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Use for intended purpose 
 

The training package for safety in pneumatic systems may only be used: 

• For its intended purpose in teaching and training applications 

• When its safety functions are in flawless condition 

 

The components included in the training package are laid out in accordance with the latest technology, as 

well as recognised safety rules. However, life and limb of the user and third parties may be endangered, and 

the components may be impaired, if they are used improperly. 

 

The training system from Festo Didactic has been developed and manufactured exclusively for training and 

vocational education in the fields of automation and technology. The respective training companies and/or 

trainers must ensure that all trainees observe the safety precautions which are described in this workbook. 

 

Festo Didactic hereby excludes any and all liability for damages suffered by trainees, the training company 

and/or any third parties, which occur during use of the equipment set in situations which serve any purpose 

other than training and/or vocational education, unless such damages have been caused by Festo Didactic 

due to malicious intent or gross negligence. 
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Preface 
 

Festo Didactic’s learning system for automation and technology is geared towards various educational 

backgrounds and vocational requirements. Correspondingly, the training system is broken down as follows: 

• Technology oriented training packages 

• Mechatronics and factory automation 

• Process automation and control technology 

• Mobile robotics 

• Hybrid learning factories 

 

The training system for automation and technology is continuously updated and expanded in accordance 

with developments in the field of education, as well as actual professional practice. 

 

The technology packages deal with various technologies including pneumatics, electro-pneumatics, 

hydraulics, electro-hydraulics, proportional hydraulics, programmable logic controllers, sensor technology, 

electrical engineering, electronics and electric drives. 

 

   
 

 

The modular design of the training system allows for applications which go above and beyond the 

limitations of the individual training packages. For example, PLC actuation of pneumatic, hydraulic and 

electric drives is possible. 
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All training packages are comprised of the following elements: 

• Hardware 

• Media 

• Seminars 

 

Hardware 
Hardware included in the training packages consists of industrial components and systems that are 

specially designed for training purposes. The selection and design of the components encompassed by the 

training packages are especially well matched to the projects included in the accompanying media. 

 

Media 
The media provided for the individual groups of topics are allocated to the teachware and software 

categories. The practically oriented teachware includes: 

• Technical books and textbooks (standard works for imparting basic knowledge) 

• Workbooks (practical exercises with supplementary instructions and sample solutions) 

• Lexicons, manuals, technical books (which provide technical information on groups of topics for further 

exploration) 

• Transparency sets and videos (for easy-to-follow, dynamic instruction) 

• Posters (for clear-cut representation of facts) 

 

From the software category, programmes are made available for the following applications: 

• Digital training programmes (didactically and medially prepared learning content) 

• Simulation software 

• Visualisation software 

• Software for measurement data acquisition 

• Project engineering and design engineering software 

• Programming software for programmable logic controllers 

 

The teaching and learning media are available in several languages. They are intended for use in classroom 

instruction, but are also suitable for self-study. 

 

Seminars 
Comprehensive seminar offerings covering the contents of the training packages round out the programme 

for training and vocational education. 

 

 

Do you have suggestions or criticism regarding this manual? 

 

If so, send us an e-mail at did@de.festo.com. 

The authors and Festo Didactic look forward to your feedback. 
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Introduction 
 

This workbook is part of the training system for automation technology from Festo Didactic GmbH & Co. KG. 

The system provides a solid basis for practice oriented training and vocational education. The TP 205 

training package for safety in pneumatic systems coves the following topics: 

• Pneumatic safety circuits 

• Electrical safety circuits 

• Use of safety switching devices 

• Use of a safety door 

 

The workbook for TP 250, safety in pneumatic systems, provides an introduction to the issue of safe 

machines. Emphasis is placed upon imparting knowledge regarding basic pneumatic and electrical circuits 

which are used to increase safety in electro-pneumatic controllers. A Learnline laboratory workstation with 

compressed air supply must be available in order to set up the circuits. 

 

As a prerequisite for using the TP 250 supplementary equipment set, components from the equipment sets 

TP 101 (fundamentals of pneumatics) and TP 201 (fundamentals of electro-pneumatics) must be available. 

