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Safety and Common Symbols

The following safety and common symbols may be used in this manual and on

the equipment:

Symbol

Description

DANGER indicates a hazard with a high level of risk which, if not
avoided, will result in death or serious injury.

WARNING indicates a hazard with a medium level of risk which,
if not avoided, could result in death or serious injury.

CAUTION indicates a hazard with a low level of risk which, if not
avoided, could result in minor or moderate injury.

CAUTION used without the Caution, risk of danger sign A\,
indicates a hazard with a potentially hazardous situation which,
if not avoided, may result in property damage.

Caution, risk of electric shock

Caution, hot surface

Caution, risk of danger

Caution, lifting hazard

Caution, hand entanglement hazard

Notice, non-ionizing radiation

Direct current

Alternating current

Both direct and alternating current

Three-phase alternating current

Earth (ground) terminal
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Safety and Common Symbols

Symbol

Description

Protective conductor terminal

Frame or chassis terminal

Equipotentiality

On (supply)

Off (supply)

Equipment protected throughout by double insulation or
reinforced insulation

1

In position of a bi-stable push control

[

Out position of a bi-stable push control

We invite readers of this manual to send us their tips, feedback, and
suggestions for improving the book.

Please send these to did@de.festo.com.

The authors and Festo Didactic look forward to your comments.
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To the Instructor

+ Before a student begins an exercise, ensure that the equipment is in good
condition and does nct represent any risk when used.

+ This guide provides you with the answers to guestions.
+ Make sure that the students understand the objectives of the work to do.

+ The default setting of some parameters depends on the Country parameter of
the AC Drive. For this reason, the default setting values shown in the user guide
and the quick start guide supplied with your training system (on a CD) may differ
from the current default settings of the AC Drive.

+ |n order to keep the circuits as simple as possible, the use of the Emergency
Button has not been integrated to all circuits in this manual. If you choose to use
it, refer to Exercise 1-5 to learn how to stop the Brake Motor with a fault signal
initiated from the Emergency Button. You may also use Relay K1 and a
contactor to disconnect the AC Drive when the Emergency Button is pressed.

+ [fthe AC Drive OMRON is displaying error E12 even if nothing is connected to
the Multi-function inputs, one of the Multi-function inputs is configured for a
low-level signal (like the normally closed contact of the Emergency Button). To
clear error E12, you must apply 24 V dc on this input. If you do not know which
input is configured that way, apply 24 V dec (from terminal P24) to input S1 and
try to clear the error. If it does not work, try again with input S2, 83, S4, and S5.
Once the error is cleared, initialize the AC Drive by performing the Initialization
procedure shown in the student manual.
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Exercise 1-3

Ramp and Torque Boost

© Festo Didactic 87669-00

EXERCISE OBJECTIVE

+ Understand the acceleration and deceleration time settings.
« Introduce the linear and S-shape acceleration and deceleration patterns.
* Introduce the Torque boost function.

DISCUSSION
Acceleration and deceleration times

The acceleration time defines the time duration in which the AC Drive reaches its
maximum frequency after a start signal is issued. Short acceleration times are
usually for light loads, and long acceleration times for heavy loads, or in applications
requiring soft start such as a bottle conveyor. The Acceleration time function is also
known as ramping. See Figure 1-10.

F002 | F003 |
MAXIMUM

|

/ FREQUENCY
[
|

Yy

START

STOP
~ SIGNAL

SIGNAL

Figure 1-10. Acceleration/deceleration ramps.

Conversely, the deceleration time defines the time duration in which the AC Drive
reduces the output frequency from the maximum frequency to O Hz after a stop
signal. If the equipment connected to a motor has low friction and a lot of inertia, it
could coast for a long time. The Deceleration time function allows the load to be
stopped more quickly.
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Ex. 1-3 —Ramp and Torque Boost

The Acceleration time and Deceleration time functions are set using parameters
F002 and FO03. The characteristics of these parameters are shown in Table 1-8.

PARAMETER

FUNCTION

VALUE

DS

F002

Acceleration time

0.01 to 3000 s

10.00

F003

Deceleration time

0.01 to 3600 s

10.00

A097

Acceleration pattern selection

00: Line
01: S-shape curve

00

A098

Deceleration pattern selection

00: Line
01: S-shape curve

00

Table 1-8. Characteristics of parameters F002, F003, A097, and A098.

Acceleration and deceleration patterns

The acceleration and deceleration patterns can be linear or S shape. When a motor
is started or stopped using the linear acceleration or deceleration pattern, its rate of
change until it reaches full speed, or comes to a complete stop, is linear. See

Figure 1-11.

LINEAR

S SHAPE

Figure 1-11. Linear and S-shape patterns during acceleration.

