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Figure 2 – EPC Front View 

9-Pin Connector 

 
General 

The purpose of the document is to enable the user to setup an EPC for Flow Control. There are multiple EPC units, 
with different current ranges and frequencies to meet specific applications. Verify the correct EPC has been chosen 
for your application before proceeding.  

Installation and Wiring 
Below in Figure 1 is an example of how the EPC will be connected for flow control. Configurations vary from 

application to application; the configuration below is of an Oilgear ‘D’ Pump with VS style control. For specific 
connection information refer to Oilgear bulletin 836269. For important information regarding installation and wiring see 
Oilgear bulletin 836262. All EPC documentation is available at http://www.oilgear.com. 

Figure 1 – Connection Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Connecting to the EPC 
Launch the EPC Programmer and Monitor software. Connect the EPC 

communications port to your PC’s serial port via a null modem cable. The null modem 
cable can be purchased from Oilgear (P/N: 247909-494). When attempting 
communications from a PC to the EPC verify that no other applications are accessing 
the communications port on the PC that the EPC software is running on. Other 
applications may conflict with the EPC communications if running while the EPC 
software is running. 

Turn on 24VDC power supply and set the Command to 0V (Analog Input 1).  The 
Run / Fault LED will blink red for about 2 seconds during initialization and then turns 
steady green. See Figure 2 for LED location. Click the Up Arrow on the Tool Bar to 
upload current EPC settings. The Run / Fault LED changes to blinking green 
(communicating). After upload, the software goes online automatically. 
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Program Selection 

Figure 3 illustrates the setting on the ‘general’ screen in the EPC software, to access the general screen click on the 
word ‘General’ in the toolbar. For flow control program 7 or 8, ‘Flow Control’ is used. Select the options required on the 
‘general’ screen as illustrated in table 3. 

Figure 3 – ‘General’ Screen 

 

 

Table 3 – ‘General’ Screen Parameters 

PARAMETER DESCRIPTION 
Password, 000 Enter 249 for the password to allow the current EPC parameters to 

be modified. This may be returned to another number if you wish to 
‘lock out’ changes by others. The password is always 249. 

Mode Selection, 200 Enter 0 to set the mode to “Dynamic Function Selection, Fault 
Monitor”. 

Program Selection, 210 Enter 7 to set the active program to “Flow Control”. 

Program Selection, 211 Enter 8 to set the alternative program to “Flow Control”. 
COM Port COM Port of the PC that is connected to the EPC via a Null Modem 

serial communications cable. 
Baud Rate Must remain 4800 
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Program Setup 
Click on “Program” in the toolbar, and select “Program 7: Flow Control”. The display should look similar to Figure 4. To 
start in on setting up the program set the variables as described in table 4. The active program will be tuned further 
after the rest of the setup is complete. 

Figure 4 – ‘Active Program’ Screen 

 
 

Table 4 – ‘Active Program’ Screen Parameters 

PARAMETER DESCRIPTION 
Command Preset, 460 Not Used. 
Command Source, 461 Enter 1 to set the source to “Analog Input 1”. 
Program Output, 464 Enter 0 to set output to “Pump Controller”. 
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Pump Controller Setup 

Click on “Pump Controller” in the toolbar, the display should look similar to Figure 5. Set all variables as described in 
table 5. These pump controller is run in open loop for this application and these variables will not need to be tuned. 

 
Figure 5 – ‘Pump Controller’ Screen 

 
 

Table 5 – ‘Pump Controller’ Screen Parameters 

PARAMETER DESCRIPTION 
Stroke at Function 0:, 801 Not Used. 
HP Limit Factor, 810 Not Used. 
Pressure Feedback Source:, 811 Enter 0 to select “No HP Limit”. 
Stroke Feedback Source:, 800 Enter 4 to select “LVDT”. 
Various Kp & Ki:, 813, 814, 804 & 805 Not Used. 
Module Polarity:, 802 Enter 0 to select “Normal”. 
Dither:, 875 Enter 0. 
Module Current Limit:, 803 Enter 100 (Note: must be set appropriately for application). 
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Analog I/O Configuration 

Click on “Diagnostics” - > “Analog I/O Configuration” in the toolbar, the display should look similar to Figure 6. Set all 
variables as described in table 6 as a starting point. These variables will be fine tuned as detailed in the calibration. 

