TROUBLE-SHOOTING SYSTEM 14V TYPE B ALTERNATOR SYSTEM ON BEECH, CESSNA, GRUMMAN, MAULE, ETC

BETTER TROUBLE-SHOOTING TECHNIQUE

A more systematic approach to trouble-shooting (TS) alerts the
mechanic to the conditions of the field circuit breaker, alternator
switch, alternator controller, and alternator's field. This approach to
trouble-shooting looks at the condition of the pre-controller,
controller, and post-controller components.

Pre-Controller Condition: Check the condition of the alternator switch, the field circuit
breaker, or the wiring from the Alt Bat to pin A on the controller is open.

Voltage Regulator (Controller) Are the voltages on pins |, A, S and F according to the
test data on page 4? If not, solve the problem with information on these pages.
Alternator Field Condition: Are the field resistances measured from the airframe ACU
connect-or and at the alternator according to the data on pages 2 and 47 If not, use
the information on these 4 pages to solve the problem.

Most electrical charging system problems are easily solved by using a systematic
trouble-shooting approach with an understanding of Ohm’s law (basic electricity).

Figures 1 and 2 are setup in the standard Cessna wiring configuration where the
voltage regulator (alternator controller) and the over-voltage sensor are separate.
Figure 3 shows the system with the R15V00 Rev A installed as a replacement for both
units. Figures 1 and 2 provide a base understanding of the way the system operates.
Skip to pages 3, 2, and 4 if you have or are mainly interested in a system with the
R15V00 Rev A already installed. While these notes apply to aircraft other than
Cessna’s, we can provide TS notes specific to Beech and Grumman.

How the System Works

Figure 1. Closing just the Bat switch causes the battery relay to close. The closed bat-
tery relay applies the battery voltage to pin A of the alternator controller (ACU, con-
troller, regulator) and the Bus. With voltage on the bus and the Alt switch off, the LV-
OV light comes on, indicating that the alternator is off-line. The light comes on be-
cause current flows from the battery through the light and the controller’s low cur-
rent path to ground. When there is no power on pin S because the Alt switch is open,
pin | has a lower voltage than the bus. This potential difference causes current to
flow through the light and the light comes on.

Figure 2. With the battery voltage applied to the bus, closing the Alt switch applies
battery voltage to pin S through the Over Voltage Sensor (OVS). The OVS’ output
controls a relay inside the alternator controller. With power applied to pin S, the
relay’s normally open (NO) contacts closes and connects pin A and pin I. Connecting
pins | and A causes the voltage at pin | and the Bus to be the same, meaning no po-
tential difference exists between the two sides of the LV-OV light. The lack of poten-
tial difference means no current flow through the light and the light goes or stays off.

Now current flows from the Bat terminal on the Alternator through pin A to the volt-
age regulator to the field of the alternator. Pin A serves as the remote voltage sense
point and the true power input of the controller. This arrangement avoids the voltage
drop problems that is prevalent in systems that have their power input come through
the Alt switch, Field circuit breaker, and OV Relay. In this system the primary function
of the OV Sensor is to turn off the Controller by opening its OV relay if the system
experiences OV fault. The OV Sensor is built-in R15V00 Rev A as shown in Figure 3.

The system still functions as describe for Figures 1 and 2. The difference is that OV
Sensor inside the R15V00 Rev A operates in the same manner as the one outside. Not
having the OV Sensor outside simplifies the system wiring.

When the engine is running, with power on pin S, current flows from the alternator’s
Bat terminal through the controller’s voltage regulator to the alternator’s field. The
regulator keeps the bus voltage constant (around 14V) by controlling the alternator's
field current. It increases the field current with increase in system load and decreases
it, with a decrease in the system load.

If the bus voltage exceeds about 16V, the internal OVS will open the OV relay contact
between pins A and | (the VR input) thus remove power from pin S and turning off
the controller and the alternator. If the voltage on pin S is below 9V or so, on most
controllers the internal OV relay will not energize and connect pins A and |.
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Checking the condition of the Alternator Charging System

1. If the Master switch is a split type, turn on the Bat switch, turn
off the Alt Sw ,and measure the indicated voltages. The LV/OV
light in the cockpit should be on.

Check Point|  Bus Pin I Pin A Pin S Pin F
Measure=
Expect = | 12-13V 1-6V 12-13V 0-0.5vV 0-0.2v

If pin I has bus voltage on it:

Look for a short between pins A & | (internal or external to the
controller). Disconnect the controller, a resistance of 0-1K between
pins A & | indicates a damaged controller.

