systemach
elementy, w szczegélnosci moduly komunikacyjne sterownikow PLC.
W sposob szczegdlny opisano sposob konfiguracji komunikacji protokotem
Modbus [3, 6] pomigdzy sterownikiem PLC oraz urzadzeniami pomiarowymi
dla dwoch typow sterownikow [2, 4, 5]. Przedstawiono roznice w procesie
konfiguracji obu sterownikow i ich moduléw (rys. 2, 3, 4). Zarysowano
réwniez sposob przetwarzania pozyskanych danych. Jako efekt koncowy
w artykule zamieszczono fragment wizualizacji SCADA (rys. 5) z Systemu
Kontroli i Monitorowania Procesu Produkcyjnego fabryki. Podsumowujac
proces realizacji zatozen projektu, wskazano mozliwo$ci rozwoju systemow
tego typu. Opisano, w jaki sposob mozna wykorzysta¢ pozyskane dane, jakie
korzysci niesie ze soba posiadanie w zakladzie tego typu systemu, zaréwno
z perspektywy diagnostyki i eksploatacji maszyn, jak i powodoéw czysto
ekonomicznych.

Stowa kluczowe: protokot Modbus, SCADA, PLC, Ethernet.
1. Introduction

Progress in the field of industrial automation during recent
decades has enabled the possibility of diagnostics development in
the direction of complex measurement systems. Their main aim is
to monitor condition of machine with the use of technical
diagnostics methods. In this case disassembly is not required.

If objects and devices in a manufacturing plant are arranged in
considerable distances from each other, it is necessary to install
Distributed Control System (DCS) [1]. Standard network
communication of industrial control system is used in order to
build this type of network structures [2].

This paper presents two examples of measurement systems
which were implemented in the passenger car plant at the press
department for two press lines: the transfer one and the tandem
one. Their task is to monitor parameters of compressed air and
vibrations of mechanical parts of presses.

This project was developed on the base of Modbus protocol -
one of the industrial networks, classified as local network, which
has the ability to connect to other elements of main network in
aplant [3]. Nowadays, it is a standard for information exchange
between automation devices and control and measuring
instruments. Modbus bus topology is as follows: slave nodes (e.g.
a hub of signals) are controlled with master nodes (e.g. PLC).
The names “client-server” or “master-slave” are commonly used
for this type of communication [3].

2. Description of measuring systems

The described systems (Fig. 1) differ in the method of Modbus
implementation (PLCs from different suppliers, OPC server
intermediation in data transmission or its absence), as well as in
types and numbers of sensors.

Transfer line Tandem line

VA 400x2| VA400x2
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Ethernet Ethernet
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protocol y protocol .
| PLC Siemens | | PLC Allen-Bradley |
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| Cimplicity Server of Department. Enteprise Server |

. v

| SCADA visualization | | SCADA visualization |

Fig. 1.  Diagram of systems: CS 16 — Air pressure sensor (CS Instruments),
VA 400 — Air flow sensor (CS Instruments), AT3/100 — Piezoelectric
industrial accelerometer (Technicad), DS 300 - Multifunctional
measuring device (CS Instruments), MCM - 8-channel monitor
of vibration (Technicad)
Rys. 1. Schemat systemow: CS 16 - Czujnik ci$nienia powietrza (CS Instruments),
VA 400 - Czujnik przeptywu powietrza (CS Instruments),
AT3/100 — Piezoelektryczny akcelerometr przemystowy (Technicad),
DS 300 - wielofunkcyjne urzadzenie pomiarowe (CS Instruments),
MCM - 8-kanatowe monitory drgan (Technicad)

These differences are dependent on the drive solution of line
(a common shaft for presses within the transfer line is the reason
for vibration measurements; the tandem line, which use robots to
transfer parts between stations, has individual drive for each press)
and controllers already used at shop.

Compressed air, which parameters are measured in the system,
is used to equilibrate weight of the press slider.

The nominal pressure of the compressed air for the transfer line
is 1,5 MPa (it is distributed to whole machine), while in the case
of the tandem line each press has its own air system and required
air pressure is 0,6 MPa.
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The project of the systems proceeded analogously for both press
lines. After installation of measuring devices, communication
within Ethernet network via Modbus protocol was established.
Protocol Function 3 (Read Holding Registers) was used to read
16-bit binary numbers. (There was no need to give real Modbus
address of register e.g. 40001, the function counts registers from 0
— it “knows” which part of memory should be search.) Then, PLC
programs for data processing and data transmission were prepared.
The read values are now used in SCADA visualizations. The
visualizations’ screens provide monitoring archive.