 
Figure 6 – ‘Analog I/O Configuration’ Screen 

 
 

Table 6 – ‘Analog I/O Configuration’ Screen Parameters  

PARAMETER DESCRIPTION 
Analog Input Offset Voltage:, 850, 860, 880 Enter 0. 
Analog Input, Gain:, 851, 861, 881 Enter 1. 
Analog Input, Polarity:, 852, 862, 882 Enter 0 to select “Normal”. 
Analog Input, Current Fault:, 853, 863, 883 Enter 0 to select “Disabled”. 
Analog input 4 (LVDT), 843, 840, 841, 845 Configure for the appropriate application as in bulletin 836269. 
Analog Output 1 & 2, 930, 933 Enter 10 to select “LVDT Feedback”. 
Servo Attenuation:, 890 Enter 100. 
Servo Offset:, 891 Enter 0. 
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Understanding the Analog Input Configuration 

Each analog input can be adjusted for use with a different input signal. The following is a description of each of the 
configuration variables and how they affect the Analog Input signal with-in the EPC. 

 
Offset: A voltage offset can be applied to the Analog Input. The voltage offset can be in the range of -10VDC to +10VDC 
at 0.01VDC increments. Formula: Offset = 0 – Min Voltage Signal 
 
Gain: A limited gain factor can be applied to the Analog Inputs. Values in the range of 0.015625 attenuation to a gain of 
4, at 0.015625 increments, are available. Formula: Gain = 10 / (Max  Voltage Signal – Min Voltage Signal) 
 
Polarity: The Polarity setting is set to either (0) Normal or (1) Inverted. Inverting the input in this way would be equivalent 
to reversing wire leads to the module.  
 
Current Fault Enable: The Current Fault is set to either disabled or enabled and is designed for use when a 4-to-20mA 
input device is used. The EPC module requires a 499�  1% �resistor across (in parallel) the Analog Input terminal 
pins as in Figure 1. If used, a 4-to-20mA input device will result in a voltage from +2VDC (4mA) to +10VDC (20mA) to 
the module. If the Current Fault is enabled, the module will set a System Message if this voltage falls below +1.5VDC 
(approximately 3mA). 
 
4 to 20mA Analog Input Signal Calibration 

The 4-20mA current is run thru a 499�  1% �resistor, resulting in a voltage range of 2 to 10 VDC. This voltage is then 
scaled as 0 to 10 VDC with-in the EPC. Reference the example in Figure 8 below.  

 
Figure 8 – Analog Input 2 configured for 4 to 20mA feedback 

 
 
 
Analog Output Configuration 

Each of the two analog outputs has the ability convey one of twelve signals with-in the EPC as described in table 8 
below. Both outputs can convey the same data or separate options. 

 
Table 8 – Analog Output Options 

OPTION OUTPUT DESCRIPTION 
0 - Program Output Disabled No Output 
1 - Analog Input 1 Scaled value for Analog Input 1 
2 - Analog Input 2 Scaled value for Analog Input 2 
3 - Analog Input 3 Scaled value for Analog Input 3 
4 - Analog Input 4 LVDT Scaled value for Analog Input 4, LVDT Feedback 
5 - Current Feedback Calculated current to the driver output 
6 - LVDT Excitation Signal AC excitation signal, reference only 
7 - VDD Supply Positive DC internal power supply reference (+10VDC) 
8 - VSS Supply Negative DC internal power supply reference (-10VDC) 
9 - Command to Current Driver Voltage command to the current driver output from the pump controller 
10 - Command to Pump Controller Voltage command to the pump controller from the active program 
11 - Ramp Voltage signal from the EPC ramp function 

 

1) First offset the 2 to 10V signal so it starts from 
0V by entering a -2.0 in the “Offset Voltage:” (860) 
entry. 

2) The signal will now go from 0 to 8V; a Gain 
needs to be applied to make it equal to 0 to 10V.  
So 10 divided by 8 equals 1.25.  Enter 1.25 in the 
“Gain” (861) entry. 



