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2 Hydraulic Control Applications
Hydraulic Control Applications(US)

Description

The hydraulic application provides 4 pump control configurations:
e Accumulator Control
e Variable Flow Pressure Compensated (VFPC) Control
e “Q” Control

e “P” Control

Features
e Pressure Units Pounds per Square Inch Gauge (PSIG)
e Flow Units Gallons per Minute (GPM)
e Pump Displacement per Revolution specified in Cubic Inches (In3)

Requirements
To use the AC30V for hydraulic control as described in this manual, the application RA502134U004 must be loaded into an AC30V series drive
with firmware 1.4.1 or newer.
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Hydraulic Application 0:
Accumulator Control (US units)
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Hydraulic Application 2:
“Q” Control (US Units)
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Inputs
Selected Application (Control Type)
Terminal Accumulator VFPC “Q” “p”
ANINO1 (X11/01) | PRESSURE FEEDBACK* | FLOW FEEDBACK Not used PRESSURE FEEDBACK
ANINO2 (X11/02) FLOW SETPOINT** Not Used FLOW SETPOINT** PRESSURE SETPOINT***
DIGINO1 (X13/02) START PUSH BUTTON (N.C.)
DIGINO2 (X13/03) STOP PUSH BUTTON (N.O.)
DIGINO3 (X13/04) MANUAL OVERRIDE
DIGINO4 (X12/01) OIL LEVEL OK
DIGINO5 (X12/02) OIL TEMPERATURE OK
DIGINO6 (X12/03) | HIGH PRESSURE (N.C.)* Not used
DIGINQ7 (X12/04) | LOW PRESSURE (N.O.)* Not used

* by default Pressure Feedback is from DIGINO6 and DIGINO7, but if 1949: ANINO1 is Pressure FB is set to TRUE then ANINO1 is used
with the limits set by 1952: Pressure Limit High and 1953: Pressure Limit Low.

** by default Flow Setpoint is set by ANINO2, but if 1945: ANINO2 is Flow SP is set to FALSE then 1948: Flow Setpoint is used instead.

*** hy default Pressure Setpoint is set by ANINO2, but if 1954: is Pressure SP is set to FALSE then 1959: Pressure Setpoint is used
instead.
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Outputs

Terminal

Function

Comment

ANOUT 01 (X11/03)

PUMP SPEED DEMAND

Speed demand as % of maximum Pump speed

ANOUT 02 (X11/04) PUMP LOAD Load as % of maximum load

RELAY 01 . : .
(X14/01 & X14/02) RUNNING When closed the Pump is being driven
RELAY 02 NOT TRIPPED When closed the Drive is not tripped

(X14/03 & X14/04)

DIGOUT 01 (X12/01)

Terminal used as DIGIN 04

DIGOUT 02 (X12/02)

Terminal used as DIGIN 05

DIGOUT 03 (X12/03)

Terminal used as DIGIN 06

DIGOUT 04 (X12/04)

Terminal used as DIGIN 07
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Graphical Keypad (GKP) Application Customization

The hydraulic applications add parameters and menus to the GKP.

Control Screen

Accumulator Control

VFPC Control

“Q” Control

“P” Control

1982
1948

1997
1983
1979
0395
0399

: Actual Flow Setpoint (GPM)*
: Flow Setpoint (GPM)**

: Hydraulic Status

: Flow Demand (GPM)

: Pressure Feedback (PSIG)***
: Actual Speed (%)

: Actual Torque (%)

1980: Flow Feedback (GPM)
1997: Hydraulic Status
1983: Flow Demand (GPM)

0395: Actual Speed (%)
0399: Actual Torque (%)

1982: Actual Flow Setpoint (GPM)*
1948: Flow Setpoint (GPM)**

1997: Hydraulic Status
1983: Flow Demand (GPM)

0395: Actual Speed (%)
0399: Actual Torque (%)

1981: Actual Pressure SP (PSIG)*
1959: Pressure Setpoint (PSIG)**
1997: Hydraulic Status

1979: Pressure Feedback (PSIG)
0395: Actual Speed (%)
0399: Actual Torque (%)

* AN

INO2 used for Flow Setpoint

** ANINO2 not used for Flow Setpoint
*** ANINO1 used for Pressure
Feedback

* ANINO2 used for Flow Setpoint
** ANINO2 not used for Flow
Setpoint

* ANINO2 used for Pressure Setpoint

** ANINO2 not used for Pressure
Setpoint
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Setup Wizard::Application menu

Accumulator Control

VEPC Control

“Q” Control

“P” Control

1901: Selected Application

1940: Pump Speed Max (RPM)
1941: Pump Speed Min (RPM)
1942: Pump Disp per Rev (in3)
1945: ANINO2 is Flow SP

1946: Flow SP Input Max (GPM)
1947: Flow SP Input Min (GPM)
1948: Flow Setpoint (GPM)

1949: ANINO1 is Pressure FB

1950: Pressure FB Input Max (PSIG)
1951: Pressure FB Input Min (PSIG)

1952: Pressure Limit High (PSIG)
1953: Pressure Limit Low (PSIG)
1960: Q Comp Delay (s)

1961: Q Comp Ramp Time (s)
1962: Q Comp Maximum (%)

1975: Oil Level Alarm Delay (s)
1976: Oil Temp Alarm Delay (s)

1940: Pump Speed Max (RPM)
1941: Pump Speed Min (RPM)
1942: Pump Disp per Rev (in3)

1943: Flow FB Input Max (GPM)
1944: Flow FB Input Min (GPM)

