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VEL1994 1016 PN09-022 Hydraulic & Fuel Filtration Division 

VCA INSTALLATION & USER GUIDE 

WARNING – USER RESPONSIBILITY 

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS DESCRIBED HEREIN 
OR RELATED ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE. 

This document and other information from Parker Hannifin Corporation, its subsidiaries and 
authorized distributors provide product or system options for further investigation by users having 
technical expertise. 

The user, through its own analysis and testing, is solely responsible for making the final selection 
of the system and components and assuring that all performance, endurance, maintenance, safety 
and warning requirements of the application are met. The user must analyze all aspects of the 
application, follow applicable industry standards, and follow the information concerning the product 
in the current product catalog and in any other materials provided from Parker or its subsidiaries or 
authorized distributors. 

To the extent that Parker or its subsidiaries or authorized distributors provide component or 
system options based upon data or specifications provided by the user, the user is responsible for 
determining that such data and specifications are suitable and sufficient for all applications and 
reasonably foreseeable uses of the components or systems. 
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GENERAL DESCRIPTION & SYSTEM OVERVIEW VCA INSTALLATION & USER GUIDE 

 GENERAL DESCRIPTION 

The VCA-04 Contaminant Analyzer with a proper filtration 
system can provide assurance that the fueling system 
receives, maintains and dispenses fuel that meets ASTM 
D975 and ISO 4406 cleanliness levels.  In the event that 
detected water or dirt exceeds user specified levels, a relay 
can be accessed to automatically shut down a fuel flow 
pump or control an external alarm device. 

As a “full-flow” analyzer, the VCA-04 mounts within a 
fuel delivery or dispensing system, thereby providing 
a true representation of the pipeline contents.  Other 
technologies rely on sampling only a small amount of fuel 
drawn from the main pipeline – a process often completed 
at very low flow rates, referred to as side-sampling.  The 
VCA-04 analyzes fuel at flow rates higher than 1000 gallons 
per minute through a 4-inch pipeline.  Side sampling 
has substantial difficulty in accurately representing 
contamination in high fuel-flow applications. 

Particle counters fail to differentiate with precision 
between water and solid contaminants, thereby producing 
erroneous results.  The VCA-04 uses two separate sensor 
technologies to consistently differentiate between water 
and solid contaminants. 

The VCA-04 utilizes a laser sensing device that measures 
light scatter through water droplets and particles of solids 
entrained in flowing liquid hydrocarbon fuels.  The VCA-
04 is able to measure both water and solids at the same 
time and give concentrations in ppm (parts per million) 
and mg/l (milligram per liter), respectively.  The forward 
scatter sensor (water sensor) functions by measuring the 
angle of scatter of the laser light as it passes through water 
droplets.  The side scatter sensor (solids sensor) functions 
by measuring the intensity of scattered (reflected) light off 
solid particles in the flow stream. 

The VCA-04 analyzes the contents of flowing fuel in a 
pipeline approximately 600 times a second, and outputs 
instantaneous and averaged results every two seconds in 
mg/l and ppm.  The flow sensor initiates and stops data 
gathering, so no operator action is needed to keep track of 
the sensing. 

The VCA-04 is equipped with a Micro SD memory card 
that will record water and solids data from every fueling. 
The typical time range that a data card can hold is 
approximately 9 months, depending on the size of the data 
card and the frequency of use.  Data can be downloaded 
through a USB port located on the Control Enclosure door. 

The VCA-04 also offers a Graphic User Interface (GUI) that 
can be supported via a serial data connection.  The water 
or solids data can also be delivered via an RS-232 data 

stream for full integration into an existing data collection 
and analysis system (data acquisition system.) 

2 SYSTEM OVERVIEW 

2.1 SAFETY CONVENTIONS 

Please read the entire manual before attempting to unpack, 
set up or operate this product. Pay careful attention to all 
Warnings, Cautions, and Notes.  Failure to do so could 
result in serious personal injury and/or equipment 
damage.  If multiple hazards exist, the signal word 
corresponding to the greatest hazard shall be used. 

DANGER 
DANGER!  Indicates a hazardous situation which, if 
not avoided, could result in death or serious injury, or 
permanent damage to the VCA-04 equipment. 

WARNING 
WARNING!  Indicates a hazardous situation which, if not 
avoided, could result in injury or damage to the VCA-04 
equipment. 

CAUTION 
CAUTION!  Used with the safety alert symbol, indicates a 
hazardous situation which, if not avoided, could result in 
damage to the VCA-CV 04 equipment. 

NOTICE 
NOTICE!  Is used to address practices not related to 
personal injury. 
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GENERAL DESCRIPTION & SYSTEM OVERVIEW VCA INSTALLATION & USER GUIDE 

2.2 OPERATING PRECAUTIONS 

NOTICE 
The VCA-04 has been certified for Class 1, Zone 2, Group 
3D operating environments. This implies that only under 
ABNORMAL circumstances will an explosive mixture of air 
and fuel vapors and an ignition source exist. If a situation 
arises that may result in an explosive mixture of air and fuel 
(vapors) in the VCA-04’s operating environment, during 
the installation, or maintenance of the VCA-04,  or at any 
other time, power to the VCA-04 must be de-energized 
to avoid the risk of igniting the potentially explosive 
atmosphere. 

DANGER 
It is not the intention of Parker HFFD, to have the VCA-04 
unit operate in conditions where there is a NORMALY 
occurring explosive mixture of gases, vapors, mists or air/ 
dust mixtures. Fuel Compatibility – The following table 
lists the compatibility of the VCA-04 with common fuels. 

JET-A1 Compatible 

JET-A Compatible 

JET-B NOT Compatible 

JP-8 Compatible 

Aviation Gasoline (Avgas, Aviation NOT Compatible 
Spirit) 

Diesel (all grades) Compatible 

Motor Gasoline or Petrol NOT Compatible 

2.3 VISUAL OUTPUTS/INDICATORS 

 Daylight readable color LCD screen 

 Daylight readable green power indicator 

2.4 WEIGHT 

 Control Enclosure – Approx. 14 lbs (6.4 kg) 

 Sensor Body – Approx. 90 lbs (40.8 Kg) 

2.5 MECHANICAL REQUIREMENTS 

 The VCA-04 Sensor Body employs standard 150# 
ANSI flanges on both ends, spaced 14.25” (361.95 
mm) apart 

 VCA-04 Control Enclosure mounting preferably out 
of direct sunlight and weather 

 CV Control Enclosure mounting hole pattern 4.33” 
(110 mm) X 5.51” (140 mm). 