Y

When the motoris started, or stopped using the S-shape acceleration or deceleration
pattern, its rate of change gradually increases or decreases until it reaches full
speed, or comes to a complete stop. The purpose of the S-shape pattern is to
combine soft starts and soft stops with high speeds between them. The movement
of an elevator is an example of the S-shape acceleration/deceleration pattern.

26
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Ex. 1-3 — Ramp and Torque Boost
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The Acceleration time and Deceleration time functions are set using parameters
A097 and A098. The characteristics of these parameters are shown in Table 1-8.

Torque boost

If the mass inertia moment or static friction of the connected load is high, it may be
necessary to increase (boost) the output voltage beyond the normal
V/f characteristics at low output frequencies. This compensates for the voltage drop
in the motor windings and can be up to half of the motor's nominal voltage.

The torque boost (voltage increase) is defined as a percentage value. As Figure 1-12
shows, the Manual torque boost voltage function (parameter A042) is a percentage
of the output voltage and the Manual torque boost frequency function (A043) is a
percentage of the frequency.

veR),

100 === —mm

|
L/— A043
|

0

Figure 1-12. Torque boost.

The Torque boost selection function (parameter A041) lets you select between
manual and automatic torque boost. Automatic torque boost is added to the
V/If characteristics depending on the current load.
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Ex. 1-3 —Ramp and Torque Boost

The torque boost functions are set using parameters A041, A042 and A043. The
characteristics of these parameters are shown in Table 1-9.

PARAMETER FUNCTION VALUE DS

00: Manual

01: Automatic 00

A041 Torque boost selection

A042 Manual torque boost voltage 0 to 20 % of output voltage 5.0

Manual torque boost

A043
frequency

0 to 50 % of base frequency 25

Table 1-9. Characteristics of parameters A041, A042, and A043.

Procedure Summary

In the first part of this exercise, you will familiarize yourself with the setting of the
acceleration and deceleration times.

In the second part, you will plot the linear and S-shape acceleration patterns.

In the third part, you will observe the torque boost characteristics. You will plot the
output voltage versus output frequency curve with and without torque boost.

EQUIPMENT REQUIRED
Refer to the Equipment Utilization Chart in Appendix A to obtain the list of equipment

required for this exercise.

PROCEDURE

Basic setup

[0 1. Perform the Basic Setup and Lockout/Tagout procedures.

28 © Festo Didactic 87669-00



Ex. 1-3 — Ramp and Torque Boost
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Acceleration and deceleration ramps

O

O

2.

Install the Brake Motor, Inertia Wheel, and Safety Guard.

Set up the circuit shown in Figure 1-8.

Manually disengage the friction brake.
Connect a voltmeter between terminals FV and FC on the AC Drive.

Perform the Energizing procedure.

Set the parameters of the AC Drive as follows:

» Restore the default setting of the parameters by performing the
Initialization procedure;

» Select Terminal as Frequency reference selection function by setting
parameter A001 to 01;

+ Set the AC Drive to display the output voltage by selecting

parameter d013.

On the DC Drive, set the remote potentiometer to obtain 10.0 V dc on the
voltmeter display.

Determine the acceleration time by starting a chronometer as you set the
AC Drive to the run mode, and stopping it when the data display indicates
the maximum output voltage for your network (200 V or 400 V depending on
your local network). Repeat the measurement to validate your results.

Acceleration time:
Does this correspond to the default setting of the Acceleration time function
(parameter F002)?

0 Yes 0 No

Set the AC Drive to the run mode and wait for the motor to attain maximum
speed.

Determine the deceleration time by starting a chronometer as you set the
AC Drive to the stop mode, and stopping it when the data display indicates
0 V. Repeat the measurement to validate your results.

Deceleration time:

29



Ex. 1-3 —Ramp and Torque Boost

O 9. Does this correspond to the default setting of the Declaration time (F003)7?
O Yes O No
O 10. Familiarize yourself with the setting of acceleration and deceleration times
by setting a 20.00 s acceleration time and a 15.00 s deceleration time.

Test the operation of your circuit.

O 11. Turn off the Lockout Module.

Acceleration characteristic
0 12. Remove the Safety Guard, and Inertia Wheel.
Couple the DC Motor with the Brake Motor as described in Appendix D.
[0 13. Connect the Starting Resistors module to the DC Motor as shown in
Figure 1-13.

Note: The DC Motor with the Starting Resistors module acts as
a load for the Brake Motor. Connect the resistors in series for
maximum resistance.

Figure 1-13. Connect the Starting Resistors module to the DC Motor.

30 © Festo Didactic 87669-00



Ex. 1-3 — Ramp and Torque Boost
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O

O

14.

15.

Turn on the Lockout Module.
Set the remote potentiometer to obtain 10.0 V dc on the voltmeter display.
Set the Acceleration time to 30 s by setting parameter FO02 to 30.00.