1963: Pump Reserve Flow (%)

1975: Oil Level Alarm Delay (s)
1976: Oil Temp Alarm Delay (s)

1940: Pump Speed Max (RPM)
1941: Pump Speed Min (RPM)
1942: Pump Disp per Rev (in3)
1945: ANINO2 is Flow SP

1946: Flow SP Input Max (GPM)
1947: Flow SP Input Min (GPM)
1948: Flow Setpoint (GPM)

1975: Oil Level Alarm Delay (s)
1976: Oil Temp Alarm Delay (s)

1940:
1941.:

1950:
1951:
1954
1955:
1956:
1957:
1958:
1959:

1964:
1965:
1966:
1967:
1968:
1969:
1971:
1972:
1973:
1974
1928:
1929:
1930:
1975:
1976:

Pump Speed Max (RPM)
Pump Speed Min (RPM)

Pressure FB Input Max (PSIG)
Pressure FB Input Min (PSIG)
ANINO2 is Pressure SP
Pressure SP Input Max (PSIG)
Pressure SP Input Min (PSIG)
Pressure Setpoint Max (PSIG)
Pressure Setpoint Min (PSIG)
Pressure Setpoint (PSIG)

Pump Static Loss Comp (%)
Pump Mech Eff Gain

Pump Volume Eff Gain
Pressure Torque Scale

PID Correction Range
Closed Loop Mode

Auto Minimum Torque (%)
Speed Threshold (%)
Torque Boost Gain

Min Spd Trq Boost Max (%)
PID Proportional Gain

PID Integral TC (s)

PID Derivative TC (s)

Oil Level Alarm Delay (s)
Oil Temp Alarm Delay (s)
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Quick Setup menu

Accumulator Control

VFPC Control

“Q” Control

“P” Control

1945:

0486
0487:
1952:
1953:
1960:
1961:
1962:

1975:
1976:
1006:
1934

ANINO2 is Flow SP

: Acceleration Time (s)

Deceleration Time (s)
Pressure Limit High (PSIG)
Pressure Limit Low (PSIG)
Q Comp Delay (s)

Q Comp Ramp Time (s)

Q Comp Maximum (%)

Oil Level Alarm Delay (s)
Oil Temp Alarm Delay (s)
Run Wizard?

View Level

0486: Acceleration Time (s)
0487: Deceleration Time (s)

1948: Pump Reserve Flow (%)

1975: Oil Level Alarm Delay (s)
1976: Oil Temp Alarm Delay (s)
1006: Run Wizard?

1934: View Level

1945: ANINO2 is Flow SP

0486: Acceleration Time (s)
0487: Deceleration Time (s)

1975: Oil Level Alarm Delay (s)
1976: Oil Temp Alarm Delay (s)
1006: Run Wizard?

1934: View Level

1954
: Acceleration Time (s)
0487:

0486

1964:
1965:
1966:
1967:
1968:
1969:
1971:
1972:
1973:
1974:
1928:
1929:
1930:
1975:
1976:
1006:
1934:

ANINO2 is Pressure SP

Deceleration Time (s)

Pump Static Loss Comp (%)
Pump Mech Eff Gain

Pump Volume Eff Gain
Pressure Torque Scale

PID Correction Range
Closed Loop Mode

Auto Minimum Torque (%)
Speed Threshold (%)
Torque Boost Gain

Min Spd Trq Boost Max (%)
PID Proportional Gain

PID Integral TC (s)

PID Derivative TC (s)

Oil Level Alarm Delay (s)
Oil Temp Alarm Delay (s)
Run Wizard?

View Level




12 Hydraulic Control Applications

Quick Monitor menu

Accumulator Control VFPC Control “Q” Control “P” Control
0383: Energy (kwWh) 0383: Energy (kwWh) 0383: Energy (kwWh) 0383: Energy (kwWh)
0393: Actual Speed (RPM) 0393: Actual Speed (RPM) 0393: Actual Speed (RPM) 0393: Actual Speed (RPM)
0394: Actual Speed (rev/s) 0394: Actual Speed (rev/s) 0394: Actual Speed (rev/s) 0394: Actual Speed (rev/s)
0395: Actual Speed (%) 0395: Actual Speed (%) 0395: Actual Speed (%) 0395: Actual Speed (%)
0399: Actual Torque (%) 0399: Actual Torque (%) 0399: Actual Torque (%) 0399: Actual Torque (%)
1984: FB Transducer OK 1984: FB Transducer OK 1984: FB Transducer OK
1985: Oil Level OK 1985: Oil Level OK 1985: Oil Level OK 1985: Oil Level OK
1986: Oil Temperature OK 1986: Oil Temperature OK 1986: Oil Temperature OK 1986: Oil Temperature OK
1987: High Pressure
1988: Low Pressure
1990: Start PB Input NO 1990: Start PB Input NO 1990: Start PB Input NO 1990: Start PB Input NO
1991: Stop PB Input NC 1991: Stop PB Input NC 1991: Stop PB Input NC 1991: Stop PB Input NC
1992: Manual Override Input 1992: Manual Override Input 1992: Manual Override Input 1992: Manual Override Input
1993: Qil Level OK Input 1993: QOil Level OK Input 1993: Oil Level OK Input 1993: Qil Level OK Input
1994: Qil Temp OK Input 1994: Qil Temp OK Input 1994: Oil Temp OK Input 1994: Qil Temp OK Input
1995: High Pressure Input
1996: Low Pressure Input
0696: First Trip 0696: First Trip 0696: First Trip 0696: First Trip
1995: Recent Trips[] 1995: Recent Trips[] 1995: Recent Trips|[] 1995: Recent Trips[]
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Setup::Application and Monitor::Application

The contents of the Setup and Monitor menus are customized for the selected Application. They Include all parameters listed in the table at the
end of this manual.