3. System for the transfer line (Siemens PLC)

First system uses controller S7-317 PN-DP. In order to
establish TCP/IP communication via Modbus protocol dedicated
communication processor CP 343-1 was also used. According to
the scheme (Fig. 1), Ethernet interface of controller was used for
communication with servers for SCADA visualization.

Apart from standard hardware configuration, special library
"MODBUS TCP_CP” from materials included in module was
added to the project in STEP7 software in order to access special
Function Block for performing Modbus communication [4].

3.1. Network Configuration (NetPro)

Settings related to CP 343-1 were changed within the window
Object Properties (IP address, subnet mask, selection of network).
PLC (or actually CP module) is a client and two measuring
devices are servers. Two network connections of type "TCP
connection" were configured. Parameters ID and LADDR from
the window Properties — TCP connection are significant when it
comes to Modbus function parameterization (par. 3.3.). IP settings
of devices and connection ports (Modbus - port 502) are also
important part of configuration.

3.2. Required functions

The following elements were added to the project:
= block FB100 from Modbus library; this function [4]:
- initiates execution of communication functions,
- generates data frame of protocol, verifies it and generates
error messages,
- verifies specified memory areas, sends/downloads data
- monitors time-out.
= communication blocks: FC5 (AG SEND) and FC6 (AG RECV)
from library "SIMATIC NET CP”.

3.3. Program in STL language

The most important element of the program was Modbus function
parameterization - repeated many times in the program for each hub
(in various configurations - for the call and for obtaining data).
Communication was initiated and all of its startup parameters were
assigned in OB100 block (executed during startup).

Fragment of cyclically repeated during whole PLC operation
OBI1 block is presented below (initialization parameters that can be
changed only during initiation of Modbus function during restart are
bold). It was written on the basis of Siemens manual [4].

NETWORK 1: START — DS300

AMO0.3

=DB223.DBX 38.5 /IData Block with initialization parameters
NETWORK 2: MODBUS FUNCTION FOR DS300 - VIBRATIONS
CALL FB100, DB101

INO :=2 /[Server ID from Siemens NetPro Configuration
IN1 :=W#16#100 /IAddress of CP module from HW Configuration
IN2 :=T1 /[Timer number

IN3 :=10 //10*100 ms = 1 s (communication time-out)
IN4 :=W#16#B /IData block number (mapping registers)

IN5 :=W#16#0 /IFirst register address

IN6 :=W#16#7C /ILast register address

IN7 :=

Il....parameters with no value (used for larger amount of data)...
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IN23 :
IN24 :=DB223.DBX38.5
IN25 :=FALSE

OUT26 :=DB223.DBX40.0
OUT27 :=DB223.DBX40.1
0OUT28 :=DB223.DBW42
1029 :=DB223.DBW44
1030 :=DB223.DBB46
1031 :=DB223.DBX47.0
1032 :=DB223.DBW48
1033 :=DB223.DBB50

A DB223.DBX40.0

/IWrite Protection (only in server mode)
/Nnitialization (1)

/ICP module is client when (0)
/ICommunication with no disturbances (1)
/[Error when (1)

/[Error number

/IAddress of the first register to read e.g. 0
/INumber of registers to read e.g. 50
/IRead mode when (1)

/[Transaction identifier

/[Slave ID e.g. 192

//1f no error,

JC M002 /Iconditional jump to increment TI.
A DB223.DBX40.1 1N error,
BEU /lend of block.

NETWORK 3: INCREMENTATION OF TI
MO002: L DB223.DBW 48

L1

+

T DB223.DBW 48

The part of the program presented above leads to mapping
of values read from the device registers to the specified block
of data for further processing and transmission.

Technical documentation of the measuring devices describes
in which way understand obtained data and how to read particular
indexes (e.g. values from DS300 are divided into two words
in hexadecimal code; they are proper 32-bit floating point number
after combining them into one double word).

In this case, values were acquired from registers and then
processed into a form which is understandable by the OPC server
(existing servers’ configuration of the plant was not changed).

