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Introduction

Thank you for purchasing this HIOKI 3274 CLAMP ON PROBE.
To obtain maximum performance from the device, please read this
manual first, and keep it handy for future reference.

Inspection

When you receive the device, inspect it carefully to ensure that no
damage occurred during shipping. If damage is evident, or if it
fails to operate according to the specifications, contact your dealer
or Hioki representative.

Supplied accessories
Instruction manual 1
Carrying case 1

Notes on Safety

|| This device is designed to comply with IEC 61010

Safety Standards, and has been thoroughly tested for
safety prior to shipment. However, mishandling
during use could result in injury or death, as well as
damage to the device. Be certain that you understand
the instructions and precautions in the manual before
use. We disclaim any responsibility for accidents or
injuries not resulting directly from device defects.




Safety Symbols

This manual contains information and warnings essential for safe
operation of the device and for maintaining it in safe operating
condition. Before using the device, be sure to carefully read the
following safety notes.

* The A\ symbol printed on the device indicates that the user
should refer to a corresponding topic in the manual
(marked with the [\l symbol) before using the relevant

& function.

* In the manual, the A\ symbol indicates particularly
important information that the user should read before
using the device.

* Wear appropriate protective insulation (insulating rubber
gloves and boots, helmet and etc.) when connecting and
disconnecting from live electric circuits.

The following symbols in this manual indicate the relative
importance of cautions and warnings.

Indicates that incorrect operation presents an extreme
/\ DANGER hazard that could result in serious injury or death to the
user.

Indicates that incorrect operation presents a significant
/\ WARNING 1| hazard that could result in serious injury or death to the
user.

) [0

Indicates that incorrect operation presents a possibility of

CAUTION .. .
A injury to the user or damage to the device.

NOTE Indicates advisory items related to performance or correct
operation of the device.




Measurement categories (Overvoltage categories)
This device conforms to the safety requirements for CAT II
(600V), CAT III (300V) measurement instruments.

To ensure safe operation of measurement devices, IEC 61010

establishes safety standards for various electrical environments,

categorized as CAT I to CAT IV, and called measurement
categories. These are defined as follows.

CAT 1 : Secondary electrical circuits that are connected to a wall
outlet through a transformer or similar instrument.

CAT 1I : Primary electrical circuits in equipment connected to a
wall outlet via a power cord (portable tools, household
appliances, etc.)

CAT II: Primary electrical circuits of heavy equipment (fixed
installations) connected directly to the distribution
panel, and feeders between the distribution panel and
outlets.

CAT IV: The circuit from the service drop to the service entrance,
then to the power meter and to the primary overcurrent
protection instrument.

Higher-numbered categories correspond to electrical environments

with greater momentary energy. So a measurement device

designed for CAT III environments can endure greater momentary

energy than a device designed for CAT IL

Using a measurement device in an environment designated with a

higher-numbered category than that for which the device is rated

could result in a severe accident, and must be carefully avoided.

Never use a CAT I measuring device in CAT II, III, or IV

environments.

The measurement categories comply with the Overvoltage

Categories of the IEC60664 Standards.

Distribution Panel

Service Entrance

Internal Wiring

Fixed Installation




Notes on Use

Follow these precautions to ensure safe operation and to obtain
the full benefits of the various functions.

| To avoid short circuits and potentially life-threatening
hazards, follow these precautions.

® Never attach the clamp to a circuit that operates at
more than the maximum rated voltage to earth.

® For safety's sake, avoid clamping around bare
conductors, while clamping or measuring.

® While clamping and measuring, do not touch the
clamp in front of the barrier or the conductor being
measured.

® Be careful to avoid damaging the insulation surface
while taking measurements.

® This device is made for use with the 3269 or 3272
POWER SUPPLY. It is possible to use a power
supply other than the 3269 or 3272, provided that
the connector and pin assignments match, and that
voltage and other electrical specifications are
satisfied. In the interest of safety, make sure that
the power supply has a protective earthing with
double-insulation construction.

® Make sure that the waveform measuring equipment
connected to this device's output terminal (BNC) is
equipped with a protective earthing with double-
insulation construction.