Make sure that the Acceleration pattern selection function (A097) is set to
Line. Set the AC Drive to display the output frequency by selecting
parameter d001.

Measure the time taken by the AC Drive to attain 10 Hz by starting the
chronometer as you set the AC Drive to the run mode, and stopping it when
the AC Drive indicates 10 Hz. Repeat the measurements to validate your
results.

Enter your result in the appropriate cell in the Linear column in Table 1-10.

Set the AC Drive to the stop mode.

TIME (s)

FREQUENCY RANGE ACCELERATION PATTERN

Linear S-shape

0to 10 Hz

0to 20 Hz

0to 30 Hz

0 to 40 Hz

0to 50 Hz

0 to 60 Hz
(if applicable)

16.

17.

Table 1-10. Linear and S-shape acceleration patterns.

Repeat the previous measurement for all frequency ranges shown in
Table 1-10.

Enter your results in the appropriate cells in the Linear column in
Table 1-10.

Set the AC Drive to the stop mode.

Set the Acceleration pattern selection function (A097) to 01 to select the
S-shape acceleration pattern.

Set the AC Drive to display the output frequency by selecting parameter
doo1.
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Ex. 1-3 —Ramp and Torque Boost

[1 18. Repeat the measurements to fill out the empty cells of Table 1-10 with the
S-shape acceleration pattern.

[1 19. Setthe AC Drive to the stop mode.

[0 20. Plot the curves showing the linear and S-shape acceleration patterns in
Figure 1-14. Place the Time values along the X-axis, and the Frequency
values along the Y-axis.

Figure 1-14. Linear and S-shape acceleration patterns.

[0 21. Do your observations confirm that the S-shape acceleration pattern allows
a motor to be started slowly?

[1Yes (1 No
[0 22. Do your observations confirm the theory presented in the Discussion of this
exercise?

[ Yes I No

[0 23. Set the Acceleration pattern selection function to Line by setting
parameter A097 to 00.
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Ex. 1-3 — Ramp and Torque Boost
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Torque boost

0 24.

Make sure that the Torque boost selection function is set to Manual torque
boost (parameter A041 : 00).

Set the Manual torque boost voltage function to 0% by setting parameter
AD42 to 0.

Setthe Manualtorque boost frequency function to 33% by setting parameter
A043 to 33.

Set the AC Drive to display the output frequency by selecting
parameter d001.

On the DC Drive, set the potentiometer to obtain 0.0 V dc on the voltmeter
display.

Set the AC Drive to the run mode.

. For all voltage setpoint values shown in Table 1-11, determine the

corresponding output frequency displayed on the data display of the
AC Drive. Enter your results in the appropriate cells in Table 1-11.

SETPOINT OUTPUT VOLTAGE (V)

Voltage f Without With
(V) (Hz) torque boost | torque boost

1

2

H | ®

0 | N O |Oo

10

Table 1-11. Torque boost characteristics.
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Ex. 1-3 —Ramp and Torque Boost

34

26.

27.

28.

29.

30.

31.

Set the AC Drive to the stop mode.

Set the AC Dirive to display the output voltage by selecting parameter d013.
Set the remote potentiometer to obtain 0.0 V dc on the voltmeter display.
Set the AC Drive to the run mode.

For all voltage setpoint values shown in Table 1-11, determine the
corresponding output voltage displayed on the data display of the AC Drive.
Enter your results in the Without torque boost column in Table 1-11.

Set the AC Drive to the stop mode.

Set the Manual torque boost voltage function to 20% by setting parameter
A042 to 20.

Set the AC Drive to display the output voltage by selecting parameter d013.
Set the remote potentiometer to obtain 0.0 V dc on the voltmeter display.
Set the AC Drive to the run mode.

For all voltage setpoint values shown in Table 1-11, determine the

corresponding output voltage displayed by the data display on the AC Drive.
Enter your results in the With torque boost column in Table 1-11.

Set the AC Drive to the stop mode.

Plot the curves with and without torque boost in Figure 1-15. Place the
Frequency values along the X-axis, and the Output voltage values along the
Y-axis.

© Festo Didactic 87669-00



Ex. 1-3 — Ramp and Torque Boost
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Figure 1-15. With and without torque boost characteristics.

[J 32. Atwhat frequency is the torque boost maximum?
Frequency where the torque boost is maximum:
[0 33. Does the torque boost correspond to approximately 20% the output voltage
at that frequency (33% of the base frequency)?
I Yes I No
[0 34. Turntheindividual power switch of the AC Power Supply off, disconnect the
circuit, and return the equipment to the storage location.

CONCLUSION

In this exercise, you familiarized yourself with the acceleration and deceleration time
settings. You plotted the curves showing the line and S-shape acceleration patterns.