The circuits for the 8 exercises targeted at increasing the safety of the pneumatic section of a lift and use of 

electrical safety switching devices are set up with equipment set TP 205. The theoretical fundamentals are 

an essential part of this workbook. 
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Work and safety instructions 
 

 
 

General 
• Trainees may only work with the controllers under the supervision of a trainer. 

• Observe specifications included in the data sheets for the individual components, and in particular all 

safety instructions! 

 

Mechanical system 
• Mount all of the components securely onto the slotted profile plate. 

• Limit switches may not be actuated frontally. 

• Danger of injury during troubleshooting! 

Use a tool to actuate the limit switches, for example a screwdriver. 

• Only reach into the setup when it’s at a complete standstill. 

 

Electrical specifications 
• Electrical connections may only be established and interrupted in the absence of voltage! 

• Use connector cables with safety plugs only for electrical connections. 

• Use low voltage only (max. 24 V DC). 

 

Pneumatics 
• Do not exceed the maximum permissible pressure of 600 kPa (6 bar). 

• Do not activate compressed air until all of the tubing connections have been completed and secured. 

• Do not disconnect tubing while under pressure. 

• Danger of injury when switching compressed air on! 

Cylinders may advance and retract automatically. 

• Danger of accident due to tubing slipping off! 

– Use shortest possible tubing connections. 

– Wear safety glasses. 

– In the event that tubing slips off: 

 Switch compressed air supply off immediately. 

• Pneumatic circuit setup: 

Connect the devices with plastic tubing with an outside diameter of 4 or 6 mm. Push the tubing into the 

push-in connector as far as it will go. 

• Switch compressed air supply off before dismantling the circuit. 

• Pneumatic circuit dismantling: 

Press the blue release ring down, after which the tubing can be pulled out. 
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The mounting boards for the components are equipped with mounting variant A, B or C: 

 

Variant A, snap-in system 
Lightweight components that are not load-bearing (e.g. directional control valves). Simply clip the components 

into the slot on the profile plate. Release the components from the slots by turning the blue lever. 

 

Variant B, bolt system 
Components with medium load capacity (e.g. actuators). These components are clamped onto the profile 

plate using T-head bolts. The blue, knurled nut is used for clamping and loosening. 

 

Variant C, screw system 
For components with high load capacity and components which are seldom removed from the profile plate 

(for example on-off valve with filter regulator). The components are secured with socket head screws and  

T-head bolts. 

 

Observe specifications in the data sheets regarding the individual devices. 

 

A stopwatch is required in order to evaluate the controllers after setting them up. The stopwatch is used to: 

• Adjust the one-way flow control valves such that cylinder stroke times comply with the specified values 

• Adjust time delay valves 
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Training package for safety in pneumatic systems (TP 250) 
 

The TP 250 training package consists of a multitude of individual training materials. The subject of this part 

of the TP 250 training package is safety technology. 

 

Important components of TP 250 
• Permanent workstation with Festo Didactic slotted profile plate 

• Compressor (230 V, 0.55 kW, max. 800 kPa = 8 bar) 

• Equipment sets or individual components (e.g. cylinders, directional control valves, preset counters, 

stepper modules, logic components, pneumatic proximity switches) 

• Optional learning materials (e.g. optical displays, 5/3-way valve, pulling/pushing load) 

• Practical training models 

• Complete laboratory setups 

 

Media 
The teachware for the TP 250 training package consists of a workbook and a book of exercises. The 

workbook includes exercise sheets for each exercise, the solutions to each individual worksheet and a CD-

ROM. A set of ready-to-use exercise sheets and worksheets is included in each workbook for all of the 

exercises. 

 

Data sheets for the hardware components are made available along with the equipment set. 

 

Training documentation 

Textbooks Pneumatics 

Electropneumatics 

Fundamentals 

Workbooks Safety in pneumatic systems 

Optional teachware FluidSIM® pneumatic simulation software 

Web-based training for safety technology 

 

 

Seminars 

SEP-PILZ Safe pneumatic and electrical design of machines and equipment 

P141 Safe circuit technology for maintenance personnel  

SAFETY-AL Safety relevant circuits in pneumatics and electro-pneumatics for vocational training 

SAFETY2  Safety in pneumatics and electro-pneumatics for design engineers 

SAFETY3 Laying out safety circuits in accordance with DIN EN ISO 13 849-1 with the help of SISTEMA software 

 

Please refer to the current seminar schedule for event locations, dates and prices. 