2.6 SAFETY/COMPLIANCE 

 IP65 

 NEMA 4X 

 ATEX Directive Class 1, Zone 2, Group 3D (Pending) 

 EU/IEC: Ex nA op is IIA T5 Gc (  II 3 G) 

2.7 ELECTRICAL INPUT REQUIREMENTS 

 110-240 VAC, 60 Hz, or 12-30 VDC, 3A 

3 PACKAGE CONTENTS 

WARNING 
THE VCA-04 SENSOR BODY AND ELECTRONICS 
CONTROL ENCLOSURE COMPONENTS MUST REMAIN 
TOGETHER AS A MATED PAIR. If these components 
are interchanged, the factory calibrations will be void. 
It is the customers’ responsibility to ensure that these 
components are installed and used as a mated pair. 
Serial number tags are adhered to both components for 
identification. 

3.1 INSPECT SHIPMENT 

NOTICE 
Upon receipt of your VCA-04 unit and before continuing, 
carefully remove and inspect the contents of the crate for 
damage or missing components.  If there is visible damage, 
or components are missing from the carton, contact Velcon 
Filters immediately for disposition.  Each VCA-04 unit crate 
should contain the following core components; 

1 VCA-04 Sensor body 

1 VCA-04 Control Enclosure 

1 VCA-04 Interconnect Cable – 15’ in Length 

1 Installation and Operation Manual 

1 Calibration Certificate 
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INSTALLATION VCA INSTALLATION & USER GUIDE 

 INSTALLATION 

4.1 VCA04 SITE SURVEY AND INSTALLATION 
PLANNING 

WARNING 
WARNING - The following criteria should be considered 
when determining placement for the VCA-04 system.  Install 
strictly within regional and local fire codes for installation of 
equipment in areas which may contain fuel or fuel vapors. 

 It is HIGHLY recommended to install the Control 

Enclosure out of direct sunlight and weather. 

Although this is not necessary, following this 
guideline will help to increase the longevity of the 
unit. 

 Install the Control Enclosure in an area which is 
easily viewed and accessible by operators during a 
refueling operation. 

 Install the Control Enclosure within close enough 
proximity to the Sensor Body to minimize and allow 
for easy cable and conduit runs, and accommodate 
the 15’ Connection Cable. 

 Install in an area which will minimize exposure to fuel 
spillage. 

 Install the Sensor Body in a straight length of pipe 
which does not contain any bends closer than 2 
times the length of the VCA-04. 

 Install the Sensor Body in an orientation which 
corresponds to the flow of fuel.  The Sensor Body is 
marked to indicate flow direction. 

 It is the responsibility of the installation contractor 
to determine adequate and acceptable conduit 
placement for all power and communication wire 
runs, based on facility codes and regulations. 

 Exercise extreme caution when placing any conduit 
holes, as sensitive electronic components are within 
close proximity.  Always examine the inside of the 
Control Enclosure before attempting to drill holes to 
determine proper placement of conduit fittings. 

 The Control Enclosure requires four M8 X 1.25 
typical length screws. 

VCA-04 Sensor Body Orientation 

NOTE:  It is Critical that the Sensor Body be placed with the direction 
of flow as shown.  Failure to do so may result in both the valve and 
contaminant optics operating incorrectly. 

4.2 OVERALL EQUIPMENT DIMENSIONS 

4.2.1 Sensor Body Dimensions and Required 
Installation Envelope 

 The minimum recommended envelope size for the 
VCA-CV-04 installation is 30” from flange to flange X 
22” wide X 36” high. 

 The minimum recommended envelope size for the 
VCA-04 installation is 14.25” from flange to flange X 
14.155” wide X 14.075” high. 

 NOTE:  The VCA-04 Sensor Body MUST be 
installed with the direction of fuel flow.  Installing 
the Sensor Body in the opposite orientation may 
result in cavitation which will create air bubbles 
within the sensor optics.  This abnormality may be 
misinterpreted by the sensor optics as sediment or 
water contamination. 

 It is recommended that the VCA-04 be installed in 
an area which will allow a minimum of 2 times the 
VCA-04 length of straight pipe section on either side 
of the Sensor Body.  This will allow turbulence to 
settle as much as possible before reaching the valve 
mechanisms and sensor optics. 

Required CV Valve Installation Envelope 
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Overall Dimensions of 4” VCA-04 Sensor Body 
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INSTALLATION VCA INSTALLATION & USER GUIDE 

4.2.2 Control Enclosure Dimensions and Required 
Installation Envelope 

CAUTION 
CAUTION:  Before opening the Control Enclosure or 
handling any internal components, it is imperative 
to make certain that the enclosure, Sensor Body, and 
Interconnect Cable are securely mounted, and an 
adequate earth ground connection is established to 
the operator using a ground strap or any appropriate 
means.  Failure to do so may result in ESD damage to the 
electronics and possible system failure. 

Overall Dimension of the Control 
Enclosure 
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INSTALLATION VCA INSTALLATION & USER GUIDE 

Control Enclosure Mounting Hole Pattern 

4.3 WIRING CONNECTIONS 

4.3.1 Establishing Main Input Power 

CAUTION 
CAUTION:  Do not touch any components within the 
Control Enclosure without establishing a proper ground 
using a ground wrist strap or similar means. 

 Once proper conduit runs have been properly 
mapped and installed, locate and familiarize all 
wiring terminations within the Control Enclosure and 
on the Sensor Body. 

 Determine whether 110-240 VAC, or 12-30 VDC will 
be used as a main power source.  If using a 12-30 
VDC power supply, it is recommended that a 3A or 
above supply be used.  If a DC supply is used to 
power the VCA-04, it must be placed in a secure 
indoor area and NOT within the Control Enclosure. 

