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Multi-configurable AC transducer 
4189300019E (UK) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Installation Instructions

• Voltage, current, frequency and phase angle transducer 

• Supply voltage 24…300V DC or 40…276V AC 

• Configuration via PC interface  

• 35 mm DIN rail mounting 
 

DEIF A/S, Frisenborgvej 33 Tel.: +45 9614 9614, Fax: +45 9614 9615 
DK-7800 Skive, Denmark E-mail: deif@deif.com, URL: www.deif.com 
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1. About this document 
 

General purpose 
This document is the Installation Instructions for DEIF’s MTR-2 
transducer MTR-2-015, MTR-2-315, MTR-2-415 and MTR-2F-215. 
The document mainly includes general product information and setup, 
mounting instructions, terminal strip overviews and I/O lists. 
 
The general purpose of these installation instructions is to give the user 
important information to be used in the installation of the unit. 
 
 
 
 
 
 
 

Intended users 
These installation instructions are mainly intended for the panel builder 
designer in charge. On the basis of this document, the panel builder 
designer will give the electrician the information he needs in order to 
install the MTR, e.g. detailed electrical drawings. In some cases the 
electrician may use these installation instructions himself. 
 
 

Please make sure that you read this manual before 
starting to work with the MTR. Failure to do this could 
result in damaging the equipment or even worse, injury 
of personnel. 
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2. Warnings and legal information 
 

Legal information and responsibility 
DEIF takes no responsibility for installation or operation of the 
switchboard. If there is any doubt about how to install or operate the 
MTR, the company responsible for the installation or the operation of 
the set must be contacted. 

Electrostatic discharge awareness 
Sufficient care must be taken to protect the terminals against static 
discharges during the installation. Once the unit is installed and 
connected, these precautions are no longer necessary. 

Safety issues 
Installing the unit implies work with dangerous currents and voltages. 
Therefore, the installation of the MTR should only be carried out by 
authorised personnel who understand the risks involved in the working 
with live electrical equipment. 
 
 
 
 
 

Notes 
Throughout this document a number of notes and warnings with helpful 
user information will be presented. To ensure that these are noticed, 
they will be highlighted in order to separate them from the general text. 

Be aware of the hazardous live currents and voltages. 
Do not touch any AC measurement inputs, as this 
could lead to injury or death.  



 MTR-2/MTR-2F Installation Instructions 

DEIF A/S  Page 5 of 34

Note symbol 
  

 

Warning symbol 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The notes provide general information which will be 
helpful for the reader to bear in mind. 

The warnings indicate a potentially dangerous 
situation which could result in death, personal injury 
or damaged equipment, if certain guidelines are not 
followed.
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3. General product information 
 

Description 
The MTR is a fully configurable transducer for measuring on an AC 
network. The transducer has 0 (MTR-2-015), 3 (MTR-2-315), 4 (MTR-
2-415) or 2 (MTR-2F-215) analogue outputs. Special for the MTR-2F is 
fast response <50ms. The outputs can be configured to the following 
output values:  
 
• True RMS AC voltage 

◦ Voltage: UL1– N, UL2 – N, UL3 – N, average UL – N 
◦ Voltage: UL1 – L2, UL2 – L3, UL3 – L1, average UL – L 
 

• True RMS AC current 
◦ Current: IL1, IL2, IL3, ΣI, IN, average I 
 

• Active/reactive/apparent power 
◦ Σ P, PL1, PL2, PL3 
◦ Σ Q, QL1, QL2, QL3 
◦ Σ S, SL1, SL2, SL3 
 

• ϕ, power factor 
◦ PF1, PF2, PF3, Σ PF (sign +/- equals CAP/IND PF) 
◦ PF1, PF2, PF3, Σ PF (sign +/- equals neg./pos. active power) 
◦ Angle: UL1-L2, UL2-L3, UL3-L1 
◦ Power angle: ϕUL1-I1, ϕUL2-I2, ϕUL3-I3, average ϕ 

(
P
Qa tan ) 

• Frequency 
◦ System frequency 
 

• THD (total harmonic distortion)  
◦ Current: IL1, IL2, IL3 
◦ Voltage: UL1– N, UL2 – N, UL3 – N 
◦ Voltage: UL1 – L2, UL2 – L3, UL3 – L1 
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• Maximum demands  

◦ P positive, P negative (power) 
◦ Q capacitive, Q inductive (CAP/IND power) 
◦ S (apparent power) 
◦ Current: IL1, IL2, IL3 
 

• Dynamic demands 
◦ P positive, P negative (power) 
◦ Q capacitive, Q inductive (CAP/IND power) 
◦ S (apparent power) 
◦ Current: IL1, IL2, IL3 
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4. Mounting 
 

Mounting instructions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The MTR is designed for panel mounting, being mounted on a 35 mm 
DIN rail. 
 
