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Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with the device before trying to install, operate, or maintain
it. The following special messages may appear throughout this documentation or on the equipment to warn of potential hazards or to call
attention to information that clarifies or simplifies a procedure.

PLEASE NOTE
The word "drive" as used in this manual refers to the controller portion of the adjustable speed drive as defined by NEC.

Electrical equipment should be installed, operated, serviced, and maintained only by qualified personnel. No responsibility is assumed by
Schneider Electric for any consequences arising out of the use of this product.

© 2009 Schneider Electric All Rights Reserved

DANGER
DANGER indicates an imminently hazardous situation, which, if not avoided, will result in death or serious injury.

 WARNING
WARNING indicates a potentially hazardous situation, which, if not avoided, can result in death, serious injury or 
equipment damage.

 CAUTION
CAUTION indicates a potentially hazardous situation, which, if not avoided, can result in injury or equipment 
damage.

CAUTION
CAUTION, used without the safety alert symbol, indicates a potentially hazardous situation which, if not avoided, 
can result in equipment damage.

The addition of this symbol to a Danger or Warning safety label indicates that an electrical hazard exists, which will result in
personal injury if the instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal injury hazards. Obey all safety messages that follow
this symbol to avoid possible injury or death.
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Before you begin

Read and understand these instructions before performing any procedure with this drive.

Example of Safety hot surfaces symbol (ref. ANSI Z535.3-2007): 

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH
• Read and understand this manual before installing the Altivar 12P drive. Installation must be performed by qualified personnel.
• Read and understand the standard user manual  before  operating the Altivar 12P drive. adjustment, repair, and maintenance must

be performed by qualified personnel.
• The user is responsible for compliance with all international and national electrical code requirements with respect to grounding of

all equipment.
• Many parts of this drive, including the printed circuit boards, operate at the line voltage. DO NOT TOUCH. Use only electrically

insulated tools.
• DO NOT touch unshielded components or terminal strip screw connections with voltage present.
• DO NOT short across terminals PA/+ and PC/– or across the DC bus capacitors.
• Before servicing the drive:

- Disconnect all power, including external control power that may be present.
- Place a “DO NOT TURN ON” label on all power disconnects.
- Lock all power disconnects in the open position.
- WAIT 15 MINUTES to allow the DC bus capacitors to discharge.
- Measure the voltage of the DC bus between the PA/+ and PC/– terminals to ensure that the voltage is less than 42 Vdc.
- If the DC bus capacitors do not discharge completely, contact your local Schneider Electric representative. Do not repair or 

operate the drive
• Install and close all covers before applying power or starting and stopping the drive.

Failure to follow these instructions will result in death or serious injury.

WARNING
DAMAGED DRIVE EQUIPMENT
Do not operate or install any drive  or drive accessory that appears damaged.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

CAUTION
RISK OF HIGH TEMPERATURE ON METAL PARTS
The baseplate of the product can reach a temperature up to 90 °C (194 °F) in normal conditions.
• Do not touch the base of the drive.
When mounted, the immediate proximity of the plate can reach a temperature above 70 °C (158 °F) in normal operating conditions.
• Safety hot surfaces sticker must be applied accordingly to your local standards (ref. ANSI Z535.3-2007, ISO 7000-0535) nearby the

product.

Failure to follow these instructions can result in injury or equipment damage.

CAUTION
RISK OF DAMAGE TO THE DRIVE
As this product has no self cooling (heatsink fins or fan), it is important that it is installed correctly, and that the cooling system is 
compatible with the demands of the application. 
• Mount the drive according to the Conditions of Acceptability.

Failure to follow these instructions can result in  equipment damage.
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Documentation structure

The following Altivar 12 technical documents are available on the Schneider Electric website (www.schneider-electric.com) as well as on
DVD-ROM (reference VW3A8200).

ATV12 User manual (BBV28581)

This manual describes how to install, program and operate the drive.