Setup::Application

Accumulator Control VFPC Control “Q” Control “P” Control
Application Application Application Application
~ T App Selection ~ T App Selection ~ T App Selection ~ T App Selection
~ " Pump ~ " Pump ~ " Pump Pump

Flow Setpoint
Pressure Feedback
Q Compensation

Flow Feedback
VFPC Control
Skip Frequencies

Flow Setpoint
Skip Frequencies
Alarms

Pressure Feedback
Pressure Setpoint
P Control

| Skip Frequencies Alarms PID

Alarms Alarms

Monitor::Application
Accumulator Control VFPC Control “Q” Control “P” Control

Application Application Application Application
~ 'Pump ~ " Pump ~ Pump ~ " Pressure Feedback
_ Pressure Feedback Flow Feedback _ Flow Setpoint Pressure Setpoint
_ Flow Setpoint _ ' Alarms _ ' Alarms PID
_ ' Alarms Digital Inputs Digital Inputs Alarms

Digital Inputs Digital Inputs
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ALARMS
Setup::Application::Alarms
Monitor::Application::Alarms*

Application specific parameters to setup and monitor alarms.

PNO Parameter Descriptions

1975  Oil Level Alarm Delay
This is the duration that the Oil Level OK input must be FALSE before the Oil Level Alarm becomes active.

1976  Oil Temp Alarm Delay

Oil Temperature Alarm Delay. This is the duration that the Oil Temperature OK input must be FALSE before the Oil Temperature
Alarm becomes active.

1985  Oil Level OK*
Diagnostic when TRUE indicates that QOil Level Alarm is not active

1986  Oil Temperature OK*
Diagnostic when TRUE indicates that Oil Temperature Alarm is not active

Functional Description
If either the Oil Level Alarm or Oil Temperature Alarm become active, the Drive is disabled.

The delay parameters are used to filter the alarm digital inputs. For an alarm to become active, the corresponding digital input must remain low
(FALSE) for the duration of the delay.
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APP SELECTION
Setup::Application::App Selection

Application specific parameter to setup the control strategy and terminal usage.
PNO Parameter Descriptions

1900  Selected Application
This is an enumerated parameter which allows the required hydraulic control application to be selected.

0: ACCUMULATOR CONTROL Flow Setpoint with Pressure Limit Feedback
1: VFPC CONTROL Flow Feedback

2: Q CONTROL Flow Setpoint

3: P CONTROL Pressure Setpoint with Pressure Feedback

Functional Description
The Selected Application can only be changed when the drive is in the configuration mode. The menus and parameters viewed on the GKP

depend on the application. Unused parameters are hidden.
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Monitor::Application::Digital Inputs*

Application specific monitor for digital inputs.

PNO Parameter Descriptions

1990  Start PB Input NO*

Start Pushbutton Input (Normally Open). Diagnostic showing the state of DIGINO1. This is the same as 0006: Digin_01. Also the same
as bit 0 of 0005: Digin_Value.

1991  Stop PB Input NO*

Stop Pushbutton Input (Normally Closed). Diagnostic showing the state of DIGINO2. This is the same as 0007: Digin_02. Also the
same as bit 1 of 0005: Digin_Value.

1992 Manual Overide Input *
Diagnostic showing the state of DIGINO3. This is the same as 0008: Digin_03. Also the same as bit 2 of 0005: Digin_Value.

1993  Oil Level OK Input *
Diagnostic showing the state of DIGINO4. This is the same as 0009: Digin_04. Also the same as bit 3 of 0005: Digin_Value.

1994  Oil Temp OK Input *

Oil Temperature OK Input. Diagnostic showing the state of DIGINO5. This is the same as 0010: Digin_05. Also the same as bit 4 of
0005: Digin_Value.

1995 High Pressure Input * Accumulator Control only
Diagnostic showing the state of DIGINO6. This is the same as 0011: Digin_06. Also the same as bit 5 of 0005: Digin_Value.

1996  Low Pressure Input * Accumulator Control only
Diagnostic showing the state of DIGINO7. This is the same as 0012: Digin_07. Also the same as bit 6 of 0005: Digin_Value.

Functional Description
These diagnostic parameters present the state of the digital inputs used by the application with a name reflecting their use in the selected
application.
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VFPC Control only
Setup::Application::Flow Feedback
Monitor::Application::Flow Feedback*

Application specific parameters to setup and monitor the flow feedback.

PNO Parameter Descriptions

1943  Flow FB Input Max

Flow Feedback Input Maximum. This is the full range value in GPM for the flow feedback analog input (ANINO1). It corresponds to the
maximum input value of either 10V or 20mA depending on the setting of 0001: Anin 01 Type.

1944  Flow FB Input Min

Flow Feedback Input Minimum. This is the minimum value in GPM for the flow feedback analog input (ANINO1). It corresponds to the
minimum input value of either OV, OmA or 4mA depending on the setting of 0001: Anin 01 Type.

1980 Flow Feedback*
This diagnostic shows the Flow Feedback in GPM from the Flow Feedback analog input ( ANINO1).

1984 FB Transducer OK*
This diagnostic is FALSE when 0001: Anin 01 Type is set to 4..20mA and the measured input is below 4mA.