 

You’ll find further training materials in our catalogue and on the Internet. The training system for automation 

technology is continuously updated and expanded. Transparency sets, videos, CD-ROMs and DVDs, as well 

as textbooks, are offered in several languages. 
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Learning objectives 
 

 Learning objectives 
 

• Be able to select the most important standards for the safety of a machine. 

• Be able to conduct a risk assessment for a simple machine. 

• Gain experience in setting up and commissioning a lift. 

• Gain experience in recognising points of danger at the lift and sketching them into the layout drawing. 

• Gain experience in reducing hazards associated with the lift. 

• Gain experience in assuring safe, optimised operation of the no-load and working strokes. 

• Know how to safeguard implemented safety measures from manipulation. 

• Be able to reduce risk by regulating speed. 

• Be able to name possible disadvantages associated with the use of the lift. 

• Gain experience in recognising, executing and ideally adjusting the required changes to the lift. 

• Gain experience in selecting an emergency stop function which is appropriate for the lift. 

• Be familiar with various ways of implementing this function. 

• Be able to set up a 2-channel pneumatic emergency stop function. 

• Be able to integrate a safety mushroom actuator into the electrical controls. 

• Be able to properly restart operation. 

• Be able to indicate the emergency stop status of a system. 

• Be able to determine how a system should perform in the event that compressed air supply should fail. 

• Be able to make use of sensors for detecting compressed air supply failure. 

• Be able to assure safe reactivation of compressed air supply. 

• Be familiar with required system performance in the event of electrical power failure. 

• Be able to make use of suitable valves in order to assure a safe emergency stop status for a system. 

• Be able to make use of a safety switching device and be familiar with its mode of operation. 

• Be able to indicate the operating state of the lift. 

• Be able to detect overloads by means of condition monitoring. 

• Be able to implement suitable measures for eliminating the cause. 

• Be familiar with additional ways of triggering an emergency stop. 

• Be able to increase the performance level of the lift by increasing its diagnostic coverage. 

• Be able to integrate an additional component into the system in order to increase safety. 

• Be familiar with additional ways of triggering an emergency stop. 
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Allocation of learning objectives to exercises 
 

Exercise 1 2 3 4 5 6 7 8 

Learning objectives         

Be able to select the most important standards for the safety of 

a machine. 
•        

Be able to conduct a risk assessment for a simple machine. •        

Gain experience in setting up and commissioning a lift. •        

Gain experience in recognising points of danger at the lift and 

sketching them into the layout drawing. 
 •       

Gain experience in reducing hazards associated with the lift.  •       

Gain experience in assuring safe, optimised operation of the 

no-load and working strokes. 
 •       

Know how to safeguard implemented safety measures from 

manipulation. 
  •      

Be able to reduce risk by regulating speed.   •      

Be able to name possible disadvantages associated with the 

use of the lift. 
  •      

Gain experience in recognising, executing and ideally adjusting 

the required changes to the lift. 
  •      

Gain experience in selecting an emergency stop function which 

is appropriate for the lift. 
   •     

Be familiar with various ways of implementing this function.    •     

Be able to set up a 2-channel pneumatic emergency stop 

function. 
   •     

Be able to integrate a safety mushroom actuator into the 

electrical controls. 
   •     

 

 



  

© Festo Didactic GmbH & Co. KG 567266 XV 

Exercise 1 2 3 4 5 6 7 8 

Learning objectives         

Be able to properly restart operation.    •     

Be able to indicate the emergency stop status of a system.    •     

Be able to determine how a system should perform in the event 

that compressed air supply should fail. 
    •    

Be able to make use of sensors for detecting compressed air 

supply failure. 
    •    

Be able to assure safe reactivation of compressed air supply.     •    

Be familiar with required system performance in the event of 

electrical power failure. 
     •   

Be able to make use of suitable valves in order to assure a safe 

emergency stop status for a system. 
     •   

Be able to make use of a safety switching device and be familiar 

with its mode of operation. 
     •   

Be able to indicate the operating state of the lift.      •   

Be able to detect overloads by means of condition monitoring.       •  

Be able to implement suitable measures for eliminating the 

cause. 
      •  

Be able to integrate an additional component into the system in 

order to increase safety. 
       • 

Be familiar with additional ways of triggering an emergency 

stop. 
       • 
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Equipment set 
 

The workbook for safety in pneumatic systems imparts knowledge for improving safety by means of 

pneumatic circuits, as well as through the use of special pneumatic components, electrical safety switching 

devices and a safety door. 