4. System for the tandem line (Allen-Bradley
PLC)

This time, MVI56E-MNET communication module from
ProSoft Technology (dedicated to Allen-Bradley controllers) was
used to obtain Modbus communication.

4.1. Required elements of the project

For a project in RSLogix 5000 environment, Modbus Add-On
functions had to be added. They were attached to the module.
These functions are sets of instructions and their procedures in this
case are not editable. Along with the instructions, new variables
called Controller Tags (environment nomenclature) were also
initialized within the project.

4.2. Module configuration

MNET communication module configuration is independent of
the PLC program. All the necessary parameters are defined within
dedicated program - ProSoft Configuration Builder (Fig. 2) [S].
They are analogous to those presented during describing the
configuration of the Siemens controller, as they result directly
from the protocol data frame.

=] D Default Project _IM | Status
B+ Default Lacation « MMNet Clisnt D AN Tags Good
B MVISEEMNET
-y Modul
|8 Module
¥y MNET Cliert 0
B MMet Client D [muet client o]
E tMet Client 0 Commands Error/status poi IMEEP 1
g, MMt Sarvers cammand Error Pointer H
o mMinimum Command Delay T 10
(B MNet Servers Response Timeout t 1000
El-s%, STATICARF TABLE Retry Count 3
[ STATIC AR TABLE HEZE glgrgt : EES
E|,53¢, Emmenl Float offset T 0
-----[9 Module Comment ARP Timeout -
~&f Ethemnet Configuration cammand Errar pelay 1 250

Fig.2.  MVI5S6E-MNET module configuration (ProSoft Configuration Builder)
Rys. 2. Konfiguracja modutu MVIS6E-MNET (ProSoft Configuration Builder)
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Apart from configuration of Ethernet connection (IP), each
option of module (including: module registers which stored
downloaded data, size of reserved memory) and parameters of
a client (the module) had to be defined. They are common for all
communication processes (for all servers).

Commands (Fig. 3) directed individually to the measuring
devices were added to the list of module commands in PSCB
(in the case of Siemens controller, each device has its own part of
Modbus function within OB1 and OB100 blocks). Parameters of
commands are the same as previously.

W Edit - MMet Client 0 Commands

Enahble | Internal Address | Poll Interval | Fieg Count | Swap Endel Mode IP Address
2 1] 0 Mo Change  192.168.0.22

52 il 50 NoChange 132168.012

| MEB Addiess in Device | Comment
FC 3 - Read Holding Registers(4%] 0
FC 3 - Read Holding Registers(4x] 0

| Serv Port | 5\avaAddress| ModBus Function
502 1
502 2

Fig.3.  Commands for communication with servers (ProSoft Configuration Builder)
Rys. 3. Polecenia komunikacji z serwerami (ProSoft Configuration Builder)

PSCB Software allows to upload prepared settings directly to
the module and it provides the user with diagnosis and direct view
of data downloaded from servers and stored in its memory
(Fig. 4). This feature considerably facilitates the setup process.

| A cogests ]
Connection Log Modue

bt

% MwvISEE-MNET
g MODULE DATABASE 0 to 99 (Hex) :
s
Ec;i“;" 0000 0000 3A0C 405A 0000 000A 0001 0000 0001 0001
@ NIC Stotus 9575 4180 0000 OQOE 0001 0000 0001 0002 7787 0000
e 0001 0018 0000 0000 0001 0003 B7CL 40A2 0000 OQOA
] =3 0001 0000 0002 0001 83FD 4203 0000 OOOE 0001 0000
=-a% BACKPLANE 0002 0002 4827 0000 0001 0018 0000 0000 0002 0003
0 stas 0000 0000 2231 4083 0000 0O0A 0001 0000 0001 0003
E-af MNET CLIENT 0 F357 4210 0000 OOOE 0001 0000 0001 0001 515A 0000
@ Config 0001 0018 0000 0000 0001 0002 9C8E 4108 0000 OOOA
O Stetus 0001 0000 0002 0003 15E5 4250 0000 OOOE 0001 0000
@ CommandList 0002 0001 33E7 0000 0001 0018 0000 D000 0002 0002
a Command Status
aﬁalEcEEHVEH *¥¥¥¥  Scroll Up/Down *+
9
3@ status
g DATABASE
3@ ascun
(3 Decimal
]
@ Float

Fig. 4.  Direct access to module’s registers (ProSoft Configuration Builder)
Rys. 4. Bezposredni dostep do rejestrow modutu (ProSoft Configuration Builder)

4.3. Program

Because of facilitated module configuration, further process of
controller programming consisted only of acquired data processing
and providing the servers with them according to the diagram (Fig. 1).
This time there was no intermediary in the form of OPC server.