Functional Description
The analog input used for the flow feedback is scaled using the 1943: Flow FB Input Max and 1944: Flow FB Input Min parameters. These
define the range and offset in GPM.
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Accumulator Control and “Q” Control only
Setup::Application::Flow Setpoint
Monitor::Application::Flow Setpoint*

Application specific parameters to setup flow setpoint.

PNO Parameter Descriptions

1945  ANINO2 is Flow SP
Analog Input 02 is Flow Setpoint. When set TRUE the analog input to be used as the flow setpoint instead of 1948: Flow Setpoint.

1946  Flow SP Input Max

Flow Setpoint Input Maximum. This is the full range value in GPM for the flow setpoint analog input (ANINO2). It corresponds to the
maximum input value of 10V.

1947 Flow SP Input Min

Flow Setpoint Input Minimum. This is the minimum value in GPM for the flow setpoint analog input (ANINO2). It corresponds to the
minimum input value of OV.

1948 Flow Setpoint

This parameter sets the flow setpoint when 1945: ANINO2 is Flow SP is FALSE. The entered value is clamped to be between 1977:
Pump Flow Maximum and 1958: Pump Flow Minimum. These limits are calculated from 1940: Pump Speed Max, 1941: Pump
Speed Min and 0142: Pump Disp per Rev.

1979  Actual Flow Setpoint*

This diagnostic shows the flow setpoint value being used in GPM. This with either be the same as 1948: Flow Setpoint or the value
from ANINO2 clamped by 1977: Pump Flow Maximum and 1978: Pump Flow Minimum.

Functional Description
The analog input used for the flow setpoint is scaled using the 1946: Flow SP Input Max and 1947: Flow SP Input Min parameters. These define
the range and offset in GPM.

1947: Flow SP Input Max and 1948: Flow SP Input Min are not required to be set if 1945: ANINO2 is Flow SP is set FALSE.
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Setup::Application::PID
Monitor::Application::PID*

This function allows the AC30V to be used in applications requiring a trim to the reference, depending on feedback from an external
measurement device. Typically this will be used for process control, i.e. pressure or flow.
PNO Parameter Descriptions

Setpoint

This is connected to an Analog Input through the application.

Feedback

This is connected to an Analog Input through the application.

Enable

This is set TRUE by the application when flow control is required (AUTO mode). It globally resets the PID output and integral term
when FALSE. Enable must be TRUE for the PID to operate.

1928 PID Proportional Gain

This is the true proportional gain of the PID controller. When set to zero the PID Output is zero.

1929 PID Integral TC

The integral time constant of the PID controller.

1930 PID Derivative TC

The derivative time constant of the PID controller.
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PNO Parameter Descriptions

1931 PID Output Filter TC

In order to help attenuate high frequency noise on the PID output, a first order output filter has been provided. This parameter
determines the output filter time constant.

1935  PID Output*

PID output monitor

1936 PID Error*

PID error monitor. This is Setpoint — Feedback.

Functional Description

) . A+ j
Setpoint —»! —»

100.0%

/

-100.0%

(1928 Proportional Gain )

@929 Integral TC
(1930 Derivative TC 0

Feedback

> Kp(1+sTi)(1+sTd)
sTi(1+sTf)

6932 Output Pos Limit ) 6934 Output Scaling )

/S

v

@33 Output Neg Limit )

X
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Accumulator Control and “P” Control only
Setup::Application::Pressure Feedback
Monitor::Application::Pressure Feedback*

Application specific parameters to setup and monitor the pressure feedback.

PNO Parameter Descriptions

1949  ANINO1 is Pressure FB  Accumulator Control only

Analog Input 01 is Pressure Feedback. When set TRUE the analog input to be used to detect high and low pressure instead of using
the digital inputs.

1950 Pressure FB Input Max
Pressure Feedback Input Maximum. This is the full range value in PSIG for the pressure feedback analog input (ANINO1). It
corresponds to the maximum input value of either 10V or 20mA depending on the setting of 0001: Anin 01 Type.

1951 Pressure FB Input Min
Pressure Feedback Input Minimum. This is the minimum value in PSIG for the pressure feedback analog input (ANINO1). It
corresponds to the minimum input value of either OV, OmA or 4mA depending on the setting of 0001: Anin 01 Type.

1952  Pressure Limit High Accumulator Control only

This parameter sets the high pressure limit when the analog input is being used for Accumulator Control pressure feedback.
1953 Pressure Limit Low Accumulator Control only

This parameter sets the low pressure limit when the analog input is being used for Accumulator Control pressure feedback.
1979  Pressure Feedback*

This diagnostic shows the Pressure Feedback in PSIG from the Pressure Feedback analog input ( ANINO1).
1984  FB Transducer OK*

This diagnostic is FALSE when 0001: Anin 01 Type is set to 4..20mA and the measured input is below 4mA.
1985  High Pressure* Accumulator Control only

This diagnostic is TRUE when the pressure feedback value is greater than 1952: Pressure Limit High or DIGINO7 is TRUE.
1986  Low Pressure* Accumulator Control only

This diagnostic is TRUE when the pressure feedback value is less than 1953: Pressure Limit Low or DIGINO6 is TRUE.

Functional Description

The analog input used for the pressure feedback is scaled using the 1950: Pressure FB Input Max and 1951: Pressure FB Input Min
parameters. These define the range and offset in PSIG.
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In Accumulator Control mode 1950: Pressure FB Input Max and 1951: Pressure FB Input Min are not required to be set if 1949: ANINOL is
Pressure FB is set FALSE.