ATV12 Quick Start Guide (S1A56146)

The Quick Start describes how to wire and configure the drive to start motor quickly and simply for simple applications. 
This document is delivered with the drive with an Annex (S1A58684) for Short Circuit Current Ratings (SCCR) and branch circuit protection.

ATV12 Modbus Communication manual (BBV28590)

This manual describes the assembly, connection to the bus or network, signaling, diagnostics, and configuration of the communication-
specific parameters via the 7 segment LED display.
It also describes the communication services of the Modbus protocol.
This manual includes all Modbus addresses. It explains the operating mode specific to communication (state chart).

ATV12P Installation manual (BBV28587)

This manual describes how to install the drive ATV12 baseplate following the conditions of acceptability.
6 BBV28587  02/2012
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Product Overview

This ATV12 baseplate product is designed for OEM's and factory installation into end user machines where it is not acceptable to install
cooling fans.

This document is provided to help selection of cooling system and drive mounting within the conditions of acceptibility (page 12).
BBV28587  02/2012 7



Check list

1. Receive and inspect the drive
v Check that the part number printed on the label is the same as that on the

purchase order.
v Remove the Altivar from its packaging and check that it has not been damaged

in transit.

2. Mechanical installation
v For drive mounting types and recommendations on

the ambient temperature, please refer to the
Mounting and temperature conditions instructions on
page 10.

v Mount the drive vertically.
v The use of the drive must be in agreement with the

environments defined by the standard 60721-3-3 and
according to the levels defined in the catalogue.

v Mount the options required for your application, see
catalogue.

3. Wire and configure the drive
v Please refer to the ATV12 user manual.

Steps 2 to 4 must
be performed with
the power off.

4. Remove the vent cover

5. Use and run the drive
v Please refer to the ATV12 user 

manual (BBV28581).
8 BBV28587  02/2012



Drive ratings

Single-phase supply voltage: 100…120 V 50/60 Hz
For three Phase Output 200/240 V motors

Single-phase supply voltage: 200…240 V 50/60 Hz
For three Phase Output 200/240 V motors 

Three-phase supply voltage: 200…240 V 50/60 Hz
For three Phase Output 200/240 V motors

(1)These power ratings represent both power and control thermal losses. They are for a switching frequency of 4 kHz, in continuous
operation. The switching frequency is adjustable from 2 to 16 kHz.
Above 4 kHz, the drive will reduce the switching frequency if an excessive temperature rise occurs. The temperature rise is detected by
a PTC probe in the power module. Nonetheless, derating should be applied to the nominal drive current if continuous operation above
4 kHz is required: 10% derating for 8 kHz, 20% derating for 12 kHz, 30% derating for 16 kHz. Please refer to derating curve provided in
this manual.

(2)  This power represents thermal losses dissipated by plate.

Motor Line supply (input) Drive (output) Reference

Power indicated 
on plate (1)

Max. current line Max.
prospec.
line Isc

Apparent
power

Power dissipated at 
nominal current

Nominal
current
In

Max. transient 
current for

at
100 V

at
120 V

Product 
(1)

Plate (2) 60 s 2 s

kW HP A A kA kVA W W A A A
0.37 0.5 11.4 9.3 1 1.9 29 16 2.4 3.6 4 ATV12P037F1

Motor Line supply (input) Drive (output) Reference
Power indicated 
on plate (1)

Max. current line Max.
prospec.
line Isc

Apparent
power

Power dissipated at 
nominal current

Nominal
current
In

Max. transient 
current for

at
200 V

at
240 V

Product 
(1)

Plate (2) 60 s 2 s

kW HP A A kA kVA W W A A A
0.37 0.5 5.9 4.9 1 2 27 16 2.4 3.6 4 ATV12P037M2
0.55 0.75 8 6.7 1 2.8 34 24 3.5 5.3 5.8 ATV12P055M2
0.75 1 10.2 8.5 1 3.5 44 31 4.2 6.3 6.9 ATV12P075M2

Motor Line supply (input) Drive (output) Reference
Power indicated 
on plate (1)