Weight: Approx. 0.600 kg. 
 
The design of the transducer makes mounting of it close to similar 
equipment possible; however, you must make sure that there is a min. 
distance of 50 mm between the top and bottom of the transducer and 
other equipment. 
 
The DIN rail must always be placed horizontally when several 
transducers are mounted on the same rail. 
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5. Connections 
 

Connection table 
Term. no. Technical data Description  
Aux. power supply  
1 Supply +/~ 
2 Supply -/~ 

19…300V DC or 
40…276V AC  

Analogue output 1 
3 Output 1 + 
4 Output 1 - 

Analogue output can be set to current 
max ±20mA or voltage max ±10V DC 

Analogue output 2 
5 Output 2 + 
6 Output 2 - 

Analogue output can be set to current 
max ±20mA or voltage max ±10V DC 

Analogue output 3 
7 Output 3 + 
8 Output 3 - 

Analogue output can be set to current 
max ±20mA or voltage max ±10V DC 

Analogue output 4 
9 Output 4 + 
10 Output 4 - 

Analogue output can be set to current 
max ±20mA or voltage max ±10V DC 

RS485 communication 
11 Data A 
12 Common terminal 
13 Data B 

Multi-drop RS485 communication 
connection 

Voltage measuring input  
14 L1 
15 L2 
16 L3 
17 Neutral 

Connection terminal for voltage input  

Current measuring input 
18 L1 k 
19 L1 l 
20 L2 k 
21 L2 l 
22 L3 k 
23 L3 l 

Connection of current transformer input 1 
or 5 amps 

 
 Note for the MTR-2F-215, output 1 is connected to 

terminals 3 and 4 and output 2 is connected to terminals 
5 and 6. 
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Connection diagrams 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Single phase system 
(1W/1b)

Three-phase system 
3-wire balanced load 

(1W3/3b)

Three-phase system 
3-wire unbalanced load 

(2W3/3u) 

Three-phase system 
4-wire balanced load 

(1W4/4b) 
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Note: 
If the transducer is connected as a 3-wire coupling, e.g. when used on 
a three-phase net without neutral, the connection mode 3b (balanced = 
1W3) or 3u (unbalanced = 3W3) should be selected in the utility 
software. 
 
It is not necessary to protect the measuring voltage inputs, but it is 
recommended to use a 2A fuse for the supply input (terminals 1 and 2). 
 
The transducer is protected against ESD (electrostatic electricity), and 
further special protection against this during the mounting of the 
transducer is not necessary. 

Three-phase system 
4-wire unbalanced load 

(3W4/4u) 
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6. Label 
 

Label explanation  
The front label of the transducer will look like this, if it is an MTR-2-415. 
The labels for terminal numbers are located on the sides of the 
transducer.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 

The transducer will be delivered unconfigured, so the setup 
label must always be filled in after setup of the transducer.  

Type label Setup label 

Description label 
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The type label contains information about the type of transducer and 
the supply voltage (aux. voltage) that must be used on the transducer. 
Also a unique serial number is stated on the type label.  
 
On the setup label the left side can be removed separately. This is the 
description label. The description label can be used to write the 
description written in the setup.  
 
 
 
 
Example: How to fill in the setup label. 
 
 
 
 
 
 
 
 
 
Output number 1: 
4…20mA ≈ 0…230V AC UL1-N  
 
Output number 2: 
0…10V DC ≈ 0…5000 A IL1  
 
Output number 3: 
-10…0…10V DC ≈ -0.5…1…0.5 avg φ  
 
Output number 4: 
-10…0…20mA ≈ -100…0…2000kW ΣP 
 

DEIF’s order ack. number can be found on a paper label on the 
transducer box. 

4…20 mA ≈ 0…230V AC UL1-N 

0…10V DC ≈ 0…5000 A IL1 

-10…0…10V DC ≈ -0,5…1…0,5 avg φ  

-10…0…20 mA ≈ -100…0…2 MW  ΣP 

Tr
an

s 
1.