In Accumulator Control mode 1952: Pressure Limit High and 1953: Pressure Limit Low must be set if 1949: ANINO1 is Pressure FB is set
TRUE.
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“P” Control only
Setup::Application::Pressure Setpoint
Monitor::Application::Pressure Setpoint*

Application specific parameters to setup and monitor the pressure setpoint.

PNO
1954

Parameter Descriptions

ANINO2 is Pressure SP

Analog Input 02 is Pressure Setpoint. When set TRUE the analog input to be used as the pressure setpoint instead of 1959: Pressure
Setpoint.

1955

Pressure SP Input Max

Pressure Setpoint Input Maximum. This is the full range value in PSIG for the pressure setpoint analog input (ANINO2). It corresponds
to the maximum input value of 10V.

1956

Pressure SP Input Min

Pressure Setpoint Input Minimum. This is the minimum value in PSIG for the pressure setpoint analog input (ANINO2). It corresponds
to the minimum input value of OV.

1957

Pressure Setpoint Max
Pressure Setpoint Maximum. This value is the high clamp value for the Pressure Setpoint in PSIG.

1958

Pressure Setpoint Min
Pressure Setpoint Minimum. This value is the low clamp value for the Pressure Setpoint in PSIG.

1959

Pressure Setpoint

This parameter sets the pressure setpoint when 1954: ANINO2 is Pressure SP is FALSE. The entered value is clamped to be between
1957: Pressure Setpoint Max and 1958: Pressure Setpoint Min.

1981

Actual Pressure SP*

Actual Pressure Setpoint. This diagnostic shows the pressure setpoint value being used in PSIG. This with either be the same as 1959:
Pressure Setpoint of the value from ANINO2 clamped by 1957: Pressure Setpoint Max and 1958: Pressure Setpoint Min.

Functional Description
The analog input used for the pressure setpoint is scaled using the 1955: Pressure SP Input Max and 1956: Pressure SP Input Min parameters.

These define the range and offset in PSIG.

1955: Pressure SP Input Max and 1956: Pressure SP Input Min are not required to be set if 1954: ANINO2 is Pressure SP is set FALSE.
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Setup::Application::Pump
Monitor::Application::Pump*

Application specific parameters to setup and monitor the pump.
PNO Parameter Descriptions

1940 Pump Speed Max
This is the maximum speed in RPM that the pump can operate. It is the same as the 0464: 100% Speed in RPM parameter.

1941  Pump Speed Min
This is the minimum speed in RPM that the pump is allowed to operate. It sets the low limit for the speed demand when running.

1942  Pump Disp per Rev Accumulator Control, VFPC Control and “Q” Control only

Pump Displacement per Revolution. This sets the humber of Cubic Inches (in3) displaced by one revolution of the pump.

1977 Pump Flow Maximum* Accumulator Control, VFPC Control and “Q” Control only

Diagnostic showing the maximum flow through the pump with the given maximum RPM and displacement.

1978 Pump Flow Minimum* Accumulator Control, VFPC Control and “Q” Control only

Diagnostic showing the minimum flow through the pump with the given maximum RPM and displacement.

Functional Description
The maximum pump speed is set in RPM using 1940: Pump Speed Max. This corresponds to 100% speed demand. A minimum speed may be

set using 1941: Pump Speed Min, also in RPM.

The calculation from flow to pump speed is set by 0142: Pump Disp per Rev.
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Accumulator Control only
Setup::Application::Q Compensation

Application specific parameters to setup Minimum Pressure Q Compensation.

PNO Parameter Descriptions

1960 Q Comp Delay
Q Compensation Delay. This specifies the duration from low pressure being detected until the compensation is applied.

1961 Q Comp Ramp Time

Q Compensation Ramp Time. This limits the rate at which the compensation is applied. It is the duration over which the compensation
is increased from 0% to the maximum specified by 1962: Q Comp Maximum.

1962 Q Comp Maximum
Q Compensation Maximum. The maximum amount of compensation that can be applied specified as a % of 1940: Pump Speed Max.
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Setup::Application::Skip Frequencies
When used in the Hydraulics Accumulator, VFPC or “Q” control modes a maximum of 4 skip frequencies are available for use.

This function is used to prevent the Drive operating at frequencies that cause mechanical resonance in the pump.

PNO Parameter Descriptions
1908  Skip Freq Band 1
1910  Skip Freq Band 2
1912 skip Freq Band 3
1914 Skip Freq Band 4
The width of skip band n in Hz.

1909  Skip Frequency 1
1911  Skip Frequency 2
1913  skip Frequency 3
1915 Skip Frequency 4

The centre frequency of skip band 1 in Hz.

Functional Description

Skip frequencies are used to avoid resonances within the mechanical system. Enter the value of frequency that causes the resonance using a
Frequency parameter and then program the width of the skip band using its Band parameter. The Drive will then avoid sustained operation
within the forbidden band as shown in the diagram. The skip frequencies are symmetrical and thus work in forward and reverse.

Setting a Frequency to 0.0 disables the corresponding band. Setting a Band to 0.0 causes the value of Band 1 to be used for this band.
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VFPC Control only
Setup::Application::VFPC Control

Application specific parameter to setup VFPC Control.