You also experimented with the Torque boost function. You saw that it is possible

to increase the voltage at a particular frequency to compensate for the voltage drop
in the motor windings.
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Ex. 1-3 —Ramp and Torque Boost

36

REVIEW QUESTIONS

1.

Applications requiring slow start usually have

cooTow

short acceleration time.
long acceleration time.
short deceleration time.
long deceleration time.

The purpose of an S-shape acceleration pattern is

a.

b.

to combine soft starts and stops with high speeds when moving from a point
to another.

to combine rapid starts and stops with high speeds when moving from a
point to another.

to combine rapid starts and stops with low speeds when moving from a point
to another.

to combine soft starts and stops with low speeds when moving from a point
to another.

Torque boost is applied at

a
b.
c.
d

high frequencies.

low frequencies.

frequencies required by the load.
None of the answers above is correct.

Torque boost is applied

apoow

when the mass inertia moment of the connected load is high.
to compensate for the voltage drop in the motor windings.
beyond the normal V/f characteristic.

All of the answers above are correct.
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Volts per Hertz Characteristics
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ANSWERS TO PROCEDURE STEP QUESTIONS

O 6. Forward.

Exercise 1-2

0 8. No. The potentiometer is disabled by parameter A0C1.
O 10. Yes.
O 13. Yes
O 15. Constant torque.
o 17
V/f CHARACTERISTICS
SETPOINT OUTPUT VOLTAGE (V)
n
VOLTAGE f (r/min) CONSTANT REDUCED
1Y) {Hz2) TORQUE TORQUE
1 6 207 32 14
2 12 399 52 22
3 18 594 73 38
4 24 783 92 54
5 30 963 111 72
6 36 1146 131 95
7 47 1320 149 120
8 438 1512 170 151
9 54 1701 190 181
10 60 1794 200 200

Table 1-7. Vi characteristics (120 V — 60 Hz network).



Ex. 1-2 — Volts per Hertz Characteristics

V/f CHARACTERISTICS
SETPOINT OUTPUT VOLTAGE (V)
n
VO'E\T,)AGE (JZ) (r/min) CONSTANT TORQUE REDUCED TORQUE
1 5 148.5 58 26
2 10 3186 78 42
3 15 478.8 136 66
4 20 635.2 172 98
5 25 792 212 134
6 30 951 250 178
7 35 1105 288 226
8 40 1259 376 238
9 45 1394 364 342
10 50 1492 380 380
Table 1-7. V/f characteristics (220/240 V - 50 Hz network).
VIf CHARACTERISTICS
SETPOINT OUTPUT VOLTAGE (V)
n
VO"(\";';"GE (JZ) (r/min) CONSTANT TORQUE REDUCED TORQUE
1 6 178 58 26
2 12 360 06 42
3 18 541 134 66
4 24 725 172 o6
5 30 903 208 132
6 36 1084 248 177
7 42 1267 284 224
8 48 1435 326 2380
9 54 1671 360 334
10 60 1791 380 380
Table 1-7. V/f characteristics (220 V — 60 Hz network).
O 22. Yes.
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Ex. 1-2 — Volts per Hertz Characteristics

O 23. Yes.

ANSWERS TO REVIEW QUESTIONS

1.¢2 b3 b 4 a5 c

© Festo Didactic 87669-10






Bibliography
Herman, S.L. Industrial Motor Control, Fifth Edition. Clifton Park, NY: Thomson

Delmar Learning, 2005, ISBN 1401838022,

Industrial Training Zone. PLC Fundamentals. Farmingdale, NJ: Lab-Volt
Systems 2006.

International Electrotechnical Commission. Graphical Symbols for Diagrams.
IEC 80817.

National Centerfor Construction Education and Research. Electrical Level 3 Trainee
Guide. Upper Saddle River, NJ: Pearson/Prentice Hall, 2002, ISBN 0130472239.

National Electrical Manufacturers Association. Industrial Control and Systems:
Diagrams, Device Designations, and Symbols. ICS 19-2002.

National Electrical Manufacturers Association. NEMA and IEC Devices for Motor
Services - A Guide for Understanding the Differences. ICS 2.4-2003.

Rockis, G., and Glen Mazur. Electrical Motor Controls, Second Edition. Homewood,
IL: American Technical Publishers Inc., 2001, ISBN 0826916759.

Wildi, T. Electrical Machines, Drives and Power Systems, Sixth Edition. Englewood
Cliffs, NJ: Prentice Hall, 2005, ISBN 01317769186,

© Festo Didactic 87669-00 127




<<
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails true
  /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 (North America General Purpose)
  /AlwaysEmbed [ true
    /CambriaMath
    /LabVolt
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /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.)
    /FRA <>
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