 Depending on whether AC or DC power is used, 
determine the correct gage of wire which will 
adequately handle the necessary voltage and 
current. 

 Once all conduit has been installed and the power 
wire pulled through, refer to the diagrams below to 
establish the proper connection points. 

Electrical connections 

Input Power (Red), Relay (Blue), Control Cable (Orange). 
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INSTALLATION VCA INSTALLATION & USER GUIDE 

WARNING 
CAUTION - System input power will consist of EITHER 110-240 VAC, OR 12-30 VDC.  Use ONLY one of these 
configurations based on facility codes and regulations, and make certain to connect to the proper location on the 
Control Enclosure Motherboard as shown below. 

 Do not energize power to the VCA-CV until all wiring connections have been established. 

Close up view of Motherboard Electrical Connections within the Control Enclosure. 
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INSTALLATION VCA INSTALLATION & USER GUIDE 

4.3.2 Connecting the Control Cable 

 The Orange Control Cable contains a right angle 
connector on one end, and a straight connector 
on the opposite end.  Each connector is keyed to 
plug into its corresponding mating connector on the 
Control Enclosure or Sensor Body. 

 It is usually easiest to make the Sensor Body 
connection first.  Install the right angle connector 
to the Sensor Body mating connector by first 
examining the keying notches on both the Control 
Cable end and the Sensor Body mating connector 
end – See the diagram below.  Determine the proper 
right angle connector orientation of the Control 
Cable with respect to the Sensor Body mating 
connector.  

 Using gentle pressure, engage the two connectors 
and rotate slightly until they plug together. 

 Once the connectors engage properly, the threaded 
shroud of the Control Cable connector can be 
screwed into place.  CAUTION – Do not force the 
threaded shroud if it does not thread into place 
easily. 

Control Cable View with Keying Notch 

5 FINAL SYSTEM INSPECTION, POWER AND TEST 

5.1 FINAL INSTALLATION INSPECTION 

CAUTION 
CAUTION:  Before energizing power to the VCA-CV 
system, it is important to make certain that all wiring 
connections have been properly secured. 

 Ensure that all wiring runs have been completed. 

 Double check all wiring polarity and terminations. 

5.2 POWER AND STARTUP VERIFICATION 

 Once a final inspection has been completed, apply 
power to the VCA-04 system and engage the Main 
Power Switch. 

5.3 FLOW BYPASS SWITCH 

The VCA-04 Sensor Body is equipped with a flow switch 
which turns the system on only when fuel begins to flow. 
Once fuel flow stops, the system will go into “sleep mode”.  
To properly test the system without fuel flow, it is necessary 
to set the “FLOW BYPASS” to the “ON” position.  The 
location of this switch in the Control Enclosure is shown 
in the diagram below.  Once final startup verification 
is complete, set the “FLOW BYPASS” back to the “OFF” 
position for normal operation. 
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FINAL SYSTEM INSPECTION, POWER AND TEST VCA INSTALLATION & USER GUIDE 

NOTICE 
It is imperative that the Flow Bypass switch be left in the “OFF” position except for operational testing. Failure to 
do so will result in the VCA optics running at all times, which will shorten the operating life. 

Electronics Motherboard with Flow Bypass Switch in the ON Position. 

 Ensure that the green “Sensor On” indicator illuminates. 

 Ensure that the LCD display boots up and displays a screen similar to the one shown in the figure below. 

 If the system does not boot up as described above, immediately power the system down and contact 
Parker HFFD for troubleshooting instructions. 
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USER INTERFACE CONFIGURATION AND OPERATION VCA INSTALLATION & USER GUIDE 

LCD Display Screen After Booting Up 

5.4 SHUTDOWN TIMER OPERATION AND 
ADJUSTMENTS 

• The VCA-04 is equipped with a Timer circuit which 
shuts the electronics and optics down after a 
period of time once fuel flow is stopped. The “sleep 
period” is factory set for a minimum 5 seconds, 
but may be increased to as much as 20 minutes by 
reconfiguring a dip switch array. 

Timer Switch Location 

CAUTION:  All electronics within the Control Cabinet 
are sensitive to static discharge and mechanical 
damage. Exercise caution when attempting to handle 
any of this equipment, as components may be damaged 
causing system failure. 
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USER INTERFACE CONFIGURATION AND OPERATION VCA INSTALLATION & USER GUIDE 

Locate the dip switch array as show above. The sleep 6.1.1 RELAY CONFIGURATION WHEN POWERING 
period may be adjusted to the desired level using the THE VCA-04 USING 110 OR 220VAC 
diagram below. It is recommended to use a small screw 
driver to switch the dip switch levers. 

NOTE: Be careful not to touch surrounding components or 
circuitry when handling the dip switch. WARNING 

When powering the VCA-04-04 using 110-220VAC, the 

 EXTERNAL RELAY 

6.1 THEORY OF OPERATION 

The VCA-04-04 is equipped with an external relay which 
may be used to operate a warning light, siren, or shut down 
a pump. The output of the relay is set up as a “single pole, 
double throw” configuration, which can be used in either a 
normally open, or normally closed configuration. Referring 
to the diagrams below, the “AC RELAY – COMMON” 
connection is common to both the normally open and 
normally closed poles. Two typical relay configurations are 
shown below. 

The external relay is rated for 250VAC, and 125DC 
maximum, and is tied directly to the SOLENOID ALARM 
OUTPUT. With this configuration, any secondary 
equipment being controlled using the external relay will 
cycle on and off along with the Sensor Body shutdown 
function. If using the relay to control pumps or other large 
equipment, it is recommended to use the relay ONLY to 
control larger contacts, which in turn are used to control 
the secondary equipment. 

external relay may ONLY be used in an AC configuration. 
In this condition, the relay CANNOT be used to control DC 
powered secondary equipment. 