PNO Parameter Descriptions

1963 Pump Reserve Flow

Instantaneous flow reserve needed. l.e. 20% reserve allows the pump to generate 20% more through the mechanical flow
compensator.
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PNO Name Path(s) Type | Default Range Units WQ Selected App | MBus
0: ACCUMULATOR CONTROL
1900 |[Selected Application Setup::Application::App Selection (Léﬁg\rl,?) 0 ; \éFgch.:I%'g[ROL CONFIG ALL 04327
3: P CONTROL
1908 [Skip Band 1 Setup::Application::Skip Frequencies REAL 0.0 0.0 to 1000.0 Hz | ALWAYS |ACC, VFPC, Q[04343
1909 [Skip Frequency 1 Setup::Application::Skip Frequencies REAL 0.0 0.0 to 1000.0 Hz | ALWAYS |ACC, VFPC, Q|04345
1910 [Skip Band 2 Setup::Application::Skip Frequencies REAL 0.0 0.0 to 1000.0 Hz | ALWAYS |ACC, VFPC, Q|04347
1911 [Skip Frequency 2 Setup::Application::Skip Frequencies REAL 0.0 0.0 to 1000.0 Hz | ALWAYS |ACC, VFPC, Q|04349
1912 [Skip Band 3 Setup::Application::Skip Frequencies REAL 0.0 0.0 to 1000.0 Hz | ALWAYS |ACC, VFPC, Q|04351
1913 [Skip Frequency 3 Setup::Application::Skip Frequencies REAL 0.0 0.0 to 1000.0 Hz | ALWAYS |ACC, VFPC, Q|04353
1914 [Skip Band 4 Setup::Application::Skip Frequencies REAL 0.0 0.0 to 1000.0 Hz | ALWAYS |ACC, VFPC, Q|04355
1915 [Skip Frequency 4 Setup::Application::Skip Frequencies REAL 0.0 0.0 to 1000.0 Hz | ALWAYS |ACC, VFPC, Q|04357
1928 |PID Proportional Gain  [Setup::Application::PID REAL 1.0 0.0to 100.0 ALWAYS P 04383
1929 PID Integral TC Setup::Application::PID TIME 1.00 0.01 to 100.00 S ALWAYS P 04385
1930 [PID Derivative TC Setup::Application::PID TIME | 0.000 0.000 to 10.000 s ALWAYS P 04387
1931 |PID Output Filter TC Setup::Application::PID TIME | 0.100 0.000 to 10.000 s ALWAYS P 04389
1935 [PID Output Setup::Application::PID REAL % NEVER P 04397
1936 [PID Error Setup::Application::PID REAL % NEVER P 04399
1940 |Pump Speed Max Setup::Application::Pump REAL | 1500. 1. to 100000. RPM |STOPPED ALL 04407
1941 |Pump Speed Min Setup::Application::Pump REAL | 400. 0. to 100000. RPM |STOPPED ALL 04409
1942 [Pump Disp per Rev Setup::Application::Pump REAL | 1.00 0.00 to 200.00 in®  |STOPPED|ACC, VFPC, Q04411
1943 |Flow FB Input Max Setup::Application::Flow Feedback REAL 0.0 0.0 to 1000.0 GPM |STOPPED VFPC 04413
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PNO Name Path(s) Type | Default Range Units WQ Selected App | MBus
1944 [Flow FB Input Min Setup::Application::Flow Feedback REAL 0.0 0.0 to 1000.0 GPM |STOPPED VFPC 04415
1945 ANINO2 is Flow SP Setup::Application::Flow Setpoint BOOL | TRUE STOPPED ACC, Q 04417
1946 [Flow SP Input Max Setup::Application::Flow Setpoint REAL 0.0 0.0 to 1000.0 GPM |STOPPED ACC, Q 04419
1947 [Flow SP Input Min Setup::Application::Flow Setpoint REAL 0.0 0.0 to 1000.0 GPM |STOPPED ACC, Q 04421
1948 [Flow Setpoint Setup::Application::Flow Setpoint REAL 0.0 0.0 to 1000.0 GPM |STOPPED ACC, Q 04423
1949 ANINO1L is Pressure FB [Setup::Application::Pressure Feedback BOOL | FALSE STOPPED ACC 04425
1950 [Pressure FB Input Max [Setup::Application::Pressure Feedback REAL 0. 0. to 10000. PSIG |STOPPED ACC, P 04427
1951 [Pressure FB Input Min  [Setup::Application::Pressure Feedback REAL 0. 0. to 10000. PSIG |STOPPED ACC, P 04429
1952 |Pressure Limit High Setup::Application::Pressure Feedback REAL 0. 0. to 10000. PSIG | ALWAYS ACC 04431
1953 |Pressure Limit Low Setup::Application::Pressure Feedback REAL 0. 0. to 10000. PSIG | ALWAYS ACC 04433
1954 |ANINO2 is Pressure SP |Setup::Application::Pressure Setpoint BOOL | FALSE STOPPED P 04435
1955 |Pressure SP Input Max [Setup::Application::Pressure Setpoint REAL 0. 0. to 10000. PSIG |STOPPED P 04437
1956 [Pressure SP Input Min  |Setup::Application::Pressure Setpoint REAL 0. 0. to 10000. PSIG |STOPPED P 04439
1957 |Pressure Setpoint Max |Setup::Application::Pressure Setpoint REAL 0. 0. to 10000. PSIG | ALWAYS P 04441
1958 [Pressure Setpoint Min  |Setup::Application::Pressure Setpoint REAL 0. 0. to 10000. PSIG | ALWAYS P 04443
1959 |Pressure Setpoint Setup::Application::Pressure Setpoint REAL 0. 0. to 10000. PSIG | ALWAYS P 04445
1960 |Q Comp Delay Setup::Application::Q Compensation TIME 0.5 0.0 to 100.0 s ALWAYS ACC 04447
1961 |Q Comp Ramp Time Setup::Application::Q Compensation TIME 5.0 0.0 to 100.0 S ALWAYS ACC 04449
1962 |Q Comp Maximum Setup::Application::Q Compensation REAL | 20.0 0.0 to 100.0 % ALWAYS ACC 04451
1963 [Pump Reserve Flow Setup::Application::VFPC Control REAL | 20.0 0.0 to 100.0 % ALWAYS VFPC 04453
1964 [Pump Static Loss Comp [Setup::Application::P Control REAL 0.0 0.0 to 100.0 % ALWAYS P 04455