 

 Issued: Oct, 2003 Telephone: 
Fax: 
Website: 

(414) 327-1700 
(414) 327-0532 
www.oilgear.com 

OILGEAR 
2300 S. 51st. Street 

Milwaukee, WI USA 53219 Bulletin 836261A 
 

ELECTRONIC 7 

� � �
 

TECHNICAL  DOCUMENT 
� � � �

Flow Control  
Application Note 

 
� � � � � � � � � � 	 
 � � � 
 � �� � � � � � � � � � 	 
 � � � 
 � �� � � � � � � � � � 	 
 � � � 
 � �� � � � � � � � � � 	 
 � � � 
 � � 				
				

� ��� 	 
 � �

Figure 10 – Adjust Mode Zero Command 

Figure 11 – Adjust Mode Positive Command 

Figure 12 – Adjust Mode Negative Command 

LVDT Calibration 
Click on “Diagnostics” - > “Analog I/O Configuration” in the toolbar, towards the bottom right of the screen the ‘Driver 

with Stroke Feedback’ setup can be found as shown in figure 8. Initial settings for the Analog input 4 (LVDT) should be 
configured for the appropriate application as in bulletin 836269. 
 
WARNING: Isolate the device hydraulically from the machine before calibrating the LVDT feedback. Failure to 
do so may result in Damage to equipment and/or personal injury. 

 
Toggle the adjust button (red button) to place the controller in adjust 

mode. The fault message box will turn red and indicate that the current 
driver is in setup mode. This will allow the pump to be stroked using the 
EPC software. When the adjust mode is first enabled a zero command 
is written to the current driver as shown in figure 10. 
 

Now that adjust mode is active full control of the driver output is 
controlled via the toggle button (aqua button). As the toggle button is 
pressed it generates full positive command to the current driver as 
shown in figure 11.  Changing the command or feedback to the 
amplifier will have no effect on the driver output because the ‘Adjust 
Mode’ is in control. Pressing the toggle button again generates a full 
negative command to the current driver as shown in figure 12. To 
return the current driver command to zero press the toggle button one 
last time. Repeat this process for calibrating the LVDT as described in 
the steps below. 

 
Figure 9 – Analog Input 4 (LVDT) display  

 
 

1) With positive command to the current driver, shown in figure 11, 
adjust the LVDT course (840) and fine (841) gain respectively until 
the voltage displayed for the LVDT reads more than 9.90VDC but 
less than 10.00VDC1. Take note of this voltage number. 

 
2) Now toggle to a negative current driver command, as shown in 

figure 12, and adjust the LVDT Offset/Balance (843) until the 
voltage displayed for the LVDT reads as it did in step 1. 

 
3) Toggle between a positive current driver command and a negative 

current driver command adjusting the gain and balance until the 
numbers are approximately equal. Adjusting the offset will affect 
the gain and adjusting the gain will affect the offset. This step may 
need to be repeated several times to accurately calibrate the 
LVDT. 

 
 
1 Note: It is important not to calibrate the LVDT input to +/- 10.00VDC. This is to ensure that analog input does not 
saturate during setup.  The display will show only 10.00VDC even though the actual value may be greater. For this 
reason adjust the offset and gain for a Maximum displayed voltage of 9.99VDC. 
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Pump Controller Setup 

This section will describe the steps necessary to setup the gain of the pump controller section of the amplifier.  This 
gain directly affects how the pump responds to a command; too low and the pump will responds slowly, too high and 
the pump will oscillate. During tuning of the pump controller it will be necessary to toggle between two different flow 
commands. To toggle between two commands rapidly set the Flow Command Source (461), with-in the flow control 
program, to ‘(0) Preset Value’2 as shown in figure 13. Then toggle between 0 and 50 as a Flow Command Preset 
(460). It is recommended the LVDT feedback be monitored with either a Volt Meter or an Oscilloscope during pump 
controller tuning.  
 
2 Note: It is not necessary to use the preset command any two commands to the EPC controller will work. 
 
Figure 13 – Flow Control Setup 

 

Figure 14 illustrates the closed loop tuning section of the pump control. Begin tuning by setting the Proportional or 
Kp gain, Dither, and Module Current Limit to the starting point for the EPC application, as found in Oilgear bulletin 
836269, and set the Integral or Ki gain to zero3. While toggling between the two commands as described above watch 
how quickly the LVDT signal or flow feedback stabilizes. If it is sluggish increase the Kp gain (804). If the pump is 
oscillating, not stabilizing, decrease the Kp gain (804). The optimal gain for a system is described as 1 and ½ 
overshoots or oscillations of the LVDT feedback upon step changing the command. Ultimately tuned, the system 
should be able to step change from one command to another as quickly as possible without causing instability in the 
system. 
 
3 Note: In most pump flow applications it is not necessary to use Ki gain. 
 
Figure 14 - Pump controller Gain Setup 

 


