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Fuel Modu le Test System 
By Ed Sekel 

Project Engineer 
Wineman Technology 

 
Category 
Automotive 
 
Products Used 
LabVIEW Software 
LabVIEW Application Builder 
PCI-7344 4-Axis Servo Controller 
UMI 7764 Terminal Block 
PCI-6032E DAQ Card 
CB-68LP Terminal Block 
RTSI Bus Cable 
 
Challenge 
The Fuel Module Test System was developed to control and test final assembly fuel modules.  It was required to be 
extremely flexible as an application and rock solid with data acquisition and hardware.   
 
Solution 
The concept was to develop one LabVIEW source code that could be implemented in various machines designed 
individually for different fuel module models.  The code would function in individual test machines as well as 
production final test dial tables. 
 
Abstract 
When engineers at a local automotive company needed to test fuel modules on a final production dial table they 

turned to Wineman Technology for the 
development of a LabVIEW based data 
acquisition system.  They knew that the system 
would require much flexibilit y and high 
accuracy.  The fuel modules had several 
functional tests that needed to be performed 
including leak rate, pump pressure output, 
pump current draw, and float arm resistance.  
Wineman Technology was asked to deliver a 
system that would perform these tests and 
control all necessary test motions.  The system 
was to be integrated with a PLC and 
communicate as necessary. 
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System Design 
The system design included integration with an Omron PLC.  The PLC performed dial table and pneumatic control, 
while LabVIEW performed all data acquisition and test motion control.  It was also required that the PLC be the 
general user interface.  The LabVIEW configuration was designed to function with or without a monitor and 
keyboard.   
 
Control Design 
Test motions were controlled with a National Instruments PCI-7344, 4-Axis Motion Controller.  The motion was 
completed through the use of a Universal Motion Interface and an Omron servo and drive ampli fier.  By using the 
new release of Flexmotion software (v5.1.1) this combination of hardware was easily configured and tuned.  (Note: 
v5.1.1 comes with a new auto tune feature allowing faster tuning and controls analysis as an integrated part of 
Measurement and Automation Explorer.) 

 
Data Acquisition 
The data acquisition for the system was to be time 
based 16-bit and was achieved with a PCI-6032E.  
However, because the system had numerous tests that 
could be performed at different stations of a dial 
table, all tests were required to be capable of 
simultaneous operation.  In order to fully 
accommodate simultaneous testing, a continuous data 
acquisition was configured with a software buffer.  
Hardware triggers from the PLC were used to 
synchronize test cycles with data acquisition. 
Position was also synchronized with data acquisition.  
The system makes use of the abilit y to route signals 
over the Real-Time System Integration Bus (RTSI) 
found on National Instruments hardware.  This bus 

was extremely useful with this application.  It cut cost, by reducing 
hardware required to condition and connect encoder signals to the DAQ 
card, while reducing the chance of noise on the encoder signals.   
The NI motion interface is capable of accepting differential encoder signals 
and bringing them back to the PC.  However, E-series cards need a single-
ended encoder signal to count position.  In order to reduce noise and 
connect to the DAQ card, an optical isolator would normally be used.  RTSI 
allowed the elimination of extra hardware and wiring.  It provided the 
abilit y for software to route signals already available to one National 
Instruments device to another. 

 
Software Architecture 
At the base of the software are several state machines.  The main state machine is used for the user interface, while 
auxili ary state machines control test execution and PLC communications.  In addition there is a loop running 
continuous buffered data acquisition.  This structure allows the PLC to initiate any test in a sequence or 
simultaneously.  
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The system determines the hardware configuration by reading a single initialization file allowing the software to 
adapt to various machines.  Along with system configuration all scaling 
coeff icients are stored in this file. 
Another feature of the software is the abilit y to automatically update to the next 
version.  The Fuel Module Test System has the abilit y to spawn an update 
program.  This program will end the current version that is running, replace it 
with a new version from the CD drive, and start the new version.  For 
convenience, the PLC can initiate this software update along with configuration 
file updates.  This makes software updates on the production floor quick and 
easy.  The ease of this feature also makes updating systems located in remote 
locations convenient. 
 
Conclusion 
The Fuel Module Test System is capable of performing everything it was intended to.  The system was introduced in 
an area where PLCs were the primary source of testing.  Now, a PLC and LabVIEW based data acquisition system 
is testing parts with more accuracy, precision, and flexibilit y than the customer was expecting to achieve. 
 
 
 