The TP 250 equipment set for safety in pneumatic systems includes the components which are necessary for 

mastering the predefined learning objectives. Components from the TP 101 and TP 201 equipment set plus a 

Learnline laboratory workstation are required in order to set up the circuits. 

 

 

 TP 250 equipment set for safety in pneumatic systems, order number 567264 
 

Component Order no. Quantity 

Air reservoir, 0.1 litres 573281 1 

Non-return valve, piloted non-return function 540715 2 

5/3-way solenoid valve, normally closed 567201 1 

Non-return valve 153462 1 

Weight for cylinder, 2 kg 572778 1 

Cylinder cover 572777 1 

Operating mode indicator 567263 1 

Safety mushroom actuator 567261 1 

Safety switching device for emergency stop and safety door  567262 1 

 

 

 Components required from the TP 201 equipment set for electro-pneumatics, basic level 540712 
 

Component Order no. Quantity 

Signal input, electrical 162242 1 

Relay, 3-off 162241 2 

Electrical limit switch, actuated from left 183322 1 

Electrical limit switch, actuated from right 183345 1 

2 x 3/2-way solenoid valve with LED, normally closed 567198 1 

5/2-way solenoid valve with LED 567199 1 

Pressure sensor with display 572745 1 

One-way flow control valve 193967 1 

Double-acting cylinder 152888 1 

Electronic proximity switch with cylinder mounting 540695 2 

On-off valve with filter-regulator 540691 1 

Distributor block 152896 1 

Plastic tubing, 4 x 0.75, silver, 10 m 151496 1 
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 Components required from the TP 101 equipment set for pneumatics, basic level 540710 
 

Component Order no. Quantity 

Pressure regulator with pressure gauge 539756 1 
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 Graphic symbols, equipment set 
 

Component Graphic symbol 

Non-return valve, piloted non-return function 
2

1 21 

5/3-way solenoid valve, normally closed 

 

Non-return valve 

 

Weight for cylinder, 2 kg 

m  

Operating mode indicator 

 

 

 

 

 

 

 

 

 

 

 

+ + ++ + +

PRD PYE PGN

 

Safety mushroom actuator 

 

Safety switching device for emergency stop and safety door

 

 

 

 

 

 

 

S11 S12 S21 S22 13 23 33 41

S34 Y32 14 24 34 42

Input Input K1

Reset/Start K2

 

Air reservoir, 0.1 litres 
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Allocation of components to exercises 
 

Exercise 1 2 3 4 5 6 7 8 

         

Double-acting cylinder 1 1 1 1 1 1 1 1 

Weight for cylinder, 2 kg 1 1 1 1 1 1 1 1 

On-off valve with filter-regulator 1 1 1 1 1 1 1 1 

Distributor block 1 1 1 1 1 1 1 1 

Electronic proximity switch with cylinder mounting 2 2 2 2 2 2 2 2 

Signal input, electrical 1 1 1 1 1 1 1 1 

Relay, 3-off 1 1 1 2 2 2 2 2 

5/2-way solenoid valve with LED 1 1 1      

Pressure regulator with pressure gauge  1 1 1 1 1 1 1 

One-way flow control valve   2 2 2 2 2 2 

Non-return valve, piloted non-return function    2 2 2 2 2 

2 x 3/2-way solenoid valve with LED, normally closed    1 1 1 1 1 

5/3-way solenoid valve, normally closed    1 1 1 1 1 

Safety mushroom actuator    1 1 1 1  

Pressure sensor with display     1 1 1 1 

Air reservoir, 0.1 litres     1 1 1 1 

Non-return valve     1 1 1 1 

Safety switching device      1 1 1 

Cylinder cover        1 

Electrical limit switch, actuated from left        1 

Electrical limit switch, actuated from right        1 

Operating mode indicator      1 1 1 

 

 



 

XX  © Festo Didactic GmbH & Co. KG 567266 

Notes for the teacher/trainer 
 

Learning objectives 
The basic learning objective of this workbook is to continuously increase safety for an electro-pneumatic 

system. This knowledge is gained by means of theoretical questions and by actually setting up the circuits. 