Max. current line Max.
prospec.
line Isc

Apparent
power

Power dissipated at 
nominal current 

Nominal
current
In

Max. transient 
current for

at
200 V

at
240 V

Product 
(1)

Plate (2) 60 s 2 s

kW HP A A kA kVA W W A A A
0.37 0.5 3.6 3 5 1.2 24 14 2.4 3.6 4 ATV12P037M3
0.75 1 6.3 5.3 5 2.2 41 29 4.2 6.3 6.9 ATV12P075M3
1.5 2 11.1 9.3 5 3.9 73 57 7.5 11.2 12.4 ATV12PU15M3
2.2 3 14.9 12.5 5 5.2 85 61 10 15 16.5 ATV12PU22M3
3 3 19 15.9 5 6.6 94 72 12.2 18.3 20.1 ATV12PU30M3
4 5 23.8 19.9 5 8.3 128 103 16.7 25 27.6 ATV12PU40M3
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Drive ratings

Derating curve
Derating curve for the nominal drive current (In) as a function of temperature, switching frequency and mounting type.

40 °C (104 °F) mounting types A and B as shown below

Switching frequency in kHz

Type A mounting

Free space ≥ 50 mm (2 in.) on each side, with vent cover fitted. Mounting type A is
suitable for drive operation at surrounding air temperature less than or equal to 40 °C
(104 °F).

≥ 50 mm
(2 in.)

≥ 50 mm
(2 in.)

Type B mounting

Drives mounted side-by-side, vent cover should be removed (the degree of protection
becomes IP20).
10 BBV28587  02/2012



Dimensions and weights

ATV12P037F1, 037M2, 055M2, 075M2,
037M3, 075M3

ATV12PU15M3, U22M3

ATV12PU30M3, U40M3

ATV12P
a

mm
(in.)

b
mm
(in.)

c
mm
(in.)

G
mm
(in.)

H
mm
(in.)

H1
mm
(in.)

Ø
mm
(in.)

For 
screws

Weight
kg
(lb)

Size 1C1
037F1
037M2

72
(2.83)

142
(5.59)

102.2
(4.02)

60
(2.36)

131
(5.16)

143
(5.63)

2 x 5
(2 x 0.20) M4 0.6

(1.3)

Size 1C1
055M2
075M2

Size 1C3
037M3
075M3

72
(2.83)

142
(5.59)

102.2
(4.02)

60
(2.36)

120
(4.72)

143
(5.63)

2 x 5
(2 x 0.20) M4 0.7

(1.5)

ATV12P
a

mm
(in.)

b
mm
(in.)

c
mm
(in.)

G
mm
(in.)

H
mm
(in.)

H1
mm
(in.)

Ø
mm
(in.)

For 
screws

Weight
kg
(lb)

Size 2F3
U15M3
U22M3

105
(4.13)

130
(5.12)

98.2
(3.87)

93
(3.66)

120
(4.72)

143
(5.63)

2 x 5
(2 x 0.20) M4 1.0

(2.2)

ATV12P
a

mm
(in.)

b
mm
(in.)

c
mm
(in.)

G
mm
(in.)

H
mm
(in.)

H1
mm
(in.)

Ø
mm
(in.)

For 
screws

Weight
kg
(lb)

Size 3F3
U30M3
U40M3

140
(5.51)

170
(6.69)

100.2
(3.94)

126
(4.96)

159
(6.26)

184
(7.24)

4 x 5
(4 x 0.20) M4 1.6

(3.5)
BBV28587  02/2012 11



Conditions of Acceptability (CA)

Please read the following section before selection and mounting installation of your product.

Environmental limits
The drive electronics are designed for installation in a maximum surrounding air temperature of 40 °C (104 °F). Any  air temperature above
this will require derating.

Baseplate temperature limit
The absolute limit for the baseplate is 90 °C (194 °F).

Operating conditions such as current and switching frequency will affect baseplate temperature. Please refer to tables on page 17 for a
definition of thermal losses with respect to current and switching frequency.
Mounting conditions such as material flatness, thermal grease properties and mounting screw torque will all affect baseplate temperature.