5. Exemplary SCADA visualization

After implementing Modbus communication between
measuring devices and PLC, next step was mapping of the data
and processing them from two 16-bit words to double variable.
Then, obtained value were multiplied by coefficients to allow
transmission of integer value or, as in the case of continuously
increasing consumption, reduction of the value so that it won’t go
out of scope in a long period of time. Data prepared in presented
way were sent to appropriate places in the controller’s memory.

According to the presented scheme of the systems (Fig. 1.),
visualization screen was prepared in Cimplicity environment within
CimEdit program. In addition to screen’s visual side, display of
actual readings and access to the archives of measurements were
provided. In Process and Measurement Control System of the plant
standardized objects and visualization screens’ templates (with
proper menu, header and footer) are obligatory.
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Obtaining proper values for visualization was possible thanks to
the list which assigns memory space in controller (double word in
the specified data block in the case of Siemens PLC and respective
variable defined in the project of the main AB controller) to the
particular values and which is defined in Cimplicity server. In the
project of visualision screens, particular values were identified via
so-called PointIDs which carry above information (that means also
reference to the trend of variable defined in Cimplicity server).
What’s important, standard objects used for the screen contain
Monitoring Archive functionality. Because of plant network
settings, the displayed values should be multiplied by some factors
in order to obtain values of parameters in the units used by the
hub. This additional information was provided within the
visualization screen (Fig. 5.).

I Parameters of compressed airl

pressure:  [JABRR 00" fiow: |EEEIRR w001 man
velocity: - {x0.01) mis consumptron.'- (x100) m3

Fig. 5.  Part of SCADA visualization for the transfer line
Rys. 5. Fragment wizualizacji SCADA dla linii transferowej

6. Conclusions

Open Modbus TCP/IP, which was used in the project, combines
many advantages: it is relatively simple protocol, which is available
in many solutions on the market. What’s more, it requires minimum
amount of equipment to operate and its development cost is low [6].

The article demonstrates that solutions from manufacturers of
measuring devices and communication modules for drivers
(dedicated function blocks, specialized software) and existing global
plant standards of data transmission streamlined the process of
setting up systems. Shown method of the master-slave
communication configuration is universal and can be used also for
other measurement systems.

Possible benefits from implementation of such systems include
lack of need to carry out periodic measurements using handheld
devices or less planned and unplanned downtimes.

The next step of systems’ development should be careful
analysis of the collected data, which could lead to systems with
automatic line diagnostics. The line would be emergency stopped
and its controller would generate an alarm message, if indicators
exceeded acceptable level, set on the base of some standards,
experiences and observations. What’s important, on the basis of
implemented monitoring archive it is already possible to optimize
presses’ operating parameters. However, in the case of vibration
measurements, it is advisable to extend the system to enable
filtering of acquired signals with specialized software (such task is
currently in progress).

Production facilities are profit-oriented, so avoiding or quick
detection of failures, which are waste in many ways, and optimal
configuration of machines parameters are more and more often
taken into account as a tool for improving financial condition
of the company.

7. References

[1] Nawrocki W.: Rozproszone systemy pomiarowe. Wydawnictwa
Komunikacji i Lacznos$ci, Warszawa 2006.

[2] Kwasniewski J.: Programowalny sterownik SIMATIC S7-300
w praktyce inzynierskiej. Wydawnictwo BTC, Legionowo 2009.

[3] Kwiecien R.: Komputerowe systemy automatyki przemystowe;j.
Wydawnictwo Helion, Gliwice 2013.

[4] SIMATIC SIEMENS: Open Modbus/TCP - Communication via
CP343-1 and CP443-1.

[5] ProSoft technology: MVI56-MNET - User manual.

[6] Modbus Organization: www.modbus.org/faq.php (20.04.2014).

otrzymano / received: 10.03.2014

przyjeto do druku / accepted: 02.05.2014 artykut recenzowany / revised paper




<<
  /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