1 
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7. Setup 
 

System requirements  
To configure the MTR you will need: 
 

• Converter RS232 to RS485 or USB to RS485 e.g. ICP CON 
7561 

 
• Utility software for MTR M-SET can be downloaded from 

www.deif.com. 
 
The minimum requirements for the pc are:  
The software is running on 32-bit Microsoft Windows operating 
systems including: Windows 95, Windows 98 (and Windows 98 SE), 
Windows Millennium Edition, Windows NT 4.0, Windows 2000, 
Windows XP. If Windows Vista is installed and the USW is not working, 
then perform the following. Click with the right mouse button on the 
desktop, choose Properties, then Compatibility and switch on “Run this 
program in compatibility for Windows XP”. 
 
If the PC is set up for e.g. Chinese language, the following must be 
done to make the utility software working. 
 
Language for non-Unicode programmes must be set to English or 
one from another European language! This is done as follows. 
 
Control Panel -> Regional and Language Options  
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The minimum hardware configuration is the same as required for the 
above systems with minimum 32Mb RAM (64Mb RAM recommended). 

How to configure 
When the connection for communication has been wired up; terminals 
11 and 13 to the converter terminals 1 and 2 on the ICP CON 7561, 
you are ready to start up the M-SET utility software (USW) for MTR. 
 
The first thing to do is to set up the communication in the USW. If it is a 
new transducer, the default settings for the transducer are: 
 
Communication speed:  9600 bit/s 
Data bits:  8 
Parity:  None 
Stop bits:  1 
Address:  33 
 
 
When the M-set is started, the first screen looks like this:  
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If the slave address of the MTR is known, it can be typed directly in the 
Address field. If the address is unknown, the search function can be 
used. When you left click on the Scan network icon, the search window 
will open. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Left-click here to open 
com. settings  

This window will 
open, and the 
settings for 
communication are 
made here.

Address field  Search window  

Refresh  

Start search  
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When the device address is known, just enter the device number in the 
address field and click refresh. Then the “Go to” line will state what 
device you have connected to. Also the Selected device field will show 
information about the connected device.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You are now connected to the MTR. To configure the transducer, click 
Settings. The window will change. When this new window is opened, 
click the Read instrument setting.  
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When the read instrument setting has been clicked, a new window will 
show the current settings of the connected transducer. 
 
 
 
 
 
 
 
 
 
Now it works like the tree structure in Windows Explorer. When the top 
level is marked as in this example, the unchangeable information is 
shown. 
 
When General is marked, it is possible to change the values. This 
could e.g. be the description of the transducer. 
  
 
 
 
 
 
 
 
 
 
 
To change one of the parameters, click the box with three dots. Then 
the dialogue box will appear. 
 
 
 
 
 
 
 
 
 
 
If the new value is different from the default value, the line will be 
highlighted with bright yellow when you click OK.  

Description written on the 
label 
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To write this new setting, in this example Description 1, click Download 
settings to device.  
 
 
 
 
 
 
 
 
 
 
 
 
When this is done, the dialogue box below will appear as a 
confirmation that the new setting has been downloaded. 
 
 
 
 
 
 
 
 
To set up the transducer to the actual connection of the transducer, the 
connection window must be opened.  
 

 
 
 

Download settings 
to device 
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The first thing to set up is the connection modes; please see the 
connection diagrams to see which of the modes you have to select to 
match the actual installation.  
 
Next step is to set up the primary voltage level. If no voltage 
transformer is present, the primary voltage must be the same as the 
secondary voltage. 
 
The current transformer ratio must also be set up in this window, if the 
transducer is to be used for current or power measurements. 
  
It is possible to set the dynamic range of the voltage and current inputs. 
In this example, the used voltage range is set to 500V and 5A. If the 
nominal voltage is e.g. 100V, then set the value to 100 and if the Ct is a 
1A then set the value to 1A. 
 
In the Security window, it is possible to set a password. The password 
must be typed in to be able to change the settings of the transducer.  
 
The configuration of the analogue output is done individually for each 
output. For configuration of output 1, open the window [1] Analogue 
output.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the output parameter, the measured value of output 1 is selected. In 
this case, the analogue output 1 measures the L1-N voltage. The 
possible selections are all mentioned under the description.  
 

For the MTR-2F-215, the configuration is different from the 
above, see appendix in this manual. 
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In the output range, it is possible to select voltage or current output. 
The selection is always +/- the selected value. The possible selections 
are shown in the dialogue box above. If e.g. 20mA is selected, the 
working range will be +/- 20mA.  
 
The Output signal parameter is where the start and end values are set. 
It is also possible to configure up to 5 breakpoints.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the two examples above, the output is configured to 4…20mA. In the 
example to the right, an additional breakpoint has been added to make 
a high resolution in the area from 200V AC to 250V AC. To add a 
breakpoint, mark an empty field in the table to the left and click the Add 
button. To change a break, start or end point, click the Edit button as 
shown in the example to the right.  
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If the Add or Edit button is pressed, the below windows are shown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Here the new or corrected value can be typed in. When this is done, 
the same procedure must be done for the rest of the outputs.  
 
 
 
 
 
 

Remember to download the settings when all the settings 
are done.  
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Predefined profiles 
It is possible to choose some predefined profiles as shown below. The 
profile below is 4…20mA and 0…10V. If the 4…12…20mA profile is 
chosen, the negative area of the measuring range will also be used.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Save settings 
When setup of the transducer has been made, all settings can be 
saved into an .msf file. This could be a helpful tool, if many transducers 
with the same setup are to be made and also for switchboard 
documentation. To save the settings, simply click the disk in the 
toolbar. When this is done, the dialogue box below will appear. Here 
the .msf file is named and saved in the chosen directory.  
 
 
 
 
 
 
 
 
 
 
 

Click here to save 
settings 
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To use an .msf file to download to a transducer, just click the folder 
icon in the tool bar to open the dialogue box below. Select the file you 
wish to download to the transducer and click the open icon. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Download settings 

Open .msf file 

Path to .msf file is 
shown here when a file 
is open 
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8. Appendix  
 
This section is guidelines for the MTR-2F-215 only. 
 
The differences between the MTR-2-xxx and the MTR-2F are the response 
time on the output. As standard, the response time is 300ms but using the 
MTR-2F, the response time can be 300ms or 50ms depending on output 
configuration. 
 
In the below menu, the voltage auto range control is highlighted. 
 

 
 
 
Click the icon … and the below window is open. 
It is now possible to select auto range Yes or No. If Yes is selected, the 
response time on the output is 300ms and if No is selected, the response time 
is 50ms. 
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Under the menu Analogue output, the configuration of the output type ma or 
voltage is selected. In the MTR-2F-215, unlike the MTR-2-xxx, the output mA 
or voltage must be selected by means of a set of jumpers. 
 

 
 
The below illustrates the settings when the output is configured for mA: 

 
 
The below illustrates the setting when the output is configured for voltage: 

 
 
The jumpers are located nearby the individual outputs and can be accessed 
when the unit is drawn out of the box, see the below illustration.  
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To open the box, loosen the snaps in both sides. 

 
 
Then draw out the PCB’s approx. halfway. 

 
 
Then locate the 2 sets of jumpers, and arrange them according to the 
description in the configuration software. 
 
 
 
 

Do not draw the PCB’s completely 
out, because then you have to put 
them back and this can be a little 
difficult. 

Output 1 set to 20mA 

1 2 3 4 5

1 2 3 4 5

Output 2 set to 10V 
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Overview for the different output settings: 
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9. Technical information 

Technical specifications 
Accuracy according to EN 60688: 
 
 Voltage RMS: 
 Phase to neutral voltages U1, U2, U3 
 and average phase to neutral voltage Uavg(pn) 0.5 c 
 Phase to phase voltages U1-U2, U2-U3, U3-U1 
 and average phase to phase voltage Uavg(pp) 1.0 c 
  
 Current RMS: 
 Phase current I1, I2, I3 and average current Iavg 0.5 c 
 Neutral current In 1.0 c 
  
 Frequency RMS: 
 System frequency 0.2 c 
 Input frequency range ≤ 10Hz 0.1 c 
 
 Phase angle: 
 Angle between phase U and I and 
 power angle total ±0.2° c  
 Power factor: 
 Input range 50mA…6A, 10…600V 0.2±0.5° c 
 
 System: 
 Active, reactive and apparent power 0.5 c 
 
 Dynamic demand values: 
 Phase current (I1, I2 or I3), apparent power total (St) 
 Active power total (Pt) (positive or negative) 
 Reactive power total (Qt) (L or C) 1 c 
  
 Maximum demand values: 
 Phase current (I1, I2 or I3), apparent power total (St) 
 Active power total (Pt) (positive or negative) 
 Reactive power total (Qt) (L or C)  1 c 
 
If power supply is interrupted more than 1 second, all demand 
calculations will be lost. 
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c (correction factor) behind the accuracy class means that the actual 
accuracy class can be calculated by multiplying the accuracy class with 
the c factor. The c factor can be calculated by means of the formula 
below.  

Intrinsic error (for analogue outputs) 
The intrinsic curves are used to calculate the actual accuracy class in 
this configuration that is done on your transducer, so you will know if 
you can expect a better accuracy than in the specification. 
 
For intrinsic error for analogue outputs with bent or linear zoom 
characteristic, multiply the accuracy class with the correction factor (c). 
 

Correction factor c (the highest value applies): 
Linear characteristic 

e

e

x
x
y
y

c
0

0

1

1

−

−
=    or   1=c  

Bent characteristic 

bb xxx ≤≤− 1    b – number of break point (1 to 5) 
 

e

e

bb

bb

y
x

xx
yyc ⋅

−
−=

−

−

1

1
   or   1=c  
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Calculation example for intrinsic curves:  
In this example, the output is to current output 4mA corresponding to 
45Hz and 20mA corresponding to 55Hz. 
 

%20100
20
4

0 =⋅=y  %100100
20
20 =⋅=ey  

    %0100
4565
4545

0 =⋅
−
−=x

 %50100
4565
4555 =⋅

−
−=ex  

 

8,0

50
01

100
201

1

1

0

0

=
−

−
=

−

−
=

e

e

x
x
y
y

c  

 
System frequency accuracy: 16,08,02,0 =⋅  
 
 

Xe,Ye

X0,Y0

0

5

10

15

20

25

40 45 50 55 60 65

Hz

mA 4-20 mA out
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Technical specifications  
Meas. current (In): 0.0…0.5 - 5.0A 
 
Overload, currents: 2 x In max., continuously 
 20 x In max. for 1 s   
 
Load: Max. 0.3VA 
 
Meas. voltage (Un): 50…500V phase to neutral   
 
Connection: Star connection    (UL1-N):   
 50V…500V AC 

 Delta connection  (UL1-L2):  
87V…866V AC 

 
Overload, voltages: 1.2 x Un max., continuously 
 2 x Un max. for 10 s 
 
Load: Max. 0.1VA 
 
Frequency range: 45…65Hz 
 
Output: 0 analogue output MTR-2-015 
 2 analogue output MTR-2F-215 
 3 analogue output MTR-2-315 
 4 analogue output MTR-2-415 
 
Output range:  Output (0...100%): 
    Current: 0...1mA, 0...20mA  
    Voltage: 0...1V, 0...10V 
    Upper and lower limit can be set to any value in 

the span 
  
  Output (-100...0...100%):   

Current: -20...0...20mA  
Voltage: -10...0...10V 
Upper and lower limit can be set to any value in 
the span 
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Communication: RS485 Modbus RTU multi-drop 32 drops per 
link 

 
Data rate: 1200…115200 bits/s    
 
Limit: ±120% of nominal output 
 
Output load: Current: Max. 15V (RB max. 0.75 kΩ @ 20 mA) 
 Voltage: Max. 20mA (RB min. 0.5 kΩ @ 10 V) 
 
Output cable:  Max. length 30m 
 
Ambient temperature: 0…45oC (nominal) 
 -40…70oC (storage) 
 
Annual mean r.h.: ≤ 93% relative humidity  
 
Response time: MTR-2 < 300ms 
 MTR-2F < 300ms or 50ms 

 
Residual ripple: MTR-2 < 1% peak to peak 
 MTR-2F < 2% peak to peak 
 
Galvanic separation: Test voltage 4.0 kV 
 
Supply voltage: Multi-aux. voltage: 19…300V DC or  
 40…276V AC 40…70Hz 
 
Consumption: (Aux. supply) < 3.0VA 
 
Climate: Climate class 2 according to EN60688: 1989 
 
EMC: According to EN 61326-1 1997 
   EN61000-6-1 
   EN61000-6-2   
   EN61000-6-3 
   EN61000-6-4 
 
Protection: Housing:  IP50  
 Terminals: IP20 to EN 60529 
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Connections: Current and voltage measurement:  
 Max. 2 x 2.5mm² multi-stranded 
 Max. 4.0mm² single-stranded 
 
 Analogue outputs communication and aux. 

supply: 
 Max. 2.5mm² multi-stranded 
 Max. 2.5mm² single-stranded 
 
Materials: PC/ABS non-flammable according to UL 94 V-0 
 
Weight: 0.600kg 
 
 
 
 
 

DEIF A/S reserves the right to change any of the above. 



<<
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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