/\ DANGER | ® If the waveform measuring instrument being

connected to the output terminal (BNC) on this
device is equipped with any other measurement
terminals, take the following precautions to ensure
that the other instrument does not form a bridge
between the probe and any hazardous live of a
part.

1. Isolate the terminal to which the probe is
connected from other terminals on the measuring
instrument using basic insulation conforming to
the measurement category, working voltage, and
pollution degree requirements of the circuit being
tested.

2. If basic insulation requirements cannot be met
between the terminal to which this device is
connected and other terminals of the measuring
instrument, make sure that the voltage input to
the measurement terminal does not exceed the
Separated Extra-Low Voltage Earthed (SELV-E).

3. Read and observe all warnings and precautions
relating to electrical safety for the measuring
instrument being connected to the probe.

Refer to the following standards regarding the

meanings of underlined terms.
IEC 61010-1
IEC 61010-031
IEC 61010-2-032




6
| ® Be sure to observe all operating precautions for the

waveform monitoring instrument (oscilloscope or
recorder) and other measurement instruments to
which this device is connected

® When using a measurement instrument that does
not provide isolation between its input terminals
and chassis or other input terminals, please pay
attention to the following points.
If a signal is applied to an input terminal other than
that to which this device is connected, do not
connect the ground-side terminal to any non-
ground potential. Otherwise, short-circuit current
will flow through the 3269 or 3272, or this device
from the ground terminal, which could cause an
electrical accident or damage.

| ® Do not allow the device to get wet, and do not take

measurements with wet hands. This may cause an
electric shock.




/\ CAUTION

® To avoid damage to the device, protect it from vibration

or shock during transport and handling, and be
especially careful to avoid dropping.

Do not store or use the device where it could be
exposed to direct sunlight, high temperature, humidity,
or condensation. Under such conditions, the device
may be damaged and insulation may deteriorate so
that it no longer meets specifications.

Before using the device the first time, verify that it
operates normally to ensure that the no damage
occurred during storage or shipping. If you find any
damage, contact your dealer or Hioki representative.
This device is not designed to be entirely water- or
dust- proof. To avoid damage, do not use it in a wet or
dusty environment.

The sensor head is a precision assembly including a
molded component, a ferrite core, and a Hall effect
element. It may be damaged if subjected to sudden
changes in ambient temperature, or mechanical strain
or shock, and therefore great care should be exercised
in handling it.

The matching surfaces of the sensor head are
precision ground, and should be treated with care. If
these surfaces are scratched, performance may be
impaired.

Foreign substances such as dust on the contact
surfaces of the sensor head can cause acoustic
resonance and degrade measurement, so it should be
cleaned by gently wiping with a soft cloth.

To avoid damaging the sensor cable and power supply
cable, do not bend or pull the cables.




A\ cauTioN] ® When the power is on, keep closed, except when
clamping them onto the conductor to be measured.
The facing surface of the core section can be
scratched while it is open.

NOTE ® Correct measurement may be impossible in the presence of strong

magnetic fields, such as near transformers and high-current
conductors, or in the presence of strong electromagnetic fields
such as near radio transmitters.

Service / Maintenance

® To clean the device, wipe it gently with a soft cloth moistened
with water or mild detergent. Never use solvents such as
benzene, alcohol, acetone, ether, ketones, thinners or gasoline, as
they can deform and discolor the case.

® [f the device seems to be malfunctioning, contact your dealer or
Hioki representative.

® When sending the device for repair, pack carefully to prevent
damage in transit. Include cushioning material so the device
cannot move within the package. Be sure to include details of
the problem.

® Hioki cannot be responsible for damage that occurs during
shipment.




©

Chapter 1
Overview

1.1 Product Overview

This device can be directly connected to a BNC input connector
of a waveform measuring instrument such as an oscilloscope or
recorder, and by clamping on a conductor to be measured, allows
the current waveform to be easily captured.

1.2 Features

® Highly accurate current detection.

® Easy current measurement.

® Broadband frequency characteristics DC to 10 MHz.

® [arge diameter allows high-current measurements.

® Easy protection function to avoid self-heating during excessive
input.