The “AC RELAY – COMMON” terminal of the relay is directly 
connected to the AC LINE input. In this case, any secondary 
equipment being controlled using the external relay will be 
directly connected to input power, and must also be rated 
for this AC voltage. Because the AC LINE power input is 
internally connected to the COMMON relay terminal, it is 
not necessary to wire AC Line voltage to this terminal. 
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USER INTERFACE CONFIGURATION AND OPERATION VCA INSTALLATION & USER GUIDE 

6.1.2 ALTERNATE relay configuration when 
powering the VCA-CV using 12-24VDC input 

When powering the VCA-04 using 12-24VDC, an external 
voltage source may be used to power secondary equipment. 
In this case, the positive side of the power source is 
connected directly to the “AC RELAY – COMMON” terminal. 
This allows for both a normally open and normally closed 
configuration following the CV shutdown sequence. 

USER INTERFACE CONFIGURATION AND 
OPERATION 

7.1 USER INTERFACE CONFIGURATION 

Once the VCA-04 unit has been installed, powered, and 
the above operations are complete, a system configuration 
may be necessary.  Depending on where the instrument 
is installed within a fuel system, contamination levels may 
vary greatly.  If the VCA-04 is being used to verify delivered 
fuel quality, contamination would likely be considerably 
higher than fuel exiting a final filtration stage. 

The user will need to determine what levels of 
contamination are acceptable for the particular point 
at which the VCA-04 will be installed and measuring 
contamination, and set warnings and shutdown points 
accordingly. 

The following section explains how to set up the user 
interface. 

7.2 MAIN DISPLAY SCREEN 

The initial screen that displays when the VCA-04 powers 
up is shown in the figure below.  The blue section at the 
top represents water contamination in parts per million, 
whereas the brown section at the bottom represents 
solids contamination in milligrams per liter.  There is also 
an ISO reference displayed at the bottom of the screen. 

Within each section, both instantaneous (top reading) 
and averaged (bottom reading) values are shown.  There 
are five press buttons located below the screen, and the 
screen itself is touch sensitive.  Only the F1, F3 and F4 press 
buttons on the user display are accessible. 

LCD Main Display Screen After Booting Up 

7.3 PASSWORD SCREEN 

To access setup parameters within the user interface, press 
the F4 button which brings up a Password screen shown 
below left.  The password is factory set to 123.  Once the 
Password screen comes up, press the blue touchscreen 
and enter 123, then the ENTER key on the Touch Keypad 
Screen (below right). See Section 7.6.4 below for directions 
on changing the default Password of 123. 

Password Screen 
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VCA INSTALLATION & USER GUIDE 

Touch Keypad Screen 

7.4 WARNING / MISC MENU  

The Warning / Misc menu contains several parameters. 
These parameters include Warning Setup, Misc., SD Card 
Setup, and USB Copy. 

7.5 WARNING / SHUTDOWN SETUP MENU 

There are two exceeded level indicators built in to the VCA-
04 software. One indicator is set up as a Warning, while the 
other is a Critical Warning, and will shut down the flow of 
fuel. The Warning / Shutdown Setup Menu is divided into 
the Warning section, Shutdown section, and Averaging 
section. 

1 

2 

3 
4 

5 

Warning/Shutdown Setup Menu 

1. Warning Indicator Section 

2. Shutdown Indicator Section 

3. Shutdown Type 

4. Shutdown Delay 

5. Averaging Section 

Warning/Miscellaneous Screen 
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VCA INSTALLATION & USER GUIDE 

7.5.1 WARNING SETUP the instantaneous or avarage reading. Shutdown levels are 
factory set to 30ppm water, and 3mg dirt for aviation fuels, A warning indicator can be specified for water and solids 
and 100ppm water, and 4mg dirt for diesel fuels.. contamination. When either water or solids contamination 

levels exceed a specified number, a flashing yellow indicator 
will appear, warning the user that contamination levels are 
approaching a Critical Shutdown condition. This indicator 
WILL NOT shut down the flow of fuel. Use the touch screen to 
enter the desired Warning contamination numbers for both 
solids and water. Setting the contaminant levels to 9999 will 
eliminate the flashing yellow warning if this is desired. Warning 
levels are factory set as 25ppm water, and 2mg dirt for aviation 
fuels, and 100ppm water, and 4mg dirt for diesel fuels. 

A Shutdown delay can be configured using the “Shutdown 
Delay, s”. This parameter sets the amount of time in 
seconds, that it takes between the time a contamination 
level exceeds its Shutdown number, and the Sensor Body 
closes, stopping the flow of fuel. This number can range 
from an instantaneous shutdown of 0 seconds, up to 10,000 
seconds. If it is desired to eliminate a valve shutdown 
condition, put a large number in this parameter such as 
10,000. Shutdown Delay is factory set as 10 seconds. 

7.5.2 SHUTDOWN SETUP 

A fuel flow Shutdown condition can be specified for water 
and solids contamination. When either water or solids 
contamination levels exceed a specified number, a red 
indicator will appear, warning the user that one or more 
contamination levels have reached a Critical Shutdown 
condition. NOTE – THIS INDICATOR WILL SHUT DOWN 
THE FLOW OF FUEL, AND LOCK THE USER OUT. When 
this condition occurs, it is necessary to enter a Passcode of 
456. In a typical scenario, only a supervisor would know the 
Passcode. 

The passcode may be entered to momentarily revert 
back to the main screen, however, until the suspect 
contamination parameter drops back below its respective 
Shutdown level, the red indicator will continue to reappear. 

Use the touch screen to enter the desired Shutdown 
contamination numbers for both solids and water. 
Setting the contaminant levels to 9999 will eliminate a 
shutdown if this is desired. The shutdown condition may 
be toggled using the “Shutdown Type”, to occur on either 

7.5.3 AVERAGING 

The Averaging section of the Warning / Shutdown menu 
contains a “Filter Constant” parameter, which applies to 
the main display screen averaged number readings only, 
and will not affect instantaneous readings. Averaging 
works by lengthing the sampling time constant, thus 
the number used for this parameter may seem counter 
intuitive. In general, the larger the Filter Costant number, 
the more averaging that will take place. A Filter Constant 
of 0 will apply no averaging. In this case the main display 
screens instantaneous and Average values will always track 
together. A Filter Constant of 1 applies some averaging. The 
Averaging Filter Constant is factory set to .5. 
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VCA INSTALLATION & USER GUIDE 

7.6 MISCELLANEOUS MENU PARAMETERS 

Miscellaneous Menu 

7.6.1 ID 

The ID parameter can be used for identification purposes 
as desired. An example would be “XYZ AFB” for XYZ 
Airforce Base. This parameter is factory populated with the 
VCA-04 serial number. 