This direct interaction involving both theory and practice ensures faster progress and longer-lasting 

learning. The more specific learning objectives are documented in a matrix. Concrete, individual learning 

objectives are assigned to each exercise. 

 

Required time 
The time required for working through the exercises depends on the learner’s previous knowledge of the 

subject matter. A time of roughly 1 to 1½ hours can be assumed for each exercise. 

 

Equipment set components 
The workbook and the equipment set are matched to each other. You will need components from equipment 

sets TP 101, TP 201 and TP 250 for the eight exercises. 

 

Standards 
The following standards are used in this workbook: 

DIN EN ISO 12100:  Safety of machinery 

DIN EN 983   Safety requirements for fluid power systems and their 

components – Pneumatics 

DIN EN 1037   Prevention of unexpected start-up 

DIN EN ISO 13 849-1 Safety-related parts of a control system – Basic concepts 

 

 

Identification within solutions 
Solution texts and supplements in graphics or diagrams appear in red. 

 

Identification within the working sheets 
Texts which require completion are identified with a grid or grey table cells. 

Graphics which require completion include a grid. 

 

Training notes 
Solutions for the circuit diagrams for all exercises can be found on the included CD-ROM in the “Circuit 

diagrams” folder as PDF files. Comprehensive circuit diagrams, provided as solutions and as exercises for 

trainees, are also available in A3 format for better legibility. 
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Exercise 1 
Commissioning and risk assessment for a lift 
 

 Learning objectives 
After completing this exercise:  

• You will be able to select the most important standards for the safety of a machine. 

• You will be able to conduct a risk assessment for a simple machine. 

• You will be experienced in setting up and commissioning a lift. 

• You will be experienced in recognising points of danger at the lift and sketching them into the layout 

drawing. 

 

 

 Problem description 
You need to set up, commission and assess a lift, and assure its safe design. Due to the fact that the lift will 

be used in production, you are obligated to examine it in light of applicable safety directives, and to 

minimise hazards during its use. 

 

 

 Layout 
 

 

Lift 
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 Prerequisites 
• Equipment sets TP 250, TP 201 and a laboratory trolley with slotted profile plate must be available. 

 

 

 Assignments 
1 Select standards which deal with safety technology and safety concepts. 

2 Set up the lift and place it into service. 

3 Complete a risk analysis for the system. 

4 Determine possible technical means in order to reduce danger resulting from the machine. 



 Exercise 1 – Commissioning and risk assessment for a lift 

© Festo Didactic GmbH & Co. KG 567266 3 

1 Selecting standards regarding safety technology 
 

a) Select the standards which apply to machines. Tick the appropriate standards in the table below. 

 

 Standard 

  DIN EN 60617, part 5 

  EN-ISO 13849, part 1 

  EN-ISO 13849, part 2 

  DIN ISO 1219, part 1 

  DIN-ISO 4414 
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2 Setting up and commissioning the lift 
 

a) Set up the required system in accordance with the following circuit diagrams. 

 

4 2

315

m

1A1

1V1

1M1 1M2

1B1

1B2

 

Pneumatic circuit diagram 
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Electrical circuit diagram 
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Note 

Mount the cylinder and weight to one of the vertical columns on the laboratory trolley. 

Make sure that there is an additional mounting slot to the right of the cylinder for mounting other 

required components. 

 

 

b) Commission the lift and describe the operating sequence. 

 

When switch S1 is activated, solenoid valve 1V1 enables flow from 1 to 4. The piston side of the 

double-acting cylinder is pressurised with compressed air and the piston rod advances. 

When switch S2 is activated, solenoid valve 1V1 enables flow from 1 to 2. The piston rod side of the 

double-acting cylinder is pressurised with compressed air and the piston rod retracts. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (eciRGB v2)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageDownsampleType /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