If pin | has no voltage on it:

Verify that there is battery voltage on pin A. If there is confirm that
pin | is not grounded. If pin | is not grounded, there is a probable
open circuit in the controller or requlator between pins A & |.

2. If the Master switch is a split type, turn on the Bat switch, turn
on the Alt Switch and measure the indicated voltages. The LV-

Check Point|  Bus Pin I Pin A Pin S Pin F
Measure=
Expect = | 12-13V | 12-13V | 12-13V | 12-13V |10.5-12V

OV light in the cockpit should be off.
If pin I has no voltage on it:
Look for an open circuit between pins A & | (internal or external to
the controller or regulator). With greater than 9V on pin S, the
internal N.O. contact of the OV relay inside the controller or
regulator, should close, connecting pins A and I.

If pin A has no voltage on it:

Verify that the wire from the alternator’s BAT post to pin A of the
controller or regulator is connected/secure. Pin A is the power input
and voltage sense input for the controller or regulator.

If the pin | voltage is significantly less than bus voltage:
Look for bad LV-OV light, broken wire from LV-OV light, grounded
pin | or damaged controller.

If the pin A voltage is less than that of the Bus or Alt BAT:

Look for corrosion on the alternator’s BAT terminal, socket for pin A
on the airframe ACU connector, or high resistance in the wire (from
ALT Bat to pin A). This may cause fluctuating charge meter or bus
voltage, and OV nuisance tripping (i.e. alternator dropping off-line).

If pin F has no voltage on it:
Verify that there is no short from the alternator’s field or field wire
to ground. The ground shielding might be shorting the wire.

Field voltage is equal to the bus voltage (VB):

The voltage on pin F (VF) should be 0.5-2V less than the bus’. If the
VF is equal to the VB, check and verified that the alternator field is
3-7Q. If it is open, the alternator output will stay around 12V and
keep dropping, showing that it is off-line. If it is much greater than
8Q oris open, it will affect how the charging system work.
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If the pin S voltage is less than bus’ but not 0 Volt:

Look for a grounded pin S or damaged controller. Disconnect
pin S from the controller, measure the voltage on its wire or
terminal, it should read the same as the bus’. If it is still greater
than O volt but less than 8V, check the Alt switch or breaker.

Field resistance

3. Disconnect/Remove the connector on the ACU. Measure
the resistance (on/from the airframe side of the connector)
at the identified points.

The normal Alt field resistance is 3-6Q.

Field resistance outside this range may indicate problems with
the alternator. Field resistance below 0.5Q indicates a short to
ground, while higher than 7Q indicate dirty/problemed brushes

or open field.
Check Point| F1d-Gnd | Fld-Gnd |PIN A-ALT BAT | BUS TO ALT BAT
Measure=
Expect=| 3-6Q 3-6Q) 0.0-0.1Q 0.0-0.02Q
At ACU At ALT | Check wires & connections

Checking the LV-OV light (for correct operation):

Turn on the master switch (BAT & ALT). Ground (indicated by the S
switch) pin I, the LV-OV light comes on. Remove the ground, the LV-OV
light should turn off.

With the master switch on, the voltage on the alternator BAT post, pin
A, and pin S should be the same. Turn off the master switch.

Check the pin F resistance. It should read 3-6Q.
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,@ TROUBLE-SHOOTING SYSTEM 14V TYPE B ALTERNATOR SYSTEM WITH THE R15V00 REV A INSTALLED

The R15V00 Rev A alternator controller is self-protected
against alternator with a field-to-ground short. Its built-
in field-to-ground short protection will turn off the

HOW THE SYSTEM WORKS

Figure 1A. Closing just the Bat switch causes the battery
relay to close. The closed battery relay applies the bat- alternator’s field, turn the trouble-shooting light (TSL)
tery voltage to pin A of the alternator controller (ACU, on the unit red, and the LV-OV light in the aircraft on.
controller, regulator) and the Bus. With voltage on the The TSL is green when there’s battery voltage on pins A
bus and the Alt switch off, the LV-OV light comes on, indicating that the and §, and by extension current out of pin F.

alternator is off-line. The light comes on because current flows from the |
battery through the light and the controller’s low current path to
ground. When there is no power on pin S because the Alt switch is open,
pin | has a lower voltage than the bus. This potential difference causes
current to flow through the light and the light comes on. When the LV-
OV light is on, the Trouble-Shooting Light (TSL) on the unit comes on red.
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Figure 2A. With the battery switch closed and battery voltage applied to ACU/CONTROLLER

the bus, closing the Alt switch applies battery voltage to pin S . With Veencors e
power applied to pin S, the internal OV relay’s normally open (NO) con- OVRelay .
tacts closes and connects pin A and pin I. Connecting pins | and A causes I_q |—s-
the voltage at pin | and the Bus to be the same, meaning no potential r GFP \;VWLhVOS'JIt_hE B:T Slvéitbch Onf&