7.6.2 VCA-04 NUMBER 

Similar to the ID parameter, the VCA-04 Number 
parameter can be used for identification purposes as 
desired. This parameter is factory populated with the last 
three digits of the VCA-04 serial number. 

7.6.3 SCREEN DWELL, SECS 

The Screen Dwell is used to set the amount of dwell time 
for the “Enter Password” screen when the F4 key is pressed, 
and the “Graphing” screen when the F3 key is pressed. If 
this parmeter is set too low, disallowing enough time to 
enter the 123 password when the F4 key is pressed, it may 
be bypassed by entering the Password while holding the F4 
key down. The Screen Dwell time can then be changed to a 
longer time duration. 

7.6.4 PASSCODE 

The Passcode is factory set as “123”, however, it may be changed 
to any five digit number. NOTE – Once the Passcode is changed, 
the new Passcode will be required to gain access to menu 
parameters. In the case that the new code is not recoverable, 
contact Velcon for instructions on how to reload the software. 

7.6.5 SET DATE/TIME 

The correct date and time are factory preset, however, 
these parameters can be change for varying time zones, 
etc. The Date format is YYYY-MM-DD, while the Time 
format is HH:MM:SS. 

7.6.6 RS232 LOG SECONDS 

The RS232 Log Seconds parameter is the time interval in 
seconds for which data will be written to the Micro SD card. 
As an example, with this parameter set to 10, a data point 
will be recorded every 10 seconds. Varying this parameter 
can be important depending on how much data is needed. 
As a rule of thumb, the larger the number, the less data that 
will be generated and recorded, and the longer the SD card 
will last. 

7.6.7 LOAD/SAVE REGS 

The Load/Save Regs parameter allows all settings to be 
loaded from or saved to, a Micro SD card.  This feature 
allows quick setup of several VCA-04 units with identical 
parameters.  Once a unit is set up as desired, selecting 
SAVE REGISTERS will save all settings on the Micro SD 
card.  This SD card may then be removed and inserted into 
another VCA-04 to set all parameters the same by selecting 
LOAD REGISTERS. 

7.6.8 RESET TO DEFAULTS 

The Reset to Defaults parameter will allow settings to be 
reset to factory settings 
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VCA INSTALLATION & USER GUIDE 

7.7 SD CARD SETUP 

The SD Card Setup menu allow the user to access data 
stored on the Micro SD card.  It is suggested that when 
the VCA-CV is first installed, all data which may reside 
on the SD Card be deleted so as not to cause confusion. 
Whenever the VCA-CV powers up, the unit will begin 
logging data to a file on the SD Card.  This data is in ASCII 
format and appends to the file each time data is logged. 
The Micro SD Card may be removed for manipulation, 
such as importing to an Excel spreadsheet. 

7.8 USB COPY 

The USB Copy option is used to copy data stored on the 
Micro SD Card to a USB flash drive. To use this feature, 
simply plug any USB flash drive into the “Data Port” on the 
front of the Control Enclosure, and press the “USB Copy” 
parameter on the touch screen. All data on the Micro SD 
Card will be copied to the flash drive. 

7.9 F3 KEY REFERENCE GRAPHS 

To access graphs which may be used as a quick reference, 
press the F3 key twice. A graph will appear showing water 
levels over a specific period of time (below left). The 
vertical scale represents ppm, while the horizontal scale 
represents time. The time scale will adjust itself according 
to what the RS232 Log Seconds parameter is set to in the 
Miscellaneous menu. 

Double pressing the F3 key a second time will cycle to a 
similar scale for dirt, while double pressing F3 a third time 
will cycle to screen with both water and dirt simultaneously 
(below). 

8 OUTPUT COMMUNICATION 

In some cases, it may be desired to display data on a 
secondary computer, or interface the VCA-04 to a SCADA 
control system. There are two ways to achieve this as 
outlined below. 

8.1 OUTPUTTING DATA USING RS232 DATA STREAM 

The VCA-04 outputs a constant raw RS232 (Serial) data 
stream which may be accessed through a secondary 
computer using HyperTerminal or other similar terminal 
emulation program using the following protocol: 
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VCA INSTALLATION & USER GUIDE 

Baud rate: 9600 

Data: 8 bit 

Parity: None 

Stop: 1 bit 

Flow Control: None 

This data can then be parsed and formatted to work with 
an existing SCADA or other data acquisition system. It is 
up to the end user to set up the necessary data acquisition 
system configuration. The data stream output by the VCA-
CV, and received through HyperTerminal will look similar 
to the line below: 

1.20000 5.60000 6.20000 10.30000 
1 0 000120 000001 

Formatting is as follows: 

water solids water average solids average 
flow state alarm state time since boot 
serial number 
1.20000 5.60000  6.20000 10.30000 
1 0 000120 000001 

water Instantaneous water reading. 

solids Instantaneous solids reading 

water 
average 

Water averaged over the entire fueling 
(Samples taken since the VCA was last power 

cycled) 

solids 
average 

Solids averaged over the entire fueling 
(Samples taken since the VCA was last power 

cycled) 

flow state Fuel is flowing (1), or not flowing (0) 

alarm state Alarm is turned on (1), or off (0) 

time since 
boot 

Seconds counted since last power cycle 

serial 
number 

Serial number of the system 

Data formatting 

Depending on the type of cable being used, the RS232 
signal may be run at a distance of up to 60 meters. For 
distances larger than this, it may be necessary to use an 
RS232 to RS485 converter. It is the end users responsibility 
to determine what type of cable and converters will be 
necessary to accomplish getting data from the VCA-04 
to the secondary data acquisition system. The serial 
connection diagram below illustrates pin connections from 
the VCA-04 to the final serial connector. 
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8.2 OUTPUTTING DATA THROUGH VELCON 
FRIENDLY CLIENT 

VCA-04 data may also be viewed through a stand-alone 
utility called “Velcon Friendly Client”. This software 
which may be obtained from Velcon and downloaded 
to any PC or laptop, polls data through the Ethernet port 
on the bottom of the Control Enclosure. Ethernet cables 
are typically limited to 100 meters in length. It is the 
responsibility of the end user to select the proper Ethernet 
cabling necessary for data porting. 

MAINTENANCE AND RECOMMENDED 
CALIBRATION INTERVAL 

9.1 RECOMMENDED MAINTENANCE 

Maintenance for the VCA-04-04 is really limited to 
keeping the equipment out of direct sunlight and 
weather, and ensuring that the flow switch is operational. 
Because this equipment is typically used in relatively 
harsh environments, containing diesel or jet fuels, and 
surrounded by active heavy equipment, it is recommended 
to periodically check for damage and loose connections, 
and keep free of dirt, fuel and soot build up. 

It is also recommended to check the flow switch “sleep” 
mode on a monthly basis to ensure maximum electronics 
and optics longevity. 

9.2 CALIBRATION 

It is highly recommended that the VCA-04-04 be calibrated 
at three year intervals. A comparable Sensor Body will 
be sent to the site as a temporary replacement so as 
not to interfere with normal operations. Once the VCA-
04 is calibrated, and any reconditioning or repairs are 
complete, the unit will be returned to the site. Contact 
Parker Hannifin, Velcon Division for unit calibration 
arrangements. 
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10 TROUBLESHOOTING GUIDE 

Failure Symptom 

Unit does not power up. 

No display. 

No data to display. 

Unit remains powered at 
all times. 

External Relay is not 
responsive. 

External Relay 
continuously trips. 

No data output through 
RS232. 

Possible Cause 

Power not connected. 

Recommended Remedy 

Check power to the VCA-04 unit, inspect all 
wiring and terminal blocks. 

Flow switch is disengaged. Refer to Section 5.3 for Flow Bypass 
operation. If the unit switches on after cycling 
the Flow Bypass switch, contact Velcon 
directly. 

Power supply has failed. 

No power to system. 

Replace VCA-04 power supply. 

Check power to the VCA-04 unit, inspect all 
wiring and terminal blocks. 

No power to the display. 

Data wiring disconnected. 

Flow Bypass in in ON 
position. 

Check that all terminal blocks are properly 
seated on both the display, and the VCA-04 
Motherboard. Ensure that all wires are securely 
fastened to their respective terminal blocks. 

Check that all terminal blocks are properly 
seated on both the display, and the VCA-04 
Motherboard. Ensure that all wires are securely 
fastened to their respective terminal blocks. 

Switch Flow Bypass to OFF. 

Flow switch is improperly 
adjusted. 

Shut Down levels set too 
high on display. 

Refer to Section 4.4 for Flow Switch operation 
and adjustment. 

Adjust Shut Down levels for lower contaminant 
levels. See Section 6.5.2 for Shutdown setup. 

Faulty connection from 
display to Motherboard. 

Shut Down levels set too 
low on display. 

RS232 GND and Tx wires 
reversed. 

Check all wiring from the display to the 
Motherboard for loose or severed connections. 

Adjust Shut Down levels for higher 
contaminant levels. See Section 6.5.2 for 
Shutdown setup. 

See Section 7.1 for proper RS232 wiring. 

Serial cable connector 
wired incorrectly. 

See Section 7.1 for proper RS232 wiring. 
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Failure Symptom 

No data output through 
Velcon Friendly Client. 

Possible Cause 

Bad Ethernet cable 
connection. 

Recommended Remedy 

Check all Ethernet connections and cables 
being used. 

Improper IP address at 
setup. 

Ensure that the IP address entered at the time 
of Velcon Friendly Client startup is 10.0.1.190. 

Water or solids always 
read 0. 

Comm wiring 
disconnected. 

Check all wiring connections from the display 
to the VCA-04 Motherboard. 

Faulty sensor camera. Contact Velcon directly. 

Water or solids always 
reads 400. 

Orange Connection Cable 
faulty or disconnected. 

Ensure that the orange Connection Cable is 
secured at both the Sensor and Electronics 
Enclosure ends, and that the connector ends 
are not damaged. 

Water or solids read 
extremely high. 

Laser failure. Contact Parker HFFD directly. 

Fouled optics windows. Contact Parker HFFD directly. 
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VCA INSTALLATION & USER GUIDE 

TERMS AND CONDITIONS ON MANUFACTURED PRODUCTS 

EXCLUSIVE LIMITED WARRANTY 

THE PRODUCTS SOLD HEREUNDER SHALL BE OF A MERCHANTABLE 
QUALITY AND SHALL CONFORM TO SELLER’S CURRENT STANDARD 
SPECIFICATIONS OR SUCH OTHER SPECIFICATIONS AS SHALL HAVE 
BEEN MADE EXPRESSLY A PART OF THIS CONTRACT. SELLER MAKES 
NO OTHER WARRANTY, EXPRESS OR IMPLIED, OF FITNESS FOR A 
PARTICULAR USE, PURPOSE OR OTHERWISE, WHETHER USED SINGLY 
OR IN COMBINATION WITH OTHER PRODUCTS OR IN ANY PROCESS. 

LIMITATION OF LIABILITY 
Defective or nonconforming products shall be repaired or replaced by 
Seller without additional charge, or in lieu thereof, at Seller’s option, 
Seller may refund the purchase price upon return of the products at 
Seller’s expense. NOTWITHSTANDING THE ABOVE AND REGARDLESS 
OF THE CIRCUMSTANCES, SELLER’S TOTAL LIABILITY TO BUYER 
FOR ANY AND ALL CLAIMS, LOSSES OR DAMAGES ARISING OUT 
OF ANY CAUSE WHATSOEVER, WHETHER BASED IN CONTRACT, 
NEGLIGENCE OR OTHER TORT, STRICT LIABILITY, BREACH OF 
WARRANTY OR OTHERWISE, SHALL IN NO EVENT EXCEED THE 
PURCHASE PRICE OF THE PRODUCTS IN RESPECT TO WHICH SUCH 
CAUSE AROSE. IN NO EVENT SHALL SELLER BE LIABLE FOR SPECIAL, 
INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES. Any 
cause of action that Buyer may have against Seller and which may arise 
under this contract must be commenced within one year after the cause 
of action has accrued. 

PRICE 
Unless otherwise specifed, price includes domestic packaging and 
transportation to the specifed FOB point. Buyer will pay any additional 
transportation charges. Prices do not include any federal, state or local 
taxes, assessments, or import duties applicable to the sale, ownership, 
production, transportation or use of goods sold. Any such tax or duties 
shall be separately itemized on Seller’s invoice and paid by Buyer or, 
in lieu thereof, Buyer shall furnish Seller with a valid tax exemption 
certifcate. In the event Seller is required to pay any such tax or 
assessments, Buyer shall reimburse Seller upon demand, plus interest on 
such amount at the rate of ten percent (10%) per annum from the date 
paid by Seller. Seller shall be under no obligation to contest the validity 
of any such tax or assessments or to prosecute any claims or refunds 
or returns. Any personal property taxes or similar taxes or assessments 
against the goods or on account of materials segregated for the Buyer and 
being held by the Seller at Buyer’s request shall be paid by Buyer. 

SHIPMENTS AND PACKAGING 
Unless otherwise agreed in writing, all shipments shall be FOB Seller’s 
plant or plants, and title passed to Buyer upon delivery to carrier at such 
point, and packaging will be accomplished in accordance with Seller’s 
standard commercial practice for domestic shipments. Seller may ship 
goods to the Buyer’s place of business by such means as Seller shall select 
if adequate shipping instructions are not received from Buyer within 
sixty (60) days before the shipment date. Buyer accepts all risk of loss or 
damage thereto, upon delivery of goods by Seller to a carrier, shipper, 
forwarding agent, transporter, or Government mail box or post of  ce, 
whether selected by Buyer or Seller. In no event shall Seller be responsible 
for any goods after delivery to such shipping means. 

PAYMENTS 
On open accounts, terms of payment are net thirty (30) days from date of 
invoice, unless otherwise agreed to in writing. Buyer agrees to pay Seller’s 
fnance charges (10% per annum) for late payments, and any expenses 
in collecting such unpaid balance and fnance charges, or in recovering 
possession of the goods. On all other accounts, payments are FOB factory. 

ACCEPTANCE 
Buyer shall inspect all goods immediately upon their delivery to the 
destination stated in the Agreement and shall within ten (10) days provide 
written notice to Seller at its principal place of business of any claim that 
the goods do not conform to the terms of the Agreement. Any such notice 
shall specify with particularity each alleged defect or nonconformity. If 
Buyer shall fail to give such timely notice, the goods shall be conclusively 
deemed to conform to the terms and specifcations of this Agreement and 
shall constitute an irrevocable acceptance of the goods. Any use by Buyer of 
the goods other than solely for test purposes, or any alteration of the goods 
by Buyer without Seller’s prior written consent, shall be conclusive and 
binding evidence that the goods conform to the terms and specif cations of 
this Agreement. If Buyer accepts or is deemed to have accepted the goods 
as herein above provided, Buyer shall not be entitled to revoke acceptance 
thereof at a subsequent time. In the event Buyer timely rejects the goods in 
accordance with the terms of this Agreement, Buyer shall hold the goods 
without charge to Seller for a reasonable time until Seller gives instructions 
to Buyer with respect to the goods. Should Buyer sell or dispose of the goods 
without Seller’s written approval, such sale or disposition shall constitute an 
unequivocal acceptance of the goods, notwithstanding any prior rejections 
of the goods. 

CANCELLATIONS 
Once an order has entered the Parker HFFD manufacturing process, or for 
stock items if already picked and packed, it cannot be cancelled without 
receiving written authorization by Parker HFFD Management. Cancelled 
orders will be subject to a cancellation fee; the amount will be based 
on the value of the work completed but will not be less than 20% of the 
original order value. Please also note that some manufactured products 
will have a cancellation fee of up to 80% of the value of the original order. 

EXCUSABLE DELAYS 
Seller shall not be liable for damages for delays in performance due to 
circumstances beyond its reasonable control, including with limiting 
the generality of the foregoing, any priority system established by any 
agency of the United States Government, f res, foods, storms, and other 
Acts of God, accidents, strikes, insurrections, war, acts of terrorism, 
shortage of materials, lack of transportation and failure of performance 
of subcontractors and/or suppliers for similar reasons. Failure of 
Seller to perform for these reasons aforesaid shall not be grounds for 
Buyer’s cancellation of its order but the delivery date shall be extended 
accordingly. Buyer’s acceptance of late delivery goods shall constitute 
complete and satisfactory performance by Seller. 

PATENT INDEMNITY 
If the goods furnished hereunder are specifed in this Agreement as being 
standard commercial supplies of Seller, Seller agrees to indemnify Buyer, 
its successors, assigns, agents and use of its products against loss, damage, 
or liability, including cost and expenses, which may be incurred on 
account of any suit, claim, judgment or demand involving infringement 
or alleged infringement of any patent rights in the manufacture, use 
or disposition of any goods supplied hereunder, provided Buyer shall 
promptly notify Seller of any suit instituted against it and, to the full extent 
of its ability to do so, shall permit Seller to defend the same or make 
settlement in respect thereto. In the event the goods furnished hereunder 
are produced under special specifcations of Buyer, no liability under 
this paragraph shall arise against Seller. In like manner, Buyer agrees to 
save Seller harmless from patent infringements resulting from Seller’s 
compliance with designs and/or specifcations not originating with Seller 
now or hereafter forming a part of this Agreement or with specif c written 
instructions given by Buyer for the purpose of directing the manner in 
which Seller shall perform this Agreement. 
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TERMS AND CONDITIONS VCA INSTALLATION & USER GUIDE 