Possible mounting types
Mounting could be made following three different methods.
1. Metal sheet.
2. Machine framework.
3. External heatsink.

Mounting restrictions
• Maximum surrounding air Temperature of 40 °C (104 °F)
• Vertical mounting at ± 10°.
• No other heat source on the surface.
• The metal sheet must have a clearance, front and rear, of 50 mm.
• Free space in front of unit: 10 mm (0.39 in.) minimum.
• When increasing the thickness from 10 (0.39 in.) to 20 mm (0.78 in.) the metal sheet area can only be reduced by 5%.

Thermal properties of mounting
The drive must be mounted to a thermally conductive surface with sufficient thermal capacity to maintain the baseplate below the 90 °C
(194 °F).

Thermal grease
This should be applied as per the manufacturers recommendations.
The following grease are recommended, but the user may use any local equivalent meeting the requirements of the complete thermal
design.

Mechanical restrictions
The mounting surface must be machined to respect a flatness of 100 μm max with a corresponding maximum roughness of 3.2 μm.
Be sure to remove any burrs of the mounting holes before fitting the drive to the mounting surface.

Manufacturer Type Reference Thermal conductivity Thickness

Electrolube Ester system oil,
silicone free

HTC 0.9 W/(m.K)

100 μm
GE Bayer Silicones Alkyl modified oil,

contains some silicone
YG 6260 0.84 W/(m.K)
12 BBV28587  02/2012



Mounting

Mounting the drive on a metal sheet
ATV12Pppppp drives can be mounted on a steel or aluminium machine frame, observing the conditions described in the Mounting
restriction, page 12.

(*) Steel plate is not proposed because size will exceed 1 m² (10.76 sqft).

Mounting procedure
• Deburr the tapped holes.
• Apply a thermal contact grease, or equivalent, to the entire support surface of the drive.

Screw size and tightening torque
The table below details the specifications for the mounting screws.

Drive alone Metal sheet characteristics (square shape)

ATV12P037F1
ATV12P037M2
ATV12P055M2
ATV12P075M2

thickness: 10 mm (0.39 in.)
area: 0.12 m² (1.3 sqft) for steel sheet 
area: 0.09 m² (1 sqft) for aluminium sheetATV12P037M3

ATV12P055M3
ATV12P075M3

ATV12PU15M3
ATV12PU22M3

thickness: 10 mm (0.39 in.)
area: 0.18 m² (1.94 sqft) for aluminium sheet(*)

ATV12PU30M3
ATV12PU40M3

thickness: 10 mm (0.39 in.)
area: 0.42 m² (4.52 sqft) for aluminium sheet(*)

Three identical 
drives side by side

Metal sheet characteristics (square shape)

ATV12P037F1
ATV12P037M2
ATV12P055M2
ATV12P075M2
ATV12P037M3
ATV12P055M3
ATV12P075M3

thickness: 20 mm(0.78 in.)
area: 0.41 m² (4.41 sqft) for steel sheet
or
thickness: 10 mm (0.39 in.)
area: 0.31 m² (3.37 sqft) for aluminium sheet

Model Power mains voltage Rating Screw Torque

ATV12P037F1 110 V 1PH 0.37 kW

2 x M4
1.1 to 1.7 Nm
(9.7 to 15 lb.in)

ATV12P037M2 200 V 1PH 0.37 kW

ATV12P055M2 200 V 1PH 0.55 kW

ATV12P075M2 200 V 1PH 0.75 kW

ATV12P037M3 200 V 3PH 0.37 kW

ATV12P075M3 200 V 3PH 0.75 kW

ATV12PU15M3 200 V 3PH 1.50 kW

ATV12PU22M3 200 V 3PH 2.20 kW

ATV12PU30M3 200 V 3PH 3.00 kW
4 x M4

ATV12PU40M3 200 V 3PH 4.00 kW
BBV28587  02/2012 13



Mounting

Mounting the drive on an external heatsink and machine framework
The following conditions must followed for correct installation:  

• Determination of the suitable thermal resistance (Rth), see page 15,
• Selection of heatsink or framework which has a thermal resistance lower or equal to the determined value (Rth). 