32

Hydraulic Control Applications

PNO Name Path(s) Type | Default Range Units WQ Selected App | MBus
1965 [Pump Mech Eff Gain Setup::Application::P Control REAL | 0.000 0.000 to 10.000 ALWAYS P 04457
1966 [Pump Volume Eff Gain [Setup::Application::P Control REAL | 0.000 0.000 to 10.000 ALWAYS P 04459
1967 [Pressure Torque Scale [Setup::Application::P Control REAL | 1.000 0.000 to 10.000 ALWAYS P 04461
1968 [PID Correction Range  |Setup::Application::P Control REAL | 0.150 0.000 to 1.000 ALWAYS P 04463
1969 [Closed Loop Mode Setup::Application::P Control BOOL | TRUE ALWAYS P 04465
1971 |Auto Minimum Torque  |Setup::Application::P Control REAL | 10.0 0.0to 100.0 % ALWAYS P 04469
1972 Speed Threshold Setup::Application::P Control REAL 4.0 0.0 to 100.0 % ALWAYS P 04471
1973 [Torque Boost Gain Setup::Application::P Control REAL | 3.000 0.000 to 10.000 ALWAYS P 04473
1974 Min Spd Trg Boost Max |Setup::Application::P Control REAL 0.0 0.0 to 100.0 % ALWAYS P 04475
1975 [Oil Level Alarm Delay  |Setup::Application::Alarms TIME | 15.0 0.0 to 100.0 S ALWAYS ALL 04477
1976 Oil Temp Alarm Delay  [Setup::Application::Alarms TIME | 15.0 0.0 to 100.0 s ALWAYS ALL 04479
1977 |Pump Flow Maximum Monitor::Application::Pump REAL GPM | NEVER |ACC, VFPC, Q|04481
1978 Pump Flow Minimum Monitor::Application::Pump REAL GPM | NEVER |ACC, VFPC, Q|04483
1979 Pressure Feedback Monitor::Application::Pressure Feedback | REAL PSIG | NEVER ACC, P 04485
1980 [Flow Feedback Monitor::Application::Flow Feedback REAL GPM | NEVER VFPC 04487
1981 |Actual Pressure SP Monitor::Application::Pressure Setpoint REAL PSIG | NEVER P 04489
1982 |Actual Flow Setpoint Monitor::Application::Flow Setpoint REAL GPM | NEVER ACC, Q 04491
1983 [Flow Demand Control Screen REAL GPM | NEVER |ACC, VFPC, Q|04493
1984 |FB Transducer OK mgg:;g:ﬁgg::gggggE{gvsvsgéeegsae:kba‘:k BOOL NEVER |ACC, VFPC, P|04495
1985 [Oil Level OK Monitor::Application::Alarms BOOL NEVER ALL 04497
1986 |Oil Temperature OK Monitor::Application::Alarms BOOL NEVER ALL 04499
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PNO Name Path(s) Type | Default Range Units WQ Selected App | MBus
1987 [High Pressure Monitor::Application::Pressure Feedback | BOOL NEVER VFPC 04501
1988 |Low Pressure Monitor::Application::Pressure Feedback | BOOL NEVER VFPC 04503
1990 |[Start PB Input NO Monitor::Application::Digital Inputs BOOL NEVER ALL 04507
1991 [Stop PB Input NC Monitor::Application::Digital Inputs BOOL NEVER ALL 04509
1992 Manual Override Input ~ |Monitor::Application::Digital Inputs BOOL NEVER ALL 04511
1993 [Oil Level OK Input Monitor::Application::Digital Inputs BOOL NEVER ALL 04513
1994 |Oil Temp OK Input Monitor::Application::Digital Inputs BOOL NEVER ALL 04515
1995 High Pressure Input Monitor::Application::Digital Inputs BOOL NEVER ACC 04517
1996 |Low Pressure Input Monitor::Application::Digital Inputs BOOL NEVER ACC 04519

0: STOPPED

1: RUNNING MANUAL

2: AUTO RUNNING

3: AUTO PRESSURE LOW

4. AUTO PRESSURE HIGH

. USINT 5: AUTO FLOW LOW

1997 Hydraulic Status Control Screen (enum) 6 AUTO FLOW HIGH NEVER ALL 04521

7. STOPPING

8: OIL LEVEL LOW

9: OIL TEMPERATURE HIGH

10: FEEDBACK FAULT
11: TRIPPED




Parker Worldwide

AE - UAE, Dubai

Tel: +971 4 8127100
parker.me@parker.com

AR - Argentina, Buenos Aires
Tel: +54 3327 44 4129

AT - Austria, Wiener Neustadt
Tel: +43 (0)2622 23501-0
parker.austria@parker.com

AT - Eastern Europe,

Wiener Neustadt

Tel: +43 (0)2622 23501 900
parker.easteurope@parker.com
AU - Australia, Castle Hill

Tel: +61 (0)2-9634 7777

AZ - Azerbaijan, Baku

Tel: +994 50 2233 458
parker.azerbaijan@parker.com
BE/LU - Belgium, Nivelles
Tel: +32 (0)67 280 900
parker.belgium@parker.com
BR - Brazil, Cachoeirinha RS
Tel: +55 51 3470 9144