. . . . t - t
difference exists between the two sides of the LV-OV light. The lack of R A the%Lon tthCSUZEouldeljenred
potential difference means no current flow through the light and the F

: : : 2 ; - Figure 1A: Current flow with
|'|ght goes or stays off. With ‘the A/t and Bat switches on, the LV-OV light Case is Ground Bat switch closed & Alt switch opened. mnan
is off, and the TSL on the unit will turn green. Ground the case field post
Now current flows from the Bat terminal on the Alternator through pin A [ AltFid BUS BAR Alt Out
to the voltage regulator to the field of the alternator. Pin A serves as the 5A '

remote voltage sense point and the true power input of the controller.
In this system the primary function of the OV Sensor is to turn off the
Controller if the system experiences OV fault. With the Alt and Bat
switches on, the LV-OV light is off, and the TSL on the unit will turn green.

ACU/CONTROLLER ovs
The problem posed by the whole field current (max about 3.5 Amps) | — —
flowing from the alternator’s Bat terminal to pin A of the controller, is O\C/,\S/e;;:ry& i
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cause poor voltage regulation and or fluctuating charge meter, panel
lights, and bus voltage. For this reason, one recommends that mechanics r v
clean and tighten the airframe alternator controller/regulator connector |
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e »Some Alter-

. . G
and the controller connectors every annual inspection. v— Figure 2A: Current flow with ratas e
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When the engine is running, with power on pin S, current flows from the
alternator’s Bat terminal through the controller’s voltage regulator to
g geree | Atrd  Bussar Alt Out

the alternator’s field. The regulator keeps the bus voltage constant >
(around 14V) by controlling the alternator's field current. It increases the SA}
field current with increase in system load and decreases it, with a de- ‘
crease in the system load.
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If the field of the alternator shorts to ground in the R15V00 Rev A alter-

nator controller the built-in field-to-ground short protection will turn off ACU/CONTROLLEIR_

the alternator’s field and cause the TSL on the unit to turn red. When OV Sensor & | i~ Y
the TSL turns red, the LV-OV light in the aircraft will come on. OV Relay
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Figure 3A. Over Voltage Protection: If the bus voltage exceeds about 16V, _HG ﬂ 1
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alternator off line. . Figure 3A: Current flow with ol [
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By: Femi G. Ibitayo 12/07/15 1622 E. Whaley St., Longview, TX 75601. USA
©2003-2015, ZEFTRONICS, TG Ph: 903-758-6661; Fax: 903-236-9766. email: ecss@zeftronics.com ZEFTRONICS
Z14PS1 Rev A1, R15V00 Rev A. Pg: 3/4 Ph: 1-800-362-8985. Web Site: zeftronics.com Electrical Charging System Solutions




TROUBLE-SHOOTING SYSTEM 14V TyPE B R15V00 REV A |

Flickering / oscillating ammeter and panel lights.
Check the connections between the Alternator Bat terminal and the
pin A input to the controller for high resistance, corrosion, dirt, loose
or intermittent connection. The full field current flow from the Bat
terminal to pin A, through the controller (regulator) to the field.

Intermittent Over-Voltage trip or Field-to-Ground fault trip.
Watch for field brush bounce that will cause voltage spikes on pin A
from the alternator or ground shorted field. These spikes can lead to
QV or field-ground short trip in the ACU. Brush bounce problems are
not limited to “old” or overhauled alternators.

No voltage regulation or Bus voltage stays at battery voltage (12V)
With the engine off and the Master switch on. Pins I, A, and S should
measure Battery voltage, pin F should be 0.5 to 2V less than that.

o |f the measured voltages are different, see page 2/4 for probable
causes for the problem.

o If the pin F voltage is the same as the bus voltage, look for and cor-
rect open circuit or high resistance in the alternator’s field or the wire
between the field and pin F. The controller might not be properly
grounded.

e [f the pin F voltage is OV and pins |, A, S have battery voltage, look for
a grounded alternator field or field wire. If the field resistance is cor-
rect as shown in step 5 of the installation tests, send the ACU in for
test/repair. If there is a field ground fault, repair it or replace the
defective alternator.

o If the pin F voltage is correct, verify that the field resistance and the
condition of the connections and wires between the ACU and the
field are good.