® Unique HIOKI development of thin film Hall effect element

Chapter 1 Overview
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1.3 Names of Parts

External view

Current direction indication ~ "LOCK" indication Terminator
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UNLOCK" indication — L=
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1.4 Parts of the Sensor

1. Clamp
This clamps around the conductor to be measured.

2. Slider
This slider opens the clamp. Always use it to open and close the
clamp.

3. Lever
This lock mechanism keeps the clamp closed.

4. Sensor head
This clamps the conductor being measured, and carries out the
actual current measurement. It is a precision assembly including a
molded component, a ferrite core, and a Hall effect element. It
may be damaged if subjected to sudden changes in ambient
temperature, or mechanical strain or shock, and therefore great
care should be exercised in handling it.

5. Barrier
This structure reduces the likelihood of touching the conductor
while testing, and indicates the limit of safe physical contact.
Avoid touching the clamp in front of the barrier when clamping
or measuring.

6. Demagnetizing switch (DEMAG)

This demagnetizes the core if it has been magnetized by switching
the power on and off, or by an excessive input. Always carry out
demagnetizing before measurement.
The demagnetizing process takes about 3 second. During
demagnetizing, a demagnetizing waveform is output.

7. Zero adjustment dial (ZERO ADJ)
Use the zero adjustment dial to correct for the effect of a voltage
offset or temperature drift on the device.
When beginning measurement, after demagnetizing always carry
out zero adjustment.

Chapter 1 Overview
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8. Output connector
The current waveform of the measured conductor is output at a
constant rate (0.01 V/A).

Connect to the BNC input connector of the waveform measuring
instrument.

® The output of this device is terminated internally. Use a high-

impedance input to the measuring instrument. With an input
impedance of 50 €, accurate measurement is not possible.

® [f using BNC-banana plug adapters or similar to connect to input
terminals other than BNC connectors, make sure the polarity is
correct.

® Turn the collar until it clicks, and check that it is locked
securely.

9. Power plug

Connect this to the 3269 or 3272 POWER SUPPLY receptacle to
supply power to the sensor terminator.

Chapter 1 Overview



Chapter 2
Specifications

2.1 Product Specifications

Guaranteed at 23°C + 5 °C (73°F+ 9°F) after the power has been
on for 30 minutes.

Bandwidth DC to 10 MHz (-3 dB)

(Typical characteristics shown in Fig.1)
Rise time 35 ns or less
Maximum 150 A

continuous input
range

Derating according to frequency shown in Fig.2

Maximum peak
current value

Non-continuous 300 A peak;
at pulse width = 30 ps, 500 A peak

Output voltage rate

0.01 V/A

Amplitude To 150 A: =1.0% rdg. =1 mV
accuracy 150 A to 300 Apeak: +2.0% rdg.
(DC, and 45 to 66 Hz)
Noise Equivalent to 25 mA rms or less (for 20 MHz band

measuring instrument)

Input impedance

(Typical characteristics shown in Fig.3)

Temperature
coefficient for
sensitivity

2% or less (Input: 55 Hz 150 A, within a range of 0
to 40°C, within a range of 32 to 104°F)

Maximum rated
power

5.5 VA max. (within maximum continuous input range)

Rated supply
voltage

12V X1V

Chapter 2 Specifications
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Operating
temperature and
humidity range

0 to 40°C (32 to 104°F), 80 %RH or less (no
condensation)

Storage
temperature and
humidity range

-10 to 50 °C (14 to 122°F), 80 %RH or less (no
condensation)

Location for use

Indoor, altitude up to 2000 m (6562 feet)

Period of
guaranteed
accuracy

1 year (Opening/Closing up to 10,000 times)

Effect of external
magnetic fields

Equivalent to a maximum of 150 mA (in a DC or 60
Hz, 400 A/m magnetic field)

Maximum rated
voltage to earth

600 V CAT II, 300 V CAT III (insulated conductor)

Diameter of
measurable
conductors

20 mm dia.
0.79" dia.