BY - Belarus, Minsk

Tel: +375 17 209 9399
parker.belarus@parker.com
CA - Canada, Milton, Ontario
Tel: +1 905 693 3000

CH - Switzerland, Etoy

Tel: +41 (0)21 821 87 00
parker.switzerland@parker.com
CL - Chile, Santiago

Tel: +56 2 623 1216

CN - China, Shanghai

Tel: +86 21 2899 5000

CZ - Czech Republic, Klecany
Tel: +420 284 083 111
parker.czechrepublic@parker.com
DE - Germany, Kaarst

Tel: +49 (0)2131 4016 0
parker.germany@parker.com
DK - Denmark, Ballerup
Tel: +45 43 56 04 00
parker.denmark@parker.com
ES - Spain, Madrid

Tel: +34 902 330 001
parker.spain@parker.com

Fl - Finland, Vantaa

Tel: +358 (0)20 753 2500
parker.finland@parker.com
FR - France, Contamine s/Arve
Tel: +33 (0)4 50 25 80 25
parker.france@parker.com
GR - Greece, Athens

Tel: +30 210 933 6450
parker.greece@parker.com
HK - Hong Kong

Tel: +852 2428 8008

HU - Hungary, Budapest
Tel: +36 1 220 4155
parker.hungary@parker.com
IE - Ireland, Dublin

Tel: +353 (0)1 466 6370
parker.ireland@parker.com
IN - India, Mumbai

Tel: 491 22 6513 7081-85

IT - Italy, Corsico (M)

Tel: 439 02 45 19 21
parker.italy@parker.com

JP - Japan, Tokyo

Tel: +81 (0)3 6408 3901

KR - South Korea, Seoul
Tel: +82 2 559 0400

KZ - Kazakhstan, Almaty
Tel: +7 7272 505 800
parker.easteurope@parker.com
MX - Mexico, Apodaca
Tel: +52 81 8156 6000

MY - Malaysia, Shah Alam
Tel: +60 3 7849 0800

NL - The Netherlands,
Oldenzaal

Tel: +31 (0)541 585 000
parker.nl@parker.com

NO - Norway, Asker

Tel: +47 66 75 34 00
parker.norway@parker.com
NZ - New Zealand, Mt
Wellington

Tel: +64 9 574 1744

PL - Poland, Warsaw

Tel: +48 (0)22 573 24 00
parker.poland@parker.com
PT - Portugal, Leca da
Palmeira

Tel: +351 22 999 7360
parker.portugal@parker.com
RO - Romania, Bucharest
Tel: +40 21 252 1382
parker.romania@parker.com
RU - Russia, Moscow

Tel: +7 495 645-2156
parker.russia@parker.com

SE - Sweden, Spanga

Tel: +46 (0)8 59 79 50 00
parker.sweden@parker.com
SG - Singapore

Tel: +65 6887 6300

SK - Slovakia, Banska Bystrica
Tel: +421 484 162 252
parker.slovakia@parker.com
SL - Slovenia, Novo Mesto
Tel: +386 7 337 6650
parker.slovenia@parker.com
TH - Thailand, Bangkok
Tel: +662 717 8140

TR - Turkey, Istanbul

Tel: +90 216 4997081
parker.turkey@parker.com
TW - Taiwan, Taipei

Tel: +886 2 2298 8987

UA - Ukraine, Kiev

Tel +380 44 494 2731
parker.ukraine@parker.com
UK - United Kingdom,
Warwick

Tel: +44 (0)1926 317 878
parker.uk@parker.com

US - USA, Cleveland

Tel: +1 216 896 3000

VE - Venezuela, Caracas
Tel: +58 212 238 5422

ZA - South Africa,
Kempton Park

Tel: +27 (0)11 961 0700
parker.southafrica@parker.com

European Product Information Centre

Free phone: 00 800 27 27 5374

(from AT, BE, CH, CZ, DE, EE, ES, FI, FR, IE, IL, IS, IT,
LU, MT, NL, NO, PT, SE, SK, UK)

Parker Hannifin Manufacuring Limited
Automation Group, SSD Drives Europe,
New Courtwick Lane,

Littlehampton, West Sussex. BN17 7RZ
Office: +44 (0)1903 737000

Fax: +44 (0)1903 737100
www.parker.com/ssd

* HA 502 134 U004 0 1 %



	Hydraulic Control Applications (US units)
	HA502134U004 Issue 1
	Description
	Features
	Requirements
	Inputs
	Outputs
	Graphical Keypad (GKP) Application Customization
	Alarms
	App Selection
	Digital Inputs
	Flow Feedback
	Flow Setpoint
	PID
	Pressure Feedback
	Pressure Setpoint
	Pump
	Q Compensation
	Skip Frequencies
	VFPC Control
	Parameter table


	1900
	1908
	1909
	1910
	1911
	1912
	1913
	1914
	1915
	1928
	1929
	1930
	1931
	1935
	1936
	1940
	1941
	1942
	1943
	1944
	1945
	1946
	1947
	1948
	1949
	1950
	1951
	1952
	1953
	1954
	1955
	1956
	1957
	1958
	1959
	1960
	1961
	1962
	1963
	1964
	1965
	1966
	1967
	1968
	1969
	1971
	1972
	1973
	1974
	1975
	1976
	1977
	1978
	1979
	1980
	1981
	1982
	1983
	1984
	1985
	1986
	1987
	1988
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997


<<

  /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