Alternator carries only about half its rated output.
Look for an open stator wire or open diode in the alternator. If one of
the 6 rectifier diodes in the alternator is open or one of the three
stator wires is broken, the altenator will only carry about half of its
rated load. Also, check the shunts (charge or amp meter) and
alternator output wires.

Bus voltage drops with load increase
To solve this problem, see Alternator carries only about half its rated
output. Also check the condition of the wire/connections between
pin A and the alternator’s Bat terminal.

Bus voltage stays at 13.4-13.8V
Check the condition of the wire/connections between pin A and the
alternator’s Bat terminal. Make sure that the airframe’s connector
fits tightly onto pins A and F of the alternator controller or regulator.

LV-OV light does not work, everything else works
Disconnect the ACU/Regulator. Turn on the Bat switch. On the air-
frame ACU connector ground pin I. The light should illuminate. If it
does not, the lamp is defective or the wires to or from it are broken.

An Alternator Controller with a Separate OV Sensor/Protector
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Except for step 5, take all measurements with the engine off. Take the
step 5 voltage from the bus (inside) away from the propellers. It is easier
to take the measurements in steps 1 to 4 with the unit unbolted from
the firewall, its case grounded to the firewall. This will allow easier access|
to pins |, A, S, and F, as well as, prevent grounding any of the pins.

Check for and replace open, frayed, or broken wires. Clean thoroughly
or replace corroded, dirty, or oxidized connections, terminals, contact, or
1 |poorly soldered wire junction. Of particular concern are corroded, oxi-
dized, or loose quick disconnect at pins A, S, and F of the aircraft’s volt-
age regulator mating connector.
Check for Open or Ground-shorted alternator field. Most 12V alter-
2 nators have 3-6Q) field resistance. Ground shorted alternator field
will damage most Voltage Regulators/ACU. Repair or replace an
alternator has a field to ground short, do not connect the ACU to it.
Perform and record the following tests with the Master Switch Off
Resistance measurement at (engine off) Measured | Expect
A |Field resistance at the Alternator (F to Gnd) 3-6 Q
B |Field resistance at the ACU (F to Gnd) 3-6 Q
C |FLD switch to circuit breaker resistance 0.1 Q
D |ALT Output circuit breaker resistance 0.1 Q
E |ALT BAT to Bus resistance 0.05 Q
E |ALT BAT to ACU pin A resistance 0.05 Q
With the engine off: Check voltage drops across the Field, Alt switch,
3 Alt field circuit breaker and ACU. High voltage-drop means excessive
junction resistance and will lead to many problems like: fluctuation
ammeters, charge-meters and panel lights.
Perform and record the following tests with the Bat Switch only On
Voltage (V) measurement at (engine off) Measured | Expect
A |Bus Voltage (Bus to Ground), VBus 12-13 Vv
B |Pin | Voltage (pin | to Ground), VI, at the ACU 1-6 Y
C |Pin A Voltage (pin A to Ground), VA, at the ACU 12-13 \%
D |Pin S Voltage (pin S to Ground), VS, at the ACU 0-2 \%
E |Pin F Voltage (pin F to Ground), VF, at the ACU 037 |v
F |Alternator post F Voltage (F to Ground), VF 0-37F Vv
4 |Perform and record the following tests with the BAT & ALT Switch On
Voltage (V) measurement at (engine off) Measured | Expect
A |Bus Voltage (Bus to Ground), VBus 12-13 Vv
B |Pin | Voltage (pin | to Ground), VI, at the ACU 12-13 Vv
C |Pin A Voltage (pin A to Ground), VA, at the ACU 12-13 Vv
D |Pin S Voltage (pin S to Ground), VS, at the ACU 12-13 Vv
E |Pin F Voltage (pin F to Ground), VF, at the ACU 10-115 | V
F |Alternator post F Voltage (F to Ground), VF 10-115 | V
5 |Perform and record the following tests with the Master Switch On
Voltage (V) measurement at 1800RPM Measured | Expect
A |Bus Voltage (Bus to Ground), VBus 13.8-14.3 | V

F_ greater than 2V if the field resistance is higher than normal.

By: Femi G. Ibitayo 12/07/15
©2003-2015, ZEFTRONICS, TGI

714PS1 Rev A1,R15V00 Rev A. Pg:4/4

1622 E. Whaley St., Longview, TX 75601. USA
Ph: 903-758-6661; Fax: 903-236-9766. email: ecss@zeftronics.com

Ph: 1-800-362-8985. Web Site: www.zeftronics.com

ZEFTRONICS

Electrical Charging System Solutions





<<

  /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 <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /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