Cable lengths

Sensor cable Approx. 2 m (78.7")
Power supply cable Approx. 1 m (39.4")

External Sensor Approx. 176W X 69H X 27D mm
dimensions Approx. 6.93"W X 2.72"H X 1.06"D
Terminator Approx. 27H X 55W X 18D mm
Approx.1.06"W X 2.17"H X 0.71"D
Mass Approx. 500 g
Approx. 17.6 oz.
Accessories Instruction manual, Carrying case

2.2 Standards Applying

Safety EN61010-2-032:2002
Measurement category I, III (anticipated transient
overvoltage 4000 V), Pollution Degree 2

EMC EN61326:1997+A1:1998+A2:2001+A3:2003

Chapter 2 Specifications
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Chapter 3
Measurement Procedure

3.1 Notes on Use

| To avoid short circuits and potentially life-threatening

hazards, follow these precautions.

® Never attach the clamp to a circuit that operates at
more than the maximum rated voltage to earth.

® For safety's sake, avoid clamping around bare
conductors, while clamping or measuring.

® While clamping and measuring, do not touch the
clamp in front of the barrier or the conductor being
measured.

® Be careful to avoid damaging the insulation surface
while taking measurements.

® This device is made for use with the 3269 or 3272
POWER SUPPLY. It is possible to use a power
supply other than the 3269 or 3272, provided that
the connector and pin assignments match, and that
voltage and other electrical specifications are
satisfied. In the interest of safety, make sure that
the power supply has a protective earthing with
double-insulation construction.

® Make sure that the waveform measuring equipment
connected to this device's output terminal (BNC) is
equipped with a protective earthing with double-
insulation construction.

Chapter 3 Measurement Procedure



18

| ® Make sure that the waveform measuring equipment

connected to this device's output terminal (BNC) is
equipped with a protective earthing with double-
insulation construction.

® If the waveform measuring instrument being
connected to the output terminal (BNC) on this
device is equipped with any other measurement
terminals, take the following precautions to ensure
that the other instrument does not form a bridge
between the probe and any hazardous live of a
part.

1. Isolate the terminal to which the probe is
connected from other terminals on the measuring
instrument using basic insulation conforming to
the measurement category, working voltage, and
pollution degree requirements of the circuit being
tested.

2. If basic insulation requirements cannot be met
between the terminal to which this device is
connected and other terminals of the measuring
instrument, make sure that the voltage input to
the measurement terminal does not exceed the
Separated Extra-Low Voltage Earthed (SELV-E).

3. Read and observe all warnings and precautions
relating to electrical safety for the measuring
instrument being connected to the probe.

Refer to the following standards regarding the

meanings of underlined terms.
IEC 61010-1
IEC 61010-031
IEC 61010-2-032

Chapter 3 Measurement Procedure



19

/\ DANGER |

® Be sure to observe all operating precautions for the
waveform monitoring instrument (oscilloscope or
recorder) and other measurement instruments to
which this device is connected

® When using a measurement instrument that does
not provide isolation between its input terminals
and chassis or other input terminals, please pay
attention to the following points.
If a signal is applied to an input terminal other than
that to which this device is connected, do not
connect the ground-side terminal to any non-
ground potential. Otherwise, short-circuit current
will flow through the 3269 or 3272, or this device
from the ground terminal, which could cause an
electrical accident or damage.

Chapter 3 Measurement Procedure
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3.2 Preparations for Measurement

(1) Have the 3269 or 3272 POWER SUPPLY, and oscilloscope or
recorder for waveform measurement ready.

/\ cauTion| Before turning on the power, make sure that the voltage
of the power supply being used matches the supply
voltage indicated on the rear panel of the 3269 or 3272.

® The output of this device is terminated internally. Use a high-

impedance input to the measuring instrument. With an input
impedance of 50 Q, accurate measurement is not possible.

® Depending on the current value being measured, there are cases
in which two CLAMP ON PROBEs cannot be used
simultaneously on the 3272. Power consumption on the CLAMP
ON PROBE depends on the current value being measured.

(2) Turn the power switch off and connect the power cord.
(3) Connect the power plug of the 3274 to the power receptacle of the
3269 or 3272.

(4) Turn the 3269 or 3272 power switch on, and check that the front
panel power indicator lights.

Chapter 3 Measurement Procedure
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3.3 Demagnetizing and Zero Adjustment

(1) With the waveform measurement instrument input at ground,
adjust the trace to the zero position.

(2) Set the input coupling of the waveform measurement instrument
to DC.

(3) Connect the output connector of the 3274 to the input connector
of the waveform measurement instrument. Turn the collar until it
clicks, and check that it is locked securely.

® When disconnecting the output connector, be sure to

/\ CAUTION|  release the lock before pulling off the connector. Forcibly
pulling the connector without releasing the lock, or pulling
on the cable, can damage the terminator.

® If using BNC-banana plug adapters or similar to connect
to input terminals other than BNC connectors, make sure
the polarity is correct.

® Do not demagnetize while the 3274 is clamping a
conductor to be measured. Demagnetizing causes current
to flow into the conductor, which may damage parts in the
circuit to be measured.

0.
ﬂ O
MAD. s s
=

* Conductor =TI 1}

® Check that the conductor being measured is not clamped
when supplying power to the 3274 for the same reason.
Demagnetized waveforms are generated when supplying
electric power.

‘ Demagnetizing

Chapter 3 Measurement Procedure



22

(4) Before clamping a conductor, confirm that the clamp can be
securely closed: press the slider until UNLOCK is no longer
displayed, and hold it until LOCK appears.

(5) Press the demagnetizing switch (DEMAG) on the terminator.

(6) Turn the zero adjustment dial on the terminator, to adjust the trace
to the zero position.

3.4 Measurement Procedure

(1) Check that the system is safe, and that the preparations described
in the preceding section have been carried out.

(2) Pull the sensor slider, so that the clamp opens.

(3) Align the sensor so that the current direction indication
corresponds to the direction of current flow through the conductor
to be measured, and clamp so that the conductor is in the center
of the sensor aperture.

(4) Press the slider on the sensor head until the "UNLOCK"
indication disappears, and hold it until LOCK appears, and check
that the opening lever is firmly locked and the clamp securely
closed.

(5) It is now possible to monitor the current waveform. The output
rate of the 3274 is 0.01 V/A. The current sensitivity can be
derived from the voltage sensitivity of the waveform measurement
instrument. For example, if the voltage sensitivity is 10
mV/division, the current sensitivity is 1 A/division.

Chapter 3 Measurement Procedure
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0 When using the 3274, note that two clamp-on probes may not be

used simultaneously with the 3272 POWER SUPPLY, depending
on the current to be measured.

0 The current consumption of clamp-on probes depends on the

Consumption current (m.

current to be measured. Confirm that the total current
consumption of the clamp-on probes does not exceed the rated
output current of the 3272. See Figure 1.

2 600 1 /
500 /
400 ,7/
300 /
200 - - - - AC(F=50H7)
T ——DC
100 > .
0 1 1 1 1
0 100 200 300
Current (A)
Fig.1

Current consumption® vs. current to be measured (typical)
*The sum total of a positive and negative current consumption

KN CAUT|0N| ® The maximum continuous input range is based on

heat that is internally generated during
measurement. Never input current in excess of this
level. Exceeding the rated level may result in
damage to the probe.

The maximum continuous input range varies
according to the frequency of the current being
measured. See the figures in Chapter 2,
"Specifications"

If excess current is input, generated heat activates
a built-in safety function that blocks normal output.
If this happens, remove the input immediately
(remove the sensor from the conductor being
measured, or reduce the input current to zero).
Wait until the sensor has had sufficient time to cool
before resuming operation.

Chapter 3 Measurement Procedure
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/\ CAUTION

® Even if the input current does not exceed the rated

continuous maximum, continuous input for an
extended period of time may result in activation of
the safety circuit to prevent damage resulting from
heating of the sensor.

At high ambient temperatures, the built-in safety
circuit may activate at current input levels below
the rated continuous maximum.

Continuous input of current exceeding the rated
maximum or repeated activation of the safety
function may result in damage to the device.

The probe is rated for maximum input under two
conditions in addition to the input maximums
shown in the Product Specifications. These are (1)
300 Apeak, for non-continuous input, and (2) 500
Apeak for pulse widths = 30 us. (1) indicates an
upper waveform response limit of 300 Apeak. Use
the sensor at RMS current input levels that are
within the rated continuous maximums. (2)
indicates the upper response limit for a single input
pulse. Do not allow current level to exceed the
specified limit of the operating range.

To avoid damage to the device, when opening the
clamp of the probe, be sure to operate with the
slider.

Chapter 3 Measurement Procedure
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NOTE ® The output of this device is terminated internally. Use a

waveform measurement instrument with an input impedance of at
least 1 MQ.

® Immediately after powering on, this device may be subject to an
appreciable offset drift due to the effect of self-heating. To
counteract this, allow the device to warm up for about 30
minutes before carrying out measurement.

® When performing continuous measurements, it is necessary to be
aware that the offset voltage drifts, depending on factors such as
the ambient temperature.

® Under certain circumstances, oscillation may occur if the probe is
connected to the 3269 or 3272 POWER SUPPLY while the
power supply is on. This does not indicate a malfunction.
Oscillation can be stopped and operation restored to normal by
opening and closing the clamp.

® Acoustic resonance may occur depending on the level and
frequency of the measured current. This does not normally affect
measurements unless a foreign substance such as dust is present
on the contact surfaces of the sensor head.

® The reading may be affected by the position within the clamp
aperture of the conductor being measured. The conductor should
be in the center of the clamp aperture.

® When carrying out measurement, press the slider on the sensor
head until the "UNLOCK" indication disappears, and hold it until
LOCK appears, and check that the opening lever is firmly locked
and the clamp securely closed. Correct measurements cannot be
performed unless the clamp is securely closed and the slider is
pressed until LOCK is displayed.

Chapter 3 Measurement Procedure
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® At high frequencies, common mode noise may affect
measurements taken on the high voltage side of circuits. If this
occurs, reduce the frequency range of the waveform measuring
instrument, or clamp onto the low-voltage side of the circuit, as

1X

appropriate.

High

[Forsone] ()

Low O

® When power is turned on, a demagnetizing waveform is initially

applied to the output: this is intentional in the design, and not a
fault.

® Accurate measurement may be impossible in locations subject to
strong external magnetic fields, such as transformers and high-
current conductors, or in locations subject to strong external
electric fields, such as radio transmission equipment.

Chapter 3 Measurement Procedure
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DECLARATION OF CONFORMITY

Manufacturer's Name: ~ HIOKI E.E. CORPORATION
Manufacturer's Address: 81 Koizumi, Ueda, Nagano 386-1192, Japan
Product Name: CLAMP ON PROBE

Model Number: 3274

The above mentioned product conforms to the following product
specifications:

Safety: EN61010-2-032:2002

EMC: EN61326:1997+A1:1998+A2:2001+A3:2003
Class B equipment
Minimum immunity test requirement

Supplementary Information:

The product herewith complies with the requirements of the Low Voltage
Directive 73/23/EEC and the EMC Directive 89/336/EEC.

HIOKI E.E. CORPORATION

15 September 2006 /o Upshiihn
Tatsuyoshi ‘%shiike
President

3274A999-03













HIOKI 3274 CLAMP ON PROBE

Instruction Manual

Publication date: September 2006 Revised edition 4

Edited and published by HIOKI E.E. CORPORATION
Technical Support Section

All inquiries to International Sales and Marketing Department
81 Koizumi, Ueda, Nagano, 386-1192, Japan

TEL: +81-268-28-0562 / FAX: +81-268-28-0568

E-mail: os-com@hioki.co.jp

URL http://www.hioki.co.jp/

Printed in Japan 3274A981-04

* All reasonable care has been taken in the production of this manual,
but if you find any points which are unclear or in error, please
contact your supplier or the International Sales and Marketing
Department at HIOKI headquarters.

* In the interests of product development, the contents of this manual
are subject to revision without prior notice.

* Unauthorized reproduction or copying of this manual is prohibited.




HIOKI

HIOKI E. E. CORPORATION

HEAD OFFICE

81 Koizumi, Ueda, Nagano 386-1192, Japan

TEL +81-268-28-0562 / FAX +81-268-28-0568

E-mail: os-com@hioki.co.jp / URL http://www.hioki.co.jp/
HIOKI USA CORPORATION

6 Corporate Drive, Cranbury, NJ 08512, USA
TEL +1-609-409-9109 / FAX +1-609-409-9108

3274A981-04 06-09H

Printed on recycled paper





<<
  /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
  /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 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

  /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