Mounting procedure
• Deburr the tapped holes.
• Apply a thermal contact grease, or equivalent, to the entire support surface of the drive.
• Follow mounting restrictions page 12.

CAUTION
RISK OF DAMAGE TO DRIVE
When using external heatsink, the cooling solution must be calculated assuming the heat source is of the concentrated type.
The following information is to be given to the cooling solution manufacturer:
• required concentrated Rth,
• source dimension,
• thermal losses.

Failure to follow these instructions can result in equipment damage
14 BBV28587  02/2012



Thermal resistances and losses

The global thermal resistance of your system Rth, expressed in K/W (for kelvin per watt), is defined by the following formula:

                      See Thermal losses Load values in the table page 17.

The global thermal resistance Rth is equal to the sum of 3 components:
• "RBP: baseplate thermal resistance, see page 17.
• "RG: grease thermal resistance, see page 17.
• "RExt: External heatsink thermal resistance, see page 17

Re-arranging equation (1) and (2), we can calculate the thermal resistance of external heatsink required to satisfy the 90 °C (194 °F)
requirement for the baseplate, namely:

The calculated RExt  is the maximum thermal resistance value for a heat sink that would fit for the application. 
We recommend to incorporate a 10% margin ; this margin is already included in the values on table page 17. 

Equ. 1

Equ. 2

baseplate thermal resistance: RBP

Grease thermal resistance: RG
External heatsink Resistance: RExt 
Example: machine frame

Equ. 3

Rth
90 Tambient–

Load
-----------------------------------=

Rth RBP RG RExt+ +=

RExt
90 Tambient–

Load
----------------------------------- RBP– RG–=
BBV28587  02/2012 15



Thermal resistances and losses

Choosing a heat sink for the product
The choice of a heat sink depends on your installation. Here are a few tips to help you find the correct heat sink for your application :

• Heat sink base shall be at least as large as the product baseplate (please refer to table page 9 for dimensional information),
• Heat sink thermal resistance shall fit with the values given on page 9.

Note: Thermal resistance is not a characteristic of a heat sink, but it is actually of a {heat sink + source} system, as the source shape strongly
affects the value. Most heat sink manufacturers give their products with a thermal resistance value calculated accordingly to a source which
has the same surface than the heat sink base. If your heat sink is larger than your ATV 12 P product, please refer to the manufacturer to
get the corrected thermal resistance. This corrected value is to be compared to the specifications page 9.
16 BBV28587  02/2012



Thermal resistances and losses

Single-phase supply voltage: 100…120 V 50/60 Hz

Single-phase supply voltage: 200…240 V 50/60 Hz

Three-phase supply voltage: 200…240 V 50/60 Hz

(1)See definition on page 15. The table takes into account a 10% margin.
(2)K/W: kelvin per watt
(3)Concentrated heatsource
(4)These losses take into account the derating used for switching frequency.

Drive Frequency Thermal
losses
(4) LOAD

Thermal
density

Concentrated heatsource 
surface area

Thermal resistance Rth (1)
baseplate
RBP

grease
RG

External
heatsink RExt 
(3)

ATV12P kHz W W/m² (W/sqft) mm (in.) K/W (2) K/W (2) K/W (2)
037F1 4 to 16 17 1816 (169) 72 x 130 (2.83 x 5.12) 0,04 0,012 2,6

Drive Frequency Thermal
losses
(4) LOAD

Thermal
density

Concentrated heatsource 
surface area

Thermal resistance Rth (1)
baseplate
RBP

grease
RG

External
heatsink RExt 
(3)

ATV12P kHz W W/m² (W/sqft) mm (in.) K/W (2) K/W (2) K/W (2)

037M2

4 16 1709 (159) 72 x 130 (2.83 x 5.12) 0,04 0,012 2,75
8 17 1816 (169) 72 x 130 (2.83 x 5.12) 0,04 0,012 2,6
12 18 1923 (179) 72 x 130 (2.83 x 5.12) 0,04 0,012 2,45
16 18 1923 (179) 72 x 130 (2.83 x 5.12) 0,04 0,012 2,45

055M2 4 to 16 24 2564 (238) 72 x 130 (2.83 x 5.12) 0,04 0,012 1.82
075M2 4 to 16 31 3312 (308) 72 x 130 (2.83 x 5.12) 0,04 0,012 1.4

Drive Frequency Thermal
losses
(4) LOAD

Thermal
density

Concentrated heatsource 
surface area

Thermal resistance Rth (1)
baseplate
RBP

grease
RG

External
heatsink RExt 
(3)

ATV12P kHz W W/m² (W/sqft) mm (in.) K/W (2) K/W (2) K/W (2)

037M3

4 14 1496 (139) 72 x 130 (2.83 x 5.12) 0,04 0,012 3,16
8 15 1603 (149) 72 x 130 (2.83 x 5.12) 0,04 0,012 2,95
12 16 1709 (159) 72 x 130 (2.83 x 5.12) 0,04 0,012 2,76
16 16 1709 (159) 72 x 130 (2.83 x 5.12) 0,04 0,012 2,76

055M3 4 23 2457 (228) 72 x 130 (2.83 x 5.12) 0,04 0,012 1.9
075M3 4 to 16 29 3098 (288) 72 x 130 (2.83 x 5.12) 0,04 0,012 1.5

U15M3

4 57 4176 (388) 72 x 130 (2.83 x 5.12) 0,012 0,008 0,77
8 64 4689 (436) 72 x 130 (2.83 x 5.12) 0,012 0,008 0,68
12 69 5055 (470) 72 x 130 (2.83 x 5.12) 0,012 0,008 0,63
16 71 5201 (483) 72 x 130 (2.83 x 5.12) 0,012 0,008 0,61

U22M3

4 61 4469 (415) 72 x 130 (2.83 x 5.12) 0,012 0,008 0,71
8 62 4542 (422) 72 x 130 (2.83 x 5.12) 0,012 0,008 0,7
12 63 4615 (429) 72 x 130 (2.83 x 5.12) 0,012 0,008 0,69
16 63 4615 (429) 72 x 130 (2.83 x 5.12) 0,012 0,008 0,69

U30M3

4 72 3025 (281) 140 x 170 (5.51 x 6.69) 0,004 0,0036 0,61
8 74 3109 (289) 140 x 170 (5.51 x 6.69) 0,004 0,0036 0,6
12 75 3151 (293) 140 x 170 (5.51 x 6.69) 0,004 0,0036 0,59
16 75 3151 (293) 140 x 170 (5.51 x 6.69) 0,004 0,0036 0,59

U40M3
4 103 4328 (402) 140 x 170 (5.51 x 6.69) 0,004 0,0036 0,43
8  to 16 110 4622 (429) 140 x 170 (5.51 x 6.69) 0,004 0,0036 0,4
BBV28587  02/2012 17



18 BBV28587  02/2012



ATV12P_User_manual_BBV28587_02

BBV28587  02/2012


	Important Information
	Before you begin
	Documentation structure
	ATV12 User manual (BBV28581)
	ATV12 Quick Start Guide (S1A56146)
	ATV12 Modbus Communication manual (BBV28590)
	ATV12P Installation manual (BBV28587)

	Product Overview
	Check list
	Drive ratings
	Derating curve

	Dimensions and weights
	Conditions of Acceptability (CA)
	Environmental limits
	Baseplate temperature limit
	Possible mounting types
	Mounting restrictions

	Mounting
	Mounting the drive on a metal sheet
	Mounting the drive on an external heatsink and machine framework

	Thermal resistances and losses
	Choosing a heat sink for the product
	Single-phase supply voltage: 100…120 V 50/60 Hz
	Single-phase supply voltage: 200…240 V 50/60 Hz
	Three-phase supply voltage: 200…240 V 50/60 Hz



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /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 ()
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