USE OF PRODUCTS 
Seller grants no license or right, expressly or by implication, estoppel, 
or otherwise, beyond the right of the Buyer to use the specif ed goods 
in the form delivered by Seller. Further, Seller’s products are of ered for 
sale and are sold subject in every case to the condition that such sale 
does not convey any license, expressly or by implication, estoppel, or 
otherwise under any patent claim with respect to which Seller could grant 
licenses covering any other product, or any completed equipment, or any 
assembly, piping spool, circuit, combination, method or process in which, 
or in the manufacturing or testing of which, any such Seller products are 
used (notwithstanding that such Seller products may have been designed 
only for use in, or may only be useful in, such other patented products or 
such patented equipment, assembly, piping spool, circuit, combinations, 
method or process, or in the manufacturing or testing thereof, and that 
Seller products may have been purchased and sold for such use). Seller 
expressly reserves all its rights under such patent claims. 

PROPRIETARY RIGHTS 
Te prints, drawings or specifcations of Seller attached hereto or hereafter 
furnished by Seller to Buyer in connection with the obtaining or the 
performance of this Agreement are the property of the Seller and represent 
a proprietary article with respect to which Seller retains all United States or 
foreign letters patent, trademarks or copyrights, including exclusive rights of 
use, manufacture and sale. Possession by Buyer of such prints, drawings or 
specifcations does not convey any permission to manufacture, use or sell 
any goods shown thereon and such information is disclosed to Buyer on a 
conf dential basis. 

COMPLIANCE WITH LAWS AND REGULATIONS 
Buyer agrees to indemnify and hold Seller harmless against all losses, 
claims, causes of action, penalties and liabilities arising out of Buyer’s failure 
to comply with all applicable federal, state and local laws, ordinances, 
regulations, rules and orders. 

TERMINATION 
If Buyer fails to comply with any of the provisions hereto, or becomes the 
subject of a proceeding under state or federal law for relief of debtors, or 
makes an assignment for the beneft of creditors, Seller shall have the right 
to hold Buyer in default and, in addition to any other rights it may have, 
may cancel this Agreement in whole or in part. 

EFFECT OF INVALIDITY 
Te invalidity in whole or in part of any provision hereto shall not af ect 
the validity of any other provisions. 

CREDIT 
Seller reserves the right at any time to alter or suspend credit, or to change 
credit terms provided herein, when in its sole opinion the f nancial 
condition of the Buyer so warrants. In such case, in addition to any other 
remedies herein or by law provided, cash payment or satisfactory security 
from Buyer may be required by Seller before shipment, or Seller may, 
at its option, defer further shipments to Buyer until Buyer reestablishes 
satisfactory credit, cancels the unshipped portion, with a twenty-f ve 
percent (25%) cancellation fee, of the order without any liability for failure 
to ship, or makes shipments to Buyer on a prepayment basis. Payments 
made by trade acceptances, notes, securities, postdated checks, etc. are 
unacceptable unless frst approved in writing by Seller. 

REMEDIES 
Te rights and remedies provided Seller herein shall be cumulative, 
and in addition to any other rights and remedies provided by law or 
equity. Seller’s failure to insist upon strict performance of any provision 
of the Agreement shall not be deemed to be a waiver of Seller’s right or 
remedies, nor a waiver by Seller of any subsequent default by the Buyer 
in performance of or a waiver by Seller of any subsequent default by 
the Buyer in performance of or compliance with any of the terms of this 
Agreement. 

ASSIGNMENT 
Buyer may not assign this Agreement, or any portion thereof without the 
express prior written consent of Seller. Subject always to the foregoing, this 
Agreement insures to the beneft of, and is binding upon, the heirs, legatees, 
personal representatives, successors and assigns of the parties hereto, in 
no event shall assignment relieve Buyer of liability for performance of the 
obligations imposed by this Agreement. 

ENTIRE AGREEMENT 
Tis Agreement shall constitute the entire understanding of the parties 
with reference to the subject matter hereof, and it is agreed that there are no 
understandings, promises, representations or agreements, whether oral or 
written, heretofore entered into between Seller and Buyer which have any 
force or ef ect. Tis Agreement may be amended only by a writing signed by 
the parties. No agent, employee, or representative of Seller has any authority 
to bind Seller to any afrmation, promise or representation or warrant 
concerning the goods, and any such afrmation, promise, representation or 
warranty shall be of no force or efect unless set forth in this Agreement. T e 
laws of the State of Colorado shall govern the formation, performance, and 
construction of the Agreement. 

Te Parker HFFD Warranty 

SYSTEMS AND ELECTRICAL COMPONENTS 
Parker HFFD does not warrant that the systems and electrical 
components of their products (the “Electronics’) conform to any 
specifcation. Parker HFFD warrants title to the Electronics and 
further warrants that the Electronics are free from defective material 
and workmanship when such products are installed and operated in 
accordance with its instructions. Tese warranties shall terminate one 
year from date of invoice. 

Parker HFFD’s Electronics warranty does not extend to articles such as 
pumps, motors, electrical components, etc, manufactured by others. T is 
responsibility rests entirely with the manufacturer of these articles. 

Te Electronics warranty is exclusive and is in lieu of all other warranties, 
express, implied or statutory, including the warranties of merchantability 
and ftness for a particular purpose. 

Except in the respect to patent matters, the exclusive liability of Parker 
HFFD arising out of the sale and supply of its Electronics products, the 
use of its Electronics products, and any related services thereto, whether 
a claim is made based on warranty, negligence, or otherwise, shall be, 
at Parker HFFD’s option, to correct the defect, replace the product or 
repay the purchase price. In the event of correction or replacement, the 
purchaser will be responsible for all transportation and labor costs. 

In no event shall Parker HFFD be liable for indirect, consequential or 
special damages. 

No change in this warranty shall be binding upon Parker HFFD unless in 
writing and signed on its behalf by its Business Unit Manager. 

All orders, sales and contracts are subject to Parker HFFD’s standard 
conditions of sale in efect at the time of our acceptance. 
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