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This manual covers service information for the electronic components of Bennett pumps.  It covers the 
LNG Series with 708 electronics.  Information is correct at time of publication.  For more information, 
please contact the Bennett Customer Response Department at Bennett Pump in Spring Lake, Michigan. 
 

UNAUTHORIZED ALTERATION OF BENNETT PRODUCTS 
 

Bennett Pump Company products are designed to meet or exceed the standards of UL, FCC and the 
National Institute of Standards and Technology.  These standards protect the operator and the 
consumer from personal injury and ensure an accurate delivery of product.  Any deviation from the use 
of authorized replacement parts or alteration of a designed product configuration may cause personal 
injury, death or the revocation of one or all of the above approvals. 
 
The most frequently abused design alteration of Bennett products is the conversion of a self-contained 
model (pumping unit in the dispenser cabinet)  to a remote dispenser (submerged pump in the storage 
tank).  This field practice has mainly occurred in an effort to overcome the problem of vapor lock.  
Bennett Pump Company does not condone nor offer a kit or instructions for this type of conversion.  
Bennett Pump Company strongly opposes this type of conversion.  Safety standards required by the 
agencies above are violated when unauthorized conversions are performed.   
 
Bennett Pump Company will not assume responsibility or liability for any consequential injury or damage 
caused by the unauthorized alteration of its products. 
 

NOTE: Before performing any type of service to the dispensers, be sure to shut off all 
electrical supplies and secure them in the OFF position.  Close all valves in incoming 
piping.  Maintenance must be performed by trained personnel ONLY. 

 

BEFORE SERVICING A BENNETT DISPENSER, CHECK THE FOLLOWING: 
 

1. Make sure all dispensers are correctly grounded with 12 gauge wire. 
 
2. Make sure input voltages are within operating level:  120VAC (96 to 135VAC). 
 
3. There are no more than two units operating on a clean and dedicated 120VAC voltage 

source. 
 

IF ANY DEVIATION FROM THE ABOVE IS FOUND, 
CORRECT THE PROBLEM BEFORE PROCEEDING. 

Introduction 

FOR CNG INSTALLATIONS: 
 
Note:  It is REQUIRED that a pressure regulator is installed at the dispenser if there is no other 
device to limit pressure at the dispenser.   
 
Note: Pressure at the dispenser must not exceed 4250PSI. 
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NOTICE: 
This device complies with part 15 of the FCC rules. Operation is subject to the following 2 conditions: 

(1) This device may not cause harmful interference and (2) this device must accept interference received, 
including interference that may cause undesired operation. 

Safety Instructions 

READ AND UNDERSTAND ALL WARNING LABELS ATTACHED TO THE DISPENSE 

DANGER:  Fire, explosion, injury or 
death will occur if filters are changed by 
untrained personnel.  Make sure only trained 
personnel change filters. 

WARNING:  When anchoring the 
dispenser, always level the dispenser with shims 
before bolting to the island.  DO NOT shim just 
the middle of the dispenser and bolt down. 

WARNING:  Make sure this equipment is 
correctly grounded.  Failure to do will cause 
injury or damage equipment or improper 
operation. Improper grounding voids the 
warranty. 

WARNING:  Training is needed in the 
operation and programming of this dispenser 
before using it.  READ THE OPERATORS 
MANUAL. 

WARNING:  The shut-off ball valve for the 
incoming CNG Line must be closed when 
service or maintenance is performed on this 
equipment. 

WARNING:  Electronic components are 
static sensitive.  Use proper static precautions 
(static straps) before working on the equipment. 

WARNING:  To prevent electric shock, 
keep the electrical parts of the dispenser dry. 

WARNING:  Training is needed in the 
installation, service or maintenance of this 
equipment (dispenser, pump, console, control 
box) before working on it.  Maintenance repairs 
must be done by authorized personnel only.   

DANGER:  Disconnect all power and 
relieve pressure to this equipment and 
associated pump during installation, service or 
any maintenance, i.e., changing filters. 

DANGER:  CNG is flammable.  
NO SMOKING OR OPEN FLAME. 

DANGER:  To prevent injury from 
vehicles and onlookers, always place a barrier 
around this equipment before performing service 
or maintenance. 

WARNING ADVERTISSEMENT ADVERTENCIA 
 
For the safe installation of this equipment, read and understand all warning and cautions.  Look for these 
warnings: 

 
“DANGER” means: If instructions are not followed, severe injury or death will occur. 
 
“WARNING” means: If instructions are not followed, severe injury or death can occur. 
 
“CAUTION” means: If instructions are not followed, damage can occur to the equipment.  

WARNING:  Vehicle engine must be turned 
off while dispensing product. 

WARNING:  No ignition source can be 
within 10 feet of the dispenser. 

WARNING:  A portable fire extinguisher with 
a rating of no less than 20-B:C must be provided 
in the dispensing area. 

WARNING:  If the breakaway is not 
provided then one must be installed that will 
disengage at 150lbs. 

WARNING:  There must be a message near 
the dispensers that says, “Natural Gas Vehicle 
Fuel Cylinders shall be periodically inspected 
(normally every 3 years) to ensure safe 
operation of the vehicle.  Contact vehicle or 
cylinder manufacture.” 

 CAUTION:  Do not drill holes in 
dispensers.  Holes can cause failure of the 
electronic equipment.  The warranty will become 
void.  Use only adhesive backed sign mounting 
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Basic Electrical Theory of Operation: 
 
110VAC 60 cycle power comes into the dispenser through the field wiring conduit, into the Junction Box 
and to the bottom of the Power Distribution Board terminal strip (TS1).  Power then passes through a 3 
amp fuse and then is filtered for noise. Any electrical noise is dampened out by this filter FIL1.  The 
power is then passed from the Power Distribution Board to the Power Supply (through connector J5) for 
Direct Current (DC) conversion. There is only one Power Distribution Board and one Power Supply for 
the dispenser. 
 
Power Supply - Power comes into the Power Supply assembly on connector J1. This power 
supply creates various DC Voltages for use throughout the system. Specifically, the power supply takes 
the 110VAC input to create the following voltages: 
 
1) 24 VDC (+/- 5%) 
2) 12 VDC (+/- 5%) 
3) 5 VDC (+/- 5%) 
 
The DC voltages are fed back to the Power Distribution Board connector J4 through a multi-pin 
conductor connected to J2 of the Power Supply. There is fuse protection on the Power Distribution 
Board for both power coming into the system and also fuse protection for power traveling internally to 
the system. From there the DC voltages are sent over to the CPU Board through another multi-pin 
conductor from connector J1 of the Power Distribution Board to connector J7 on the CPU Board. From 
this point the voltages are distributed to all other parts of the system. 
 
Battery Backup -  A separate rechargeable 12 volt battery is connected to the Power Distribution 
Board. When the dispenser is in normal operation the battery is not used and is charged by the 14 VDC 
battery charging circuit located on the Power Distribution Board. When main incoming power is removed 
from the system or when the system incoming AC voltage drops below 74 VAC, the CPU Board detects 
this and the dispenser goes into “Power Fail” condition. At this point the battery supplies 12 VDC for 30 
seconds to the system, or unless the momentary “battery kill” switch is used. This battery kill switch 
allows the technician to eliminate the 30 second wait if he has to service the equipment. The battery 
itself is connected at the factory but requires several hours to charge. This battery has nothing to do with 
maintaining system programming in the event of a power outage. 
 
Power Distribution Board - The Power Distribution Board has other functions as well.  Current 
Loop communication with a Point of Sale and Card Reader communication is routed through the Power 
Distribution Board. Dispenser communication comes in from the model 515 box to the Power 
Distribution Board terminal strip TS5. This is the current loop communication signal that passes through 
the Power Distribution Board on connector J3 through a ribbon cable to the CPU Board connector J8.  
 
Card reader communication is also routed through the Power Distribution Board. Card reader 
information  comes from the IC Box through twisted pair wiring (3 wires) and connects to terminal strip 
TS4 (Card readers communicate via RS485 Protocol). This information follows the same path through 
the Power Distribution Board as the dispenser communication, that is, it exits the Power Distribution 
Board through the same ribbon cable over to the CPU Board on connector J8. 
 
Note:  There is a timer board inside the Junction Box that will prevent power from reaching the 
upper cabinet if pressure is below .15 inches water column.  If pressure raises above .15 inches 
water column for over 3 minutes and 30 seconds power will be restored to the upper cabinet 
(power distribution board).   

Overview of 708 Electronic Components 
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The CPU Board - The CPU Board is the heart of the system. It runs the software, has the memory, 
communicates with Point of Sale, sends display signals to the display boards, communicates with the 
product select touch panel, interfaces with the handles, controls the control valves through a wiring 
harness. It stores historical data for sales and diagnostics. It receives power from the Power Distribution 
Board. It also routes power to the card reader system. The RS485 fuel communication (if used) routes 
directly to the CPU Board. 
 
There is one CPU Board per dispenser and it can be accessed easily by opening the electronics 
enclosure door. The CPU Board is mounted vertically and has various cables and harnesses connected 
to it.    
 
The CPU Board receives DC Voltages from the Power Distribution Board on connector J7. The wiring 
harness is color coded and uses the following color scheme: 
 
1) Orange - 24 VDC   Valve, Printer, Coriolis Meter, Gas Detector, display and Backlighting 
2) Yellow - 14 VDC  Battery charging circuit 
3) Red - 12 VDC  Product Select, Card Reader, and Handles 
4) Black - DC Ground  Reference for all DC voltages 
5) Violet - 5 VDC  System logic voltage used by the CPU Board 
 
The CPU Board is physically mounted to the Intrinsically safe barrier modules. 
 
Intrinsically Safe Barrier Board - The Intrinsically safe Barrier Board provides protection to the handle 
circuit located in the lower half of the dispenser in the hydraulic area. These circuits are designed with 
fuses and zener diodes to prevent any potential energy from entering the hydraulic area so that under 
no condition will there be enough energy to create an electrical “spark”. This way, there can be no 
explosion if there are vapors.  The fuses on this board cannot be replaced in the field as a UL 
requirement. This board is covered with a metal cover to protect the circuits from an inadvertent short 
and the covers should always be in place when the dispenser is in operation. The board does not have 
any discrete or “smart” components.  
 
Nozzle Boot -  The handle switch allows the system to know that the handle is lifted and signals the 
CPU Board to begin a transaction. The handle switch uses a magnetic proximity switch to signal when 
the nozzle has been removed from the boot. On the nozzle boot there is a spring loaded flapper. 
Attached to the flapper is a magnet. When the nozzle is removed from the nozzle boot and the flapper 
lowers it moves the magnet away from the proximity switch on the handle circuit board. When this 
happens, the switch is opened and sends a signal to the CPU Board.  When the nozzle is returned to 
the nozzle boot this signals the sale is complete and the CPU Board sends this information to the Point 
of Sale device (if there is one). 
 
Solenoid Valves -  The CPU Board also controls the solenoid valves.  The valves are there to control 
the flow of CNG through the dispenser’s hydraulics.  These valves operate on 24 VDC.  The CPU Board 
sends the voltage to the valves.  When the valves are energized the open to allow CNG to pass through 
the meter and eventually out through the nozzle.   
 
System  Memory -  A 3.3 VDC battery is provided on the CPU Board.  It is used for maintaining system 
programming in the Random Access Memory (RAM) during a power outage, or anytime the system is 
turned off. This battery is not field replaceable.  
 
System software -  The dispenser “operating program” is provided by use of two 32 pin EPROMS. 
These EPROMS determine the functions that are available on the dispenser. 

Overview of 708 Electronic Components 
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Main Display Board -  The Main Display Board is used for the customer to view the currency and mass 
amount of the sale.  The display gets its information from the CPU Board through the Product Select 
Board. 
 
Electromechanical Totalizer Board - The dispenser is equipped with an Electro -mechanical 
totalizer for each hose which records the mass dispensed for each sale. The mass recorded is an 
accumulative total that cannot be reset. The total is cumulative and reads in whole mass increments. 
 
Main Display Backlighting Board -  The dispenser does not use standard lights or ballasts. To light the 
display, it uses a Backlight Board using a series of 1.5 volt Light Emitting Diodes (LEDs). By using this 
type of lighting it eliminates the need to replace burnt out light bulbs and ballasts. The LEDs are 
powered from 24 Volts DC received from the Main Display Board. 
 
Communication Hub Board - The dispenser has one Communication Hub Board installed Per 
Side.  The board mounted on the Circuit Board Cage (where the other circuit boards are mounted) is 
used to control the Instruction Prompts on the SPM or Card Reader Display.  This is also the board that 
communicates with the intelligent meter.  It also monitors product  pressure and ambient temperature in 
and around the cabinet. 
 
Purging Components - For the Electronics Head to be used in a Class 1, Division 2, Group D area 
there must be a continual pressure differential.  The minimum pressure differential must be 0.15 inches 
of water column at all times.  This is controlled by a blower attached to the electronics' enclosure and the 
Purging Components.  These components measure the amount of pressure differential at all times.  If 
this drops below the minimum amount then power will be removed from the dispenser. 
 
Normal fueling transaction at the dispenser -  Once the nozzle is connected to the vehicle the 
customer lifts the nozzle boot handle to begin the transaction.  If the fueling point is authorized the 
display will reset and will perform a segment check.  The dispenser will automatically cycle through all 
available valve banks to fill the vehicle’s tank.  Once the tank is full the dispenser will indicate that the fill 
process is complete. At this point the customer may disconnect and hang up the nozzle to end the 
transaction. 
 
 
 
 

Overview of 708 Electronic Components 
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Basic Hydraulic Theory of Operation: 
 

 
Refer to figure 1.1 (next page) and figure 1.2 (page 11) for flow direction and component placement.  
 
Prior to this procedure the customer will have already attached the nozzle onto the vehicle tank. Once 
that is completed and the customer starts the dispenser the following procedure occurs in the Hydraulics 
portion of the dispenser:  
 
CNG enters the dispenser inlet traveling up through the shut off valve and up to the solenoid valve. The 
solenoid valve controls the flow of CNG through the meter and out through the nozzle into the tank. 
Once the dispenser is authorized and resets the solenoid valve opens, allowing the flow of CNG. The 
meter measures the mass of CNG that flows through it on its’ way out through the nozzle and into the 
tank. While the tank is filling the display on the SPM should show a tank with a portion that is blue. Once 
the tank shows that it is entirely green on the display the tank on the vehicle should be full and the sale 
will end. The end of the sale is determined by the flow rate near the end of the sale. As long as the flow 
rate is above what was programmed as the end flow rate in mode 10 the dispenser will continue to fill.  
 
Once all tanks are full the customer will hang up the nozzle, ending the transaction.  

Overview of Hydraulic Components 

Side two of dispenser 

Side one of dispenser 

Needle Valve 

Solenoid  
Valve 

Shut Off  
Valve 

Mass Flow 
Meter 

Filter 



10 

 

 

125870 Rev A  8-12-14   

Overview of Hydraulic Components 3 Bank  

Figure 1.1 - Hydraulics Schematic 
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Overview of Hydraulic Components Single Bank  

 

 

Figure 1.1 - Hydraulics Schematic 
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Overview of Hydraulic Components 

Refer to figure 1.1 (Previous Page) and figure 1.2 for flow direction and component placement. 
 
Shut off Valve (A)- There is one shut off valve for each CNG bank located at the inlet of the dis-
penser.  The shut off valve is used to remove or restore the flow of CNG into the dispenser for mainte-
nance. 
 
Solenoid Valve (B)- This component is used to control the flow of CNG to start and end each 
sale.  The CPU controls each solenoid valve. 
 
Mass Flow Meter (C)-  There is one part to the Coriolis Meter.  The  Coriolis meter is located in the 
hydraulic section of the dispenser.  This is the section that holds the product and it contains the parts 
used to measure the product flow.  The CNG Coriolis Meter is one package that contains the flow sensor 
and the core. 
 
Pressure Transmitter (D) -  The Pressure Transmitter is used to measure the pressure in the 
product line.  The pressure sensor is located after the meter. 
 
Thermocouple -  This component is used to measure the air temperature in and around the cabi-
net.  The Thermocouple is located in the electronics cabinet of the dispenser. 
  
Check Valves (E)-  There are two Check Valves per side on a CNG Dispenser.  One  Check Valve 
is located right after the vent hose.  This check valve is used to restrict CNG from entering the vehicle 
tank via the vent hose.  The other Check Valve is located between the fill and vent line (Before the nee-
dle valve) to keep CNG from entering the fill line from the vent line. 
 
Needle Valve (G)- This component is used to relieve pressure from the system for maintenance. 
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Changing A CNG Filter 

 
 
 
 
 
CNG Filter Change: 
 
1. Turn off all CNG inlet ball valves to shut off the flow of CNG into the dispenser. 
2. Slowly open the needle valve to relieve pressure in the hydraulics. 
3. Plug in the manager’s keypad and open the valves in mode 80.                              

(4-Activates all valves side 1)                                                                                   
(8-Activates all valves side 2).  

4. Once the pressure is relieved the gauges should read “0 PSI” on the dispenser. 
5. Close the needle valve 
6. Slowly vent the drain on the filter housing, if there is pressure close the drain and 

repeat steps 2 through 6. 
7. After the filter is vented and pressure is relieved the filter may be replaced.  
 
 
NOTE:  Hydraulics are under high pressure do not drain the filter housing with-
out first relieving pressure from the system.  Make sure the vent on the bleed 
valve is aimed away from yourself as well as onsite personal.   
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Notes 
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Power Distribution Board Assembly - 116449 
 
Board Functions: 
 

 Incoming A.C. Voltage (TS1) 

 Incoming A.C. Voltage filter (FIL1). 

 Fuse protection for the system (F1, F2, F3, F4 -7) 

 D.C. voltage distribution (J1) 

 Battery charging circuit (J2) 

 Field Wiring connection for card reader, and Current Loop Communication. (TS 4 & 5) 

 Provides a switch for the main power (S2) 

 Provides a switch for the battery override (S3) 

Power Distribution Board 

Figure 2.1 
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Power Distribution Board Theory of Operation - 
The Power Distribution Board is located in the center of the 
dispenser in the electronics cabinet. This board is covered by a 
metal cover to protect anyone working inside the equipment from 
receiving an electrical shock. This cover is removed for service. It 
must also be replaced when service is complete (see figure 2.2). 

 
WARNING:  Always replace the metal cover when 
service is completed. Failure to do so poses a potential 

for electrical shock. 
 
110VAC 60 cycle power comes into the dispenser through field 
wiring to the bottom of the Power Distribution Board terminal strip 
TS1 (see figure 2.3). Power then passes through a 3 amp fuse 
and then is filtered for noise. Any electrical noise is dampened 
out by this filter (FIL1).  The power is then passed from the Power 
Distribution Board to the Power Supply (through connector J5) for 
Direct Current (D.C.) conversion.  
 
Incoming A.C. voltage is also routed through fuse F1 (1 amp).  If 
this fuse blows troubleshoot incoming power prior to replacing the 
fuse. 
 
Power from the Power Distribution Board comes into the Power 
Supply assembly on connector J1. This power supply creates 
various DC Voltages for use throughout the system. Specifically, 
the power supply takes the 110VAC input to create the following 
voltages: 
 
1) 24 VDC  
2) 12 VDC 
3) 5 VDC 
 
These voltages have tolerances of +/- 5%. There are no 
adjustments for any of these voltages, but there are test points. 
 
The DC voltages are fed back to the Power Distribution Board 
connector J4 through a multi-pin conductor connected to J2 of the 
Power Supply (see figure 2.4).  
 
There is fuse protection on the Power Distribution Board for both 
power coming into the system and for power traveling internal to 
the system. From there the DC voltages are sent over to the CPU 
Board through another multi-pin conductor from connector J1 of 
the Power Distribution Board to connector J7 on the CPU Board 
(see figure 2.5). From this point the voltages are distributed to all 
other parts of the system. 

Figure 2.2 - Power Distribution Board with the 
protective cover on. 

Figure 2.3 - Incoming power on terminal TS1 
is line voltage. It passes through fuse 
protection and a easy “Off/On” switch. Then it 
is filtered and sent over to the power supply. 

Figure 2.4 - DC voltages returns from the 
power supply to the Power Distribution Board 
on connector  J4. 

Power Distribution Board 

Figure 2.5 - Pico fuses and standard 
replaceable fuses are located in the upper 
right of the Power Distribution Board .  



125870 Rev A  8-12-14  

 

 

17  

Battery Backup - A separate rechargeable 12 volt battery (see 
figure 2.6) is connected to the Power Distribution Board. When 
the dispenser is in normal operation the battery is not used. It is 
charged by the 14 VDC battery charging circuit located on the 
Power Distribution Board. When main incoming power is removed 
from the system or when the system incoming AC voltage drops 
below 74 volts AC, the CPU Board detects this and the dispenser 
goes into a “Power Fail” condition. At this point the battery 
supplies 12 VDC for 30 seconds to the system, or unless the 
battery override switch is closed. This battery over-ride switch 
allows the technician to eliminate the 30 second wait if he has to 
service the equipment. The battery itself requires 24 hours to 
charge. This battery has nothing to do with maintaining system 
programming in the event of a power outage. Make sure the 
battery is connected because the battery will eliminate the effect 
of momentary power sags thus making the dispenser more 
reliable. 
 
Dispenser communication (Current Loop) and Card Reader 
communication is also routed through the Power Distribution 
Board. Dispenser communication comes in from the model 515 
box to the Power Distribution Board terminal strip TS5 (see figure 
2.7). This is the current loop communication signal that passes 
through the Power Distribution Board   on connector J3 through a 
ribbon cable to the CPU Board connector J8.  
 
Card reader communication is also routed through the Power 
Distribution Board. Card reader information  comes from the IC 
Box through twisted pair wiring (3 wires) and connects to terminal 
strip TS4 (see figure 2.7). This is RS485 card reader protocol. 
This information follows the same path through the Power 
Distribution Board as the dispenser fuel communication, meaning 
it exits the Power Distribution Board through the same ribbon 
cable to the CPU Board connector J8. 
 
Description of Power Control -   
The only option for removing power from the dispenser is by 
turning off the S2 switch from the Power Distribution Board. 
 
Switch 3 (S3) - On the bottom right hand side of the board is 
the Battery Over-ride Switch (see figure 2.8). This switch can be 
used to override the 30 second battery if primary power is lost at 
the dispenser, or if incoming power drops below 74 volts A.C.  
This switch Stays in the up position by a spring.  To “kill” the 
power press down momentarily and release.  Once the switch is 
closed, and the display goes blank, release the switch. 

Figure 2.6 - External battery for maintaining 
display after loss of primary power. This battery 
is re-chargeable and takes several hours to 
charge on a brand new dispenser. 

Power Distribution Board 

Figure 2.7 - TS4 is the Dispenser Card 
Terminal Connection to the IC Box in the 
building and TS5 is the Fuel Communication 
to the 515 box. 

Figure 2.8 - S3 is a switch which is normally 
opened.  Always turn off the battery when 
attempting to service the LNG dispenser. 
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PAD Jumpers -  There are a series of PAD jumpers located 
below the solid state relays (see figure 2.9). These PAD jumpers 
should not change in the CNG dispenser.  
 
Fuses -  A series of fuses are located on the Power Distribution 
Board. There are two types, standard and Pico. The standard 
fuses are located in standard fuse mounts whereas the Pico 
fuses are soldered onto the board. The fuses are used as follows: 
 
Standard Fuses 
F1 -  1 amp standard blow for submerged pump control 
F2 -  3 amp standard blow for system power 
F3 -  1 amp for battery charging circuit. 
 
Pico Fuses -   
F4  - F5 -  (3.25 amp) 24 VDC circuit side 1 and side 2 
F6 -  (3.25 amp) 14 VDC battery charging circuit 
F7 -  (3.25 amp) 12 VDC circuit side 1 and side 2 
F8 -  (3.25 amp) 5 VDC logic power 
 
NOTE -  Contact Technical Support before replacing a Pico fuse. 
 
Light Emitting Diodes -  There are several LEDs located on this board. They are described as follows: 
 
D 7 -  Recall. If illuminated means that the Recall button has been activated. 
D14 - Power Fail. If illuminated means that the system has lost primary power or that incoming 
power has dropped below 75 VAC. 
 
System Battery (P/N 105908) - A 12 volt rechargeable battery is supplied with the dispenser. The 
battery has a charging circuit and must be charged for several hours before it has a full charge. The 
battery is used to supply DC voltage (12 VDC) to the dispenser if the dispenser loses primary power or if 
primary power drops below 75 VDC. The battery, when in use, provides power for 30 seconds and then 
times out. The battery override switch is located on the right hand side of the Power Distribution Board. 
It is used to bypass the 30 second battery “On” time. To override the battery in the system, push down 
on switch F1. It will disconnect the battery circuit.  

 
WARNING: Always make sure the battery has been bypassed when servicing the equipment. 
 

Powering down the dispenser for Service -  To remove power from the dispenser for service follow 
this procedure -  Power down the dispenser by turning off S2 from the Power Distribution Board. The 
display lights should go off and a message on the display should read “PFAIL”. This message will blink 
for 30 seconds OR until the battery override switch is closed (S3 on the Power Distribution Board). 
 
Turning the dispenser back on -  Turn on S2 from the Power Distribution Board. 

 
WARNING: Always replace the metal cover for the Power Distribution Board after service 
work is complete. This will help protect any un-trained store personnel from voltages if they 

open the electronic head of the dispenser. 

Figure 2.9 - PAD jumpers  

Power Distribution Board 
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Terminal Strips, Connectors and Pin-outs -  The following is a description of the connections to the 
terminal strips, and pin-outs of all the connections on the Power Distribution Board. 
 
Note: Voltage readings can be taken right on the terminal strip connector pins. 
 
Terminal Strip 1 (TS1) - Dispenser Input Power 

 Pin 1 - Earth Ground 

 Pin 2 - Neutral  

 Pin 3 - Incoming Line Voltage (L1 @ 50 or 60 Hz) 
 
Terminal Strip 2 (TS2) 

 Not Used 
 
Terminal Strip 3 (TS3) 

 Not Used 
 
Terminal Strip 4 (TS4) - Card Reader (SPM) Communication (RS485) 

 Pin 20 - (+) Data 

 Pin 21 - Common Data 

 Pin 22 - (-) Data 
 
Terminal Strip 5 (TS5) - Dispenser Communication (Current Loop) 

 Pin 23 - (-) Data for Side 1 

 Pin 24 - (+) Data for Side 1 

 Pin 25 - (-) Data for Side 2 

 Pin 26 - (+) Data for Side 2 
 
Terminal Strip 6 (TS6) - Constant 120 AC Connection—Note that this is a constant 120vac. 

 Pin 1 - Neutral (or L2) 

 Pin 2 - Incoming Line Voltage (L1 @  60 Hz) 
 
J1 -  DC voltages from the Power Distribution Board to the CPU Board -  Multi colored cable 

 Pin 1 -  (24 VDC) Backlights, Printer and Valve Control side 1 (Orange) 

 Pin 2 -  (24 VDC) Backlights, Printer and Valve Control side 2 (Orange) 

 Pin 3 -  Standby (14.5 VDC battery backup) side 1 (Yellow) 

 Pin 4 -  Standby (14.5 VDC battery backup) side 2 (Yellow) 

 Pin 5 -  (12 VDC) Display Board, operator interface board side 1 (Red) 

 Pin 6 -   (12 VDC) Display Board, operator interface board side 2(Red) 

 Pin 7 -  (DCC) -  Direct Current Common or Ground Reference (Black) 

 Pin 8 -  (DCC) -  Direct Current Common or Ground Reference (Black) 

 Pin 9 -  (DCC) -  Direct Current Common or Ground Reference (Black) 

 Pin 11 -  (5 VDC) CPU logic power Side 1 (Violet) 

 Pin 12 -  (5 VDC) CPU logic power Side 2 (Violet) 
 
J2 -  Battery Charging Circuit -  When main power is on the battery charging circuit provides 14.1 
Volts DC to charge the battery. When the battery is “On” the battery supplies 12.6 volts DC for the sys-
tem. 

 Pin 1 - 14.1 VDC battery charging. 12.6 VDC battery on. 

 Pin 2 - Direct Current Common (DCC) 

 Pin 3 -  Not Used 

Power Distribution Board 
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J3 - Grey ribbon cable that connects the CPU Board to the Power Distribution Board. This cable handles 
the card reader communication and dispenser communication (Current Loop) from the CPU Board to the 
Power Distribution Board.  It also turns off the battery back-up after 30 seconds, is responsible for P-Fail 
and Recall.  These pins cannot be measured in the field. 
 
J4 - D.C. Voltages created by the Power Supply and sent to the Power Distribution  Board 

 Pin 1 -  5 VDC Logic Power for the CPU (Violet) 

 Pin 2 -  5 VDC Logic Power for the CPU (Violet) 

 Pins 3-6 - Direct Current Common (DCC) Ground Reference (Black) 

 Pin 7 -  12 VDC Power for display board, operator interface board, local preset side 1 (Red) 

 Pin 8 -  12 VDC Power for display board, operator interface board, local preset side 2 (Red) 

 Pin 9 -  24 VDC Used for Backlights, Printer and Valve Control side 1 (Orange) 

 Pin 10 -  24 VDC Used for Backlights, Printer and Valve Control side 2 (Orange) 
 
J5 - Filtered A.C. 110 volts A.C. 60 cycle from Power Distribution Board from Power distribution 
to the Power Supply 

 Pin 1 -  Earth Ground (Green) 

 Pin 3 -  Neutral (White) 

 Pin 5 -  110VAC 60 cycle (Black) 
 
J6 - Non-filtered A.C. 110 volts A.C. 60 cycle.  Note that this is switched.   

 Pin 1 -  Earth Ground 

 Pin 2 -  Neutral (L2) 

 Pin 3 -  Incoming Line Voltage 60 Hz 

Power Distribution Board 
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Notes 
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Power Supply Assembly Part Number—111209 
 
Board Functions -   

 Creates Direct Current (DC) voltages from Alternating Current (AC) voltages 
 
Power Supply Assembly Theory of Operation - AC power 110VAC 60 cycle comes from the 
Power Distribution Board on Power Supply Assembly connector J1. 
 
The purpose of the Power Supply is to take incoming AC and convert it to various DC voltages for use 
throughout the system. After creating these voltages it sends them to the Power Distribution Board for 
distribution throughout the system. The DC voltages created are: 
 

 24 VDC - Valves, Receipt Printer Power, Main Display and Backlight Display 

 12 VDC - Product select board, Card Reader Power, Meter, Gas Detectors, and Handle Switch 

 5 VDC - CPU logic voltage 
 
Fuses -   

 F1 3.15 amp slow blow fuse that protects incoming AC voltage 
 
NOTE: There are no voltage adjustments on this assembly. If the output voltages are not within 
(+/-) 5% of the rated voltage then replace the Power Supply. 

Power Supply Assembly 

Power Supply 

Figure 3.1 

Figure 3.2 
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NOTE:  Most of the voltages and wires are color coded, but not always. 
 
Here are the color codes: 
 
Orange - 24VDC 
Red - 12 VDC 
Violet - 5 VDC 
Black - DC Common  
 
If any of these voltages are out of range then the performance may be erratic and it may be necessary 
to replace the Power Supply. Call Technical Support for assistance 1-800-423-6638. 

Power Supply 



24 

 

 

125870 Rev A  8-12-14   

Notes 
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CPU Board Assembly - 110185 (Standard) & 115651 (Includes RS485 Daughter Board) 

Board Functions: 

 Runs Software     

 Contains Memory (RAM) 

 Communicates with the Point of Sale 

 Sends display signals to the Display Board   

 Interfaces with the Handles  

 Valve Control 

 Stores historical data for sales and diagnostics 

 Contains back up battery for programming information 

CPU Board 

Figure 4.1 
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Theory of Operation - The CPU Board is the heart of the 
system. It runs the software, has the memory, communicates with 
Point of Sale, sends display signals to the display boards, 
communicates with the touch pad, and interfaces with the 
handles. It stores historical data for sales and diagnostics. It 
receives power from the Power Distribution Board and also 
routes power to the card reader system.  It also contains a 
backup battery for maintaining programming in the RAM during 
power outages. 
 
There is one CPU Board per dispenser. The CPU Board is 
mounted vertically and has various cables and harnesses 
connected to it (see figure 4.2).    
 
The CPU Board receives DC voltages from the Power Distribution 
Board on connector J7 (see figure 4.3). The wiring harness is 
color coded and uses the following color scheme: 
 
1) Orange - 24 VDC - Valve, printer, Meter, gas detector, 

display and backlighting 
2) Yellow- 14 VDC - Battery charging circuit 
3) Red - 12 VDC - Product select, Card reader, Handles and 

Solid State Relays 
4) Black - DCC - Reference for all DC voltages 
5) Violet - 5VDC - System logic voltage used by the CPU Board 
 
The CPU Board is physically mounted to the Intrinsically Safe 
Barrier Board. The CPU Board must be removed to remove the 
Intrinsically Safe Barrier Board. 
 

Communication with the Point of Sale 
 
Current Loop - Communication is routed from the Point of 
Sale through the Bennett model 515 box. From the model 515 
box the dispenser communication channel is connected by two 
field wires for each side of the dispenser. So, a dual sided 
dispenser will have 4 field wires connected between the 
dispenser communication channel (connector TS 5) on the Power 
Distribution Board and the terminal strip of the 515. This 
communication  allows the dispenser to “talk” to the Point of Sale 
device. The Point of Sale (POS) must be able to talk to each 
fueling point to gather data, so that the POS can download 
prices, authorize the dispenser, find out what “state” the 
dispenser is in (handle down idle, handle up calling, dispensing , 
total sale amount, etc..). The current loop connection on TS5 is 
polarity sensitive, make sure the (+) and the (-) go to the proper 
terminals (see figure 4.4).  

Figure 4.3 - The DC power comes from the 
Power Distribution Board to connector J7 of 
the CPU Board.  

Figure 4.2 - CPU Board 

CPU Board 

Figure 4.4 - Current Loop wires connect the 
515/POS to the pump. These signals are rout-
ed to the CPU Board. 
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From the Power Distribution Board the communication signals are 
routed through a ribbon cable on connector J3 on the Power 
Distribution Board to connector J8 of the CPU Board (see figure 
4.5). There are LEDs on the CPU Board for this channel that are 
marked “Receive” and “Transmit”. These LEDs will normally 
“blink” if the CPU is talking to the POS. The dispenser will only 
talk to the POS if it is in “Console” mode. If it is in “Standalone” or 
“Programming” mode it will halt communication and the LEDs will 
stop blinking. Dispenser communication with the console is on a 
“speak when spoken to” arrangement. The POS always initiates 
the communication with the dispenser. Also, only one dispenser 
communicates with the POS at a time. The POS “polls” each 
fueling point individually, one at a time and then moves to the 
next fueling point. After it talks to the last fueling point it starts 
over again. 
 
RS-485 Fuel - Communication is routed from the Point of Sale 
through an Allied NexGen Box or from a POS that supports direct 
Bennett RS485 Fuel Protocol.  From the POS or NexGen,      
communication interfaces to the Bennett Dual Fan Out Box (see 
figure 4.6). From the Fan Out Box the wires are routed via 3 
twisted RS-485 wires  to a white terminal block in the dispenser. 
The terminal block is mounted to the computer module above the 
CPU Board, and is labeled RS485+, RS485-,and Common (see 
figure 4.7).  A factory installed RS-485 harness links the terminal 
block to the RS-485 “Daughter Board” that is permanently 
attached to the CPU Board (see figure 4.8).  The “Daughter 
Board” has several surface mount LEDs that are used for 
troubleshooting.  They consist of D1 (Green)-Receive Data, D4 
(Red)-Transmit Data, and D5 (Yellow)-Data Link Direction. The 
LEDs will only blink if the POS has transmitted to the dispenser 
first.  During normal operation the D1 (Receive) and D4 
(Transmit) LEDs will flicker when communicating.  The D5 (Data 
Link Direction) LED will blink when the dispenser is transmitting 
data.  It will be off when it is only receiving data from the POS. 
The POS “polls” each fueling point individually, one at a time, and 
then moves to the next fueling point.  After it talks to the last 
fueling point, it starts over again. 
 
There are jumpers on the Daughter Board that need to be 
configured for either Current Loop or RS-485 (see page 32). 

Figure 4.5 - Console  comes in on the ribbon 
cable. There are LEDs right next to the 
connector to indicated side 1 and side 2 
transmit and receive with the console.  

CPU Board 

Figure 4.8 - RS485 Daughter Board  

Figure 4.6 - Dual Fan Out Interconnection Box 

Figure 4.7 - RS485 Terminal Block 
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Communication with the Card Reader System (SPM) -  The 
dispenser provides power for the card reader and printer. The 
power and data is routed from the Power Distribution Board 
(TS4), through the CPU Board and to the SPM terminal strip TS4 
(see figure 4.9). TS4 is the 3 terminal connector that connects the 
dispenser card reader channel with the Bennett IC box in the 
store using RS-485 twisted pair field wiring communication.  
 

The communication for the SPM between the CPU Board and the 
Power Distribution Board is through the same ribbon cable as the 
dispenser fuel (Current Loop) communication (see figure 4.10). It 
exits the CPU Board on connector J8 and enters the Power 
Distribution Board on J3. It exits the board on Terminal Strip TS4.   
 
Communication with the Handle Switch -  When the customer 
removes the nozzle from the nozzle boot, a small electronic 
circuit is activated sending a signal through the Intrinsically Safe 
Barrier to the CPU Board. This signal is dependent on the jumper 
setting on the circuit board. The CPU Board interprets this 
voltage as the identifier for the handle. That is, it sees it as 
Handle “A”. If the jumper setting is wrong then the handle switch 
will not call in correctly. 
 
Communication with the Meter -  The CPU Board reads sale 
data provided by the Meter’s Remote Core via the Communication 
Hub Board (see figure 4.11). 
 
System Software -  Two system Programmable Read Only 
Memory (EPROM’s) chips run the dispenser’s operating program. 
These chips are located in slots U25 and U30 (see figure 4.12). 
The chips have markings on them that describe the software 
revision level (which can also be seen in diagnostics), the 
Bennett part numbers and the date code of the chips. These are 
replaceable chips, but should not be replaced by untrained 
personnel.  
 
System Memory (RAM) - The CPU Board contains 128K of non 
volatile RAM (see figure 4.12). The RAM is the area of the 
microprocessor that does all of the calculations. It is sometimes 
referred to as the “scratch pad” or “chalk board” because it keeps 
getting written to and erased. For information on clearing the 
RAM see section later in this chapter. 

Figure 4.9 - Card reader communication 

Figure 4.10 - Ribbon cable handles SPM and 
console communication information. 

Figure 4.12 - System software - 2 EPROM's 
located in slots U25 and U30. 

RAM 

CPU Board 

Figure 4.11 - Communication Hub Board 
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On Board Battery -  There is a 3.6 VDC Ni-cad battery that is 
used by the RAM chip to store all of the programming information 
if the dispenser is programmed and loses power. This battery is 
soldered right onto the CPU Board (see figure 4.13). It should 
maintain programming for extended and prolonged periods of 
power outage. If the dispenser loses programming during a 
power outage, then the battery is bad. The CPU Board must be 
replaced. The battery cannot be replaced. 
 
 
Power Fail circuit - The CPU Board also detects when power 
has been removed from the system or when the voltage input has 
dropped below 75 volts A.C.  At that point the CPU Board 
enables the power fail circuit, turns off the dispenser lights and 
sends a message to the display of “P-FAIL”. This turns on the 
battery which provides 30 seconds worth of power to the display 
until it times out. 
 
Power On Self Test -  When the dispenser is turned on the CPU 
Board runs a diagnostic routine. This is why all of the solid state 
relays cycle on and off momentarily every time the power is 
turned on to the dispenser. 
 
Light Emitting Diodes -   
 
Handle Switch LEDs - Located towards the lower left of the CPU 
Board. 
D18 -  Pump Handle side 1 product “A” - This LED is lit when the 
handle is hung up (see figure 4.15). Off when the handle is lifted . 
D19 -  Not Used - should remain on at all times. 
D20 -  Not Used - should remain on at all times. 
D21 -  Not Used - should remain on at all times. 
D22 -  Pump Handle side 2 product “A”- This LED is lit when the 
handle is hung up (see figure 4.15).  Off when the handle is lifted. 
D23 -  Not Used - should remain on at all times. 
D24 -  Not Used - should remain on at all times. 
D25 -  Not Used - should remain on at all times. 

Figure 4.13 - CPU Board battery is a 3.6 volt 
battery. This battery maintains programming if 
power is lost.  

CPU Board 

Figure 4.15 - Handle switch LEDs  
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Communication LEDs -  These LEDs are located on the right 
side middle of the CPU Board (see figure 4.16). 
D28 -  Side 1 RXD for POS 
D29 -  Side 1 TXD for POS 
D30 -  Not Used 
D31 -  Not Used 
 
NOTE:  If it is communicating with the console these LEDs 
are constantly blinking. If not communicating with the POS 
then the “Transmit” LED for that side will be on constantly 
and the “Receive” LED will be off. 
 
Daughter Board LEDs - The LEDs are located on the top left 
corner of the Daughter Board (see figure 4.17). 
D1 - (green) RXD 
D4 - (red) TXD 
D5 - (yellow) Data Link Direction 
 
Test Points -   
 
Test Point TP1 - This is the voltage for the handle circuit (see 
figure 4.18). This series of dispenser only has one handle so 
when the handle removed TP1 will show 2.790 VDC.  With the 
handle hung up it will read 3.00 VDC. 
 
There is a potentiometer that the factory uses to adjust the bias 
set point voltage to 3.000vdc. This is not done in the field. The 
potentiometer is RV1for TP1. This is done with all handles hung 
up for that side. 
 
NOTE:  It should never be necessary to adjust the 
potentiometer for the voltage of the handle switches. Contact 
Technical Support before making any adjustments on this 
potentiometer. 1-800-423-6638. 
 
Test Point TP2 -  This is the voltage for the handle circuit side 2 
(see figure 4.18). This is not used for this series of dispenser. 
 
Test Point TP3 - 3.000vdc (see figure 4.18). 
 
CAUTION:  Do not attempt to adjust these voltages in the 
field unless instructed to do this by Technical Support. 
 
Test Point TP4 - 1.889vdc (Not Used in Field) 
 
Test Point TP6 - Direct Current Common or DCC (ground) 
 
Test Point TP7 - CPU Logic Voltage 5.0vdc 

Figure 4.16 – The LEDs right next to the com 
cable are green. The top 2 are transmit and 
the bottom two are receive (side 1/2). They 
should “blink” if dispenser is talking to the 
POS. 

CPU Board 

Figure 4.18 - Test Point 1 - 4 

Glue 

TP1 TP2 TP3 TP4 

Daughter Board 

Figure 4.17 – The LEDs on Daughter Board 

D1  

D4 

D5 
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RAM Clear Procedure -  Sometimes it may be necessary to perform a “RAM Clear” procedure. This is a 
procedure that should be done after all other logical troubleshooting steps have been exhausted. It could 
be used if the dispenser software stops operating. Or, if the main memory gets corrupted or invalid. This 
procedure will clear the memory. 
 
CAUTION:  Some dispenser programming may be lost after the RAM clear and system 
reprogramming will be required. 
 
NOTE:  This procedure will zero out electronic pump totals. 
 
NOTE:  Do not show the customer how to do this procedure.  This procedure should only be 
performed by the Bennett Certified Technician. 
 
NOTE: RAM clear procedure is not a warranted procedure unless Technical Support is contacted 
and recommends it. 
 
An indication of a successful RAM clear will be when the dispenser is turned on and all zeros are 
displayed for the last sale.  
 
Clearing the RAM does NOT change all of the programming to the factory default settings. Some 
programming will remain the same while changing other settings .  It is best to review the program 
settings before performing the RAM Clear so that they can be reset after the RAM Clear. Some things 
the RAM clear resets are: 
 
A) Default password back to 2218 
B) Resets non reset-able electronic totals 
C) Sets prices to zero 
 
The following options are NOT affected by performing a RAM Clear: 

CPU Board 

 Unit of Measure 

 Mass Resolution Flag 

 Decimal Mode 

 Number of Grades 

 Beeper 

 Number of Tiers 

 Fleet 

 PPM Dash 

 PPM Flash 

 Cross Multiply Money 

 Console / Stand Alone 

 Truncate / Round Sale 

 Allocation Limit 

 No Flow Timeout 

 End Flow Rate 

See the CNG’s Operator’s Manual for performing a RAM Clear using the Manager Mode.  Using the 
Manager’s Mode to perform that RAM Clear is the first and safest option to use. 
 
Manual RAM Clear Procedure - Sometimes it may be necessary to perform a  “ Manual RAM 
Clear” procedure. This is a procedure that should be performed if the entire pump is “locked up” and the 
keypad is unresponsive.  It is used sometimes if the dispenser software stops operating. Or, if the main 
memory gets corrupted or invalid. This procedure will clear the memory. 
 
CAUTION:  Always perform the Manual RAM clear with the dispenser power OFF. 
 
CAUTION:  Be sure to short the correct pins on the correct chip. Otherwise damage to the dis-
penser could occur. 
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To Perform a Manual RAM Clear: 
Step 1 - Turn off the dispenser power and over ride the battery. 
 
Step 2 -  Open the electronic head door on SIDE 2 of the dispenser. 
 
Step 3 - On the CPU Board locate RAM chip U31 (see figure 4.19). 
 
Step 4 -  Take a piece of scrap wire and short Pins 16 (bottom left) and 
32 (top right) of the chip for 10 seconds (see figure 4.20). Remove the 
wire. 
 
Step 5 - Turn the dispenser back on and re-program both sides of the 
dispenser. 
 
NOTE:  An indication of a successful RAM clear will be when the 
power to the dispenser is back on and zeros are displayed for the 
last sale (see figure 4.21). 

CPU Board 

Figure 4.19 -  RAM chip U31 to 
the left of U26. Short both sol-
der points for 10 seconds 
(New method for new style 
ram chip). 

Solder Points 

Figure 4.21 - Zero Prices after 
RAM Clear 

00.000 00.000 

00.000 00.000 

0.00 

----- 

----- 
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J1 - Not Used 
J2 - Side 1 Door - (Internal Local Area Network LAN) Product Select Keypad Connectors (18 Position 
AMP Mini-Universal Header) side 1. These multi-colored/conductor cables are the “Daisy Chain” that 
connect all other parts of the dispenser through the product select board.  

J2 - Internal LAN 
side 1 

J7 - DC voltages 
from Power Board 

J8 - Communication 
signals to Power 
Board 

J12 - Valve Connection 

J10 - Intrinsically 
Safe Barrier Board 
Side 1 

Figure 4.22 - CPU Board 

Electronic Calibration Switch 

CPU Board 

J3 - Comm Hub Board 
(Back Office PLC-LNG 
Only) 

J4 - Comm Hub Board 
(Dispenser Interface) 

Pin 1 - (24 VDC) 
Pin 2 - (24 VDC) 
Pin 3 - (12 VDC) 
Pin 4 - (12 VDC) standby-battery 
Pin 5 - (12 VDC) reset 
Pin 6 - (14 VDC) recall 

Pin 7 - Safety Stop 
Pin 8 - (RS-485 -) keypad 
Pin 9 - (RS-485 +) keypad 
Pin 10 - (RS-485 -) POS 
Pin 11 - (RS-485 common) POS 
Pin 12 - (RS-485 +) POS 

Pin 13 - Display Load 
Pin 14 - Display Data 
Pin 15 - Display Clock 
Pin 16 - Ground Return 
Pin 17 - Ground Return 
Pin 18 - Ground Return 

J3 - Comm Hub Board - Side 2 Dispenser interface for Meter’s Remote Core, Pt100 RTD Tempera-
ture Transducer, Thermistor Temperature Transducer, SPM Interface and Pressure Transducer 
Pin 1 - 24 VDC 
Pin 2 - 12 VDC 
Pin 3 - Data +  
Pin 4 - Data - 
Pin 5-6 - Ground Return 
 
J4 - Comm Hub Board -  Side 1 Dispenser interface for Meter’s Remote Core, Pt100 RTD Temper-
ature Transducer, Thermistor Temperature Transducer, SPM Interface and Pressure Transducer 
Pin 1 - 24 VDC 
Pin 2 - 12 VDC 
Pin 3 - Data +  
Pin 4 - Data - 
Pin 5-6 - Ground Return 
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J7 - DC Voltages from the Power Distribution Board  

CPU Board 

J8 - Communication Ribbon Cable from Power Distribution Board - Grey ribbon cable that con-
nects the CPU Board to the Power Distribution Board. This cable handles the card reader communica-
tion and dispenser communication (Current Loop) from the CPU Board to the Power Distribution Board.  
It also turns off the battery back-up after 30 seconds, is responsible for P-Fail and Recall.  These pins 
cannot be measured in the field. 
 
J9 - Intrinsically Safe Barrier Board for Side 2 - The CPU Board plugs directly into the Intrinsical-
ly Safe Barrier Board.  The connection processes the handle switch signal. 
 
J10 - Not Used 
 
J12 - Valve Connector - 24 VDC signal used to run the Control Valves. 

Pin 1 - 24 VDC 
Pin 2 - 24 VDC 
Pin 3 - 12 VDC (standby)  
Pin 4 - 12 VDC (standby)  

Pin 5 - 12 VDC 
Pin 6 - 12 VDC 
Pin 7 - Ground  
Pin 8 - Ground  

Pin 9 - Ground  
Pin 10 - Ground  
Pin 11 - 5 VDC 
Pin 12 - 5 VDC 

Pin 1 - 24 VDC 
Pin 2 - 24 VDC 
Pin 3 - 24 VDC 
Pin 4 - 24 VDC 
Pin 5 - Recirculation Ball Valve 
Pin 6 - Fill Ball Valve 

Pin 7 - 24 VDC 
Pin 8 - 24 VDC 
Pin 9 - 24 VDC 
Pin 10 - 24 VDC 
Pin 13 - Vent Ball Valve 

J13 - Not Used 
 
J14 - Not Used 
 
CPU Board Jumper Settings -  
 
The CPU Board has a series of jumpers installed on the 
board (see figure 4.23).  These jumpers should never be 
changed in the field. 
 
RS-485 “Daughter Board” Jumper Settings (see figure 
4.24): 
 
JW1 & JW4 - RS-485 Fuel Communication 
JW2 & JW3 - Current Loop Fuel Communication 

Figure 4.23 - CPU Board 

Figure 4.24 - Daughter Board 
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Valves : 
 
The valves are operated by a 24 VDC signal coming from the CPU 
Board.  When the CPU Board sends a signal to the valve it opens up 
and allows for the flow of CNG to begin throughout the dispenser.   
 
 

Valve Control 

Figure 4.25 -  

Solenoid Valves 
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Electronic Calibration Switch Board Part Number - 111663 
Board Functions: 
 

 Enables / Disables Electronic Calibration functions of the dispenser. 
 
The Electronic Calibration Board is soldered onto the CPU Board on the 
J11 connection (see figure 4.27).  There is a stud provided to prevent 
anyone from moving the switch into the Calibration Mode.  This stud 
must be sealed in to restrict tampering with the calibration settings.  
Modes 27 and 86 cannot be accessed with the switch in operate mode.  
If the customer attempts to fuel with the switch in the calibrate position 
then an error 74 will be displayed. 
 
See the CNG Operator’s Manual for instructions on performing the 
Electronic Calibration procedure. 

Calibration 

Figure 4.27 - E-Cal Board 
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Product Select / Auxiliary Display Backlight Board - 107336 

 The Manager Keypad plugs into this board to program the dispenser. 

 The Electromechanical Totalizers are plugged into this board. 

 The Main Display Board is plugged into this board. 

 The Auxiliary Display Board is plugged into this board. 

 The Card Reader is routed through this board. 

 The Auxiliary Display Board is illuminated by the LEDs mounted on this board. 

Theory of operation - The Auxiliary Display Backlight Board is used to route data for the Main Display 
(J6) and to the Auxiliary (PPM) Display (J7).   
 
The data for the electromechanical totalizers are also routed through this board (J5).  The 
electromechanical totalizer is a mechanical counter that tracks meter totals mechanically and in a Non 
Re-settable grand total fashion.  
 
This board is where the Manager’s Keypad for programming the dispenser is plugged into (J4). 

Product Select / Auxiliary Display Board 

Figure 5.1 - Product Select / Auxiliary Display Backlight Board 
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Product Select / Auxiliary Display Board 

Figure 5.2 - Product Select / Auxiliary Display Backlight Board Diagram 
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How to Prepare the dispenser for Programming -  
The Manager’s Keypad is plugged into the Product Select / 
Auxiliary Display Board using the J4 Connector.   
 
As soon as the Manager’s Keypad is plugged into the board the 
dispenser automatically goes into Manager’s Mode.   
 
NOTE:  The Handle Switch needs to detect the nozzle being 
hung up prior to entering into Manager’s Mode.  If the nozzle 
is out of the Handle Boot then the dispenser will not go into 
Manager’s Mode. 
 
As soon as the Manager’s Keypad is plugged into J4 then the 
Main Display will show “Enter Side 1”. 
 
See the CNG’s Operator Manual for instructions on programming 
the dispenser. 

Figure 5.3 -  Connect the Manager Keypad to 
the Product Select / Auxiliary Display Back-
light Board connector J4. 

Product Select / Auxiliary Display Board 

 These electromechanical totalizers are not field replaceable.  If one totalizer fails then replace the 
whole assembly.   

 There is only one assembly for all CNG dispensers.  Extra totalizers on the assembly will not be 
used, only the totalizer for the product being dispensed will be utilized.   

 The assembly has a J1 connector that is plugged into J5 of the Product Select / Auxiliary Backlight 
Display Board. 

Totalizer Assembly – 109407 

Figure 5.4 - Totalizer Assembly 
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Main Display Board - Part Number - 107330 

 Displays Mass, Currency and Price information 

 Displays information for diagnostics and sales totals 

 Recalls the last Sale if there is a power outage 

 Recalls the electronic totals 

 Provides power for the Main Display Backlight Board 

Theory of Operation - The Main Display Board is used for the customer to view sales information as 
well as certain prompting messages. This display is illuminated from a Backlight Board. When the 
handle is lifted the display may have a prompting message that says “choose grade” or “push start”. 
When the customer begins fueling, Mass Flow Meter information is sent to the CPU Board where it is 
converted to sale information and sent to the display. The Main Display Board just keeps up with the 
CPU Board in real time.  
 
This board also holds the switches (S1 and S2) to recall the last sale if there is a power outage and to 
recall the electronic totals.  These switches are a reed switch that’s normally opened.  As the magnet 
(provided) is held over the switch it will close and the display will provide either the last sale (during 
power outages) or the electronic totals. 
 

 S1 is used for the Electronic Totals.  This switch is on the left side of the Main Display, in line with 
the mass amount of the sale. 

 S2 is used to recall the last transaction during a power outage.  This switch is on the left side of the 
Main Display, in line with the money amount of the sale. 

 
To use this simply hold the magnet up to the plastic overlay of the display around the vicinity of the 
switches.  Locate the switches on the board drawing above. 

Display Board 

Figure 6.1 - Main Display Board 
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LEDs - Other than the Liquid Crystal Display (LCD) there are no LEDs. The LCD is not field replaceable. 
 
Terminal Strips, Connectors and Pin-outs - The following is a description of  the connections to the 
terminal strips of all the connections on the Main Display Board. 
 
JP-1 Communication Ribbon Cable from Product Select / Auxiliary Backlight Board 
JP-2  Power for the Main Display Backlight Board 
 
The Display Board for each model CNG is the same. Therefore, just one Display Board needs to be 
stocked to service all models.  

Auxiliary Display Board - Part Number - 107332 

 Controls up to four product prices 

 Supports 2-Tier Pricing 
 

Display Board 

Figure 6.2 - Auxiliary Display Board 

Theory of Operation -  The Auxiliary Display Board is used by the customer to view pricing information. 
This display gets its lighting from a Backlight Board.  As the customer selects the product the un-used 
product prices will either dash or blank out (depending on programming).  The Price Per Mass will either 
flash while not in use or stay solid (depending on programming).  This board can support up to two prod-
ucts.  It’s the same board on all dispensers so it is interchangeable.  The CNG dispenser is able to con-
trol 2-Tier pricing.  The Auxiliary Display Board will display both prices if programmed.  This board re-
ceives its data from J7 of the Product Select / Auxiliary Backlight Display Board via J1.  There are no 
test points on this board. 

Figure 6.3 - Auxiliary Overlay 

PPM Display 
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Main Display Backlight Board Part Number - 107334 

 Used to illuminate the Money / Mass Display. 

Theory of Operation - The backlight board is simply a board with numerous LEDs mounted to it. This 
board has no “smart functions”. It is simply a light source so that the customer can read the display 
information. The backlight circuit is tied to the dispenser electronics and turns “on” whenever the 
dispenser has normal power. 
 
The backlight gets it’s main power from the Main Display Board through a small 2 wire connection. This 
is 24 VDC. If the dispenser loses power or the main power drops below approximately 75 Volts AC then 
the Power Fail circuit takes over and the Backlight Board is turned off. 
 
There is also a “diffuser” plastic piece mounted in between the Main Display Board and the Backlight 
Board. A series of studs hold the boards in place. 
 

LEDs - Numerous LEDs are on this board but they serve no function other than as a light source. 
 
 

Terminal Strips, Connectors and Pin-outs - The following is a description of  the connections to the 
terminal strips and pin-outs of all the connections on the display board. 
 

J1 - Power to the Backlight Board 
PD 1 - 24VDC 
PD 2 - Ground 

Backlight Board 

Figure 7.1 - Main Display Backlight Board 
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Intrinsically Safe Barrier (ISB) Board Assembly Part Number - 105660 

 Provides an intrinsically safe barrier between the CPU Board and the Pump Handle Switch. 

 Contains fuses and zener diodes that “Short” any high voltages and electrical current “away” from 

the handles in the hydraulic area of the dispenser. 

 Routes handle signal to the CPU Board. 

 There is one Barrier Module per side for the dispenser.  

 
WARNING:  The Intrinsically Safe Barrier Board has special fuses that are soldered onto the 
board and CANNOT BE REPLACED in the field. If a fuse has blown the board must be sent back 
to the factory for repair. If the board is repaired in the field then injury or death could result due 
to an explosion or fire at the pump. 
 
The Intrinsically Safe Barrier Board is covered by a  metal cover.   
 
WARNING:  Always replace the metal cover after servicing the equipment! 

Intrinsically Safe Barrier Board 

Figure 8.1 - Intrinsically Safe Barrier Board 
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Theory of Operation - The Intrinsically Safe Barrier Board (ISB) provides intrinsic safety protection to 
the handle circuit located in the lower half of the dispenser in the hydraulic area. These circuits are 
designed with fuses and zener diodes to prevent any potential energy from entering the hydraulic area 
so that under no condition will there be enough energy to create an electrical spark hot enough to ignite.  
The fuses on the board cannot be replaced in the field as a UL requirement. This board is covered with 
a metal cover to protect the circuits from an inadvertent short and the cover should always be in place 
when the dispenser is in operation. The ISB does not have any discreet or “smart” components. 
 
 

The handle switch information is carried on a 2 wire cable that connects from the J3 connector on the 
ISB, runs through the same potted conduit between the upper portion (electronics area-high voltage) 
section of the dispenser to the lower portion (hydraulic area-low voltage) section of the dispenser, where 
it connects to the handle switch.  
 
 

Terminal Strips, Connectors and Pin-outs - The following is a description of  the connections to the 
terminal strips and pin-outs of all the connections on the Barrier board. 
 

J1 - This connector connects  to J10 (side 1) on the bottom of the CPU Board to the Barrier Board. It is a 
direct connection (no cable).  
This connection sends power and communication signals to the handle switch. 
 
J2 - Not Used 
 
J3 - Pump Handle Connection - This is a two wire connection that communicates between the handle 
switch and the Barrier Board. 
 
The handle switch has an electronic PC board with a jumper that has to be set to identify it as Handle A 
(see section on the Handle switch). This cable connects to the Barrier Board on J3, runs through a 
potted conduit and then down to the handle switch.  
Pin 1 - Pump Handle (+) Red 
Pin 2 - Pump Handle (-)  Black 
 
Fuses - (not field replaceable) 

Intrinsically Safe Barrier Board 

F1 - 5 VDC 
F2 - 5 VDC 
F3 - Pulser (not used) 
F4 - Pulser (not used) 
F5 - Pulser (not used) 

F6 - Pulser (not used) 
F7 - Pulser (not used) 
F8 - Pulser (not used) 
F9 - Pulser (not used) 
F10 - Pulser (not used) 

F11 - Interrupt (+) 
F12 - Pump Handle (+) 
F13 - Pump Handle (-) 

PD1 - Chassis ground connection. Must always be connected to insure the Intrinsically Safe Barrier 
Board is functioning correctly. 
 
WARNING: A disconnected ground wire can allow uncontrolled amounts of energy to enter the 
hydraulic area creating a spark with sufficient energy to cause an explosion. 
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Theory of Operation - Handle switch Board allows the system to know 
that the customer wants to dispense and signals the CPU Board to reset. 
The handle switch uses a “reed” style proximity switch in conjunction with a 
magnet to signal when the hose has been removed from the boot. 
 
In the nozzle boot (see figure 8.3) there is a spring loaded lever. Behind the 
lever is a magnetic pickup. When the nozzle is removed from the nozzle boot 
the spring loaded lever moves the magnet away from the proximity of  a reed 
switch on the Handle Switch Board. When this happens, the reed switch is 
pulled open completing a circuit and sends an output voltage to the CPU 
Board.  When the nozzle is returned to the nozzle boot this signals that the 
sale is complete and the CPU Board sends this information to the Point of 
Sale device (if there is one) so that the sale may be collected. The Control 
Valve closes immediately (less than 3 seconds) after the nozzle is hung up. 
The sale cannot be collected unless the handle switch is off.   
 
There are LEDs on the CPU Board that shows if the handle switch has been 
lifted. There are also diagnostics for the handle switch. These topics will be 
covered later in this section and in Diagnostics. 
 
Setting the barrel connections on the Handle Switch Board -  
Each handle switch has an electronic PC Board. This board has several 
electronic components including a wire with two barrel plugs. The “address” 
of the handle is set by how these connections are configured.  The barrel 
plugs should be set as follows: 

 Wire across P5 & P6 for product A (see figure 8.4) 

 
General rule for setting connections on Handle Switch Board – The 
connection should be set up according to how the original board was 
configured from the factory. If in doubt  call Technical Support at 1-800-423-
6638. 
 
Test Points -  Measure for proper handle switch voltages on the CPU Board 
on TP1. 
 
CAUTION:  Do not attempt to adjust these voltages in the field. 

Magnetic Pump Handle Assembly Part Number - 111171 

 Signals the CPU Board that a customer is requesting product at a fueling point when the nozzle is 

removed from the boot. 

Magnetic Handle Switch Board 
uses wire and barrel connectors.    

Magnetic Switch 

Figure 8.4 - Handle Switch Con-
figuration 

Handle Switch Board 

Figure 8.2 - Handle Switch Board 

Figure 8.3 - Nozzle Boot 

Nozzle Boot 

Figure 8.5 - Potentiometers 
RV1 and RV2 are sealed and 
must not be adjusted in the 
field. 

TP1 

Potentiometers 
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Test Point TP1 -  This is the voltage for the handle circuit 
side 1 (see figure 8.6). The expected voltages for the handle 
is as follows: 

 Handles Off (side 1) - 3.00 volts dc 

 Handle A - 2.790 volts dc 
 
Test Point TP3 - 3.000 volts dc  
 
NOTE:  The blue potentiometers located on the lower 
left of the CPU Board will be sealed from the factory.  If 
these seals are broken the Warranty will be voided! 
 
Connecting the Handle Switch - 
The handle switch cable is a black/red 2 wire cable that 
connects the Intrinsically Safe Barrier Board for the 
dispenser. It comes from the barrier board, passes through 
the potted conduit and connects to the Handle Switch Board. 
 
The black wire goes to the T1 terminal and the red wire goes 
to the T3 terminal.  Terminals T2 and T4 are not used. There 
are 4 terminals on this board marked T1-T4. If the “Reed” 
switch is facing up, then the left terminals are T1 and T3 
(see figure 8.7). 
 
Light Emitting Diodes - The CPU Board contains a series 
of LEDs that indicate the status of the handle switches for 
the dispenser. They can be viewed on side 2 of the 
dispenser and are located on the lower left side of the CPU 
Board. If the LED is ON the handle is hung up. If the light 
goes out the handle is on. 
 
Example: Figure 8.8 shows All LEDs illuminated. The 
top row is not used and the bottom row shows side 1.  The 
LED on the far left side of the bottom row will turn off when 
the handle is lifted. 

Handle Switch Board 

TP1 

Figure 8.6 - Test Points for handle switch. 

Red 

Not Used 

Black 

Not Used 

Figure 8.7 - Terminal 1 through Terminal 4 

Magnetic Switch 

Figure 8.8 - All handles hung up 
(Viewed from Side 2) 

Side 2 

Side 1 
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Communication Hub Board 

Figure 9.1 - Communication Hub Board 

Communication Hub Board - 119462 

Board Functions: 

 SPM Interface (RS-232) 

 Dispenser Interface (RS-485) 

 Back Room PLC Interface (Modbus) 

 Thermistor Temperature Transducer 

 Pt100 RTD Temperature Transducer 

 Pressure Transducer (Current Loop) 

 Meter Remote Core Interface (RS-485) 

 

Theory of Operation -  

There is one Communication Hub Board per side used in the dispenser.  One board is used to 

communicate with different peripherals from within the dispenser to the CPU Board.  
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Connectors -  
 
TS1, TS2 or TS6 -   
 / RS-485 Peripherals.  The Meter’s Remote Core sends pressure signals, pulser signals, and tempera-
ture signals to the CPU Board.   It doesn’t matter which connector is used, they will all work in the same 
way (see figure 9.4). 
Pin 1 - 24 VDC 
Pin 2 - Ground Return 
Pin 3 - Data + (RS-485) 
Pin 4 - Data - (RS-485) 
 
TS4 - is used to read the temperature of the CNG Prod-
uct.  This is a four wire connection that goes directly to the 
RTD (see figure 9.4). 
Pin 1 - Excitation + 
Pin 2 - Sense + 
Pin 3 - Sense - 
Pin 4 - Excitation - 
 
TS5 - is used to read the Pressure of the LNG Prod-
uct.  This is a three wire connection that goes directly to 
the Pressure Transmitter (see figure 9.4). 
Pin 1 - Current Loop + 
Pin 2 - No Connection 
Pin 3 - Current Loop - 

Communication Hub Board 

 
Dispenser Peripherals Interface -  
The Communication Hub Board on the wall of the dispenser and the 
Communication Hub Board on the Card cage of the Sled (Closest to 
the power distribution board) both communicate to the dispenser’s pe-
ripherals. 
 
This Communication Hub Board is used to process information from 
different peripherals in the dispenser to the CPU Board.  There will be 
six plugs used on this board. 

Figure 9.3 - Peripheral Interface 

CPU Board 

Comm. Hub Board 

Figure 9.4 - Connectors 

TS2 

TS6 

TS4 

TS5 TS1 
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Communication Hub Board 

J4  - is used to communicate data to and from the SPM (Card Reader).  This allows the dispenser 
to tell the SPM when to display different instruction screens on the SPM’s Display Board.  This uses RS-
232 communication. 

Pin 1 - Not Used 
Pin 2 - TXD (RS-232) 
Pin 3 - RXD (RS-232) 
Pin 4 - Not Used 

Pin 5 - Return Ground 
Pin 6 - Not Used 
Pin 7 - CTS - Clear to Send Input 
Pin 8 - TRS - Request to Send Output 

Pin 1 - 24 VDC 
Pin 2 - 12 VDC 
Pin 3 - Data + (RS-485) 

Pin 4 - Data - (RS-485) 
Pin 5 - Ground Return 
Pin 6 - Ground Return 

J2 - is used to communicate the data received by the different peripherals in the dispenser to the 
CPU Board.  This multi-colored cable is plugged directly to the CPU Board on J4.  This uses RS-485 
communication.   

J1 - is used to communicate the data from the dispenser to the Back Office PLC.  This is a field 
connection.  (LNG Only) 

Pin 1 - Data - 
Pin 2 - Data + 
Pin 3 - Not Used 
Pin 4 - Not Used 

Pin 5 - Return Ground 
Pin 6 - Not Used 
Pin 7 - Not Used 
Pin 8 - Not Used 

J3 - is used for upgrading the software on the Communication Hub Board.  This is not used in the field 
unless the technician is instructed by Bennett Pump Company. 

J5 -  is used for external start and stop push buttons.  It is used for sensing if the ground clamp 
has been connected. 

Pin 1 - Start Switch 
Pin 2 - Ground Return 
Pin 3 - Stop Switch 

Pin 4 - Ground Return 
Pin 5 - Valid Vehicle ground Clamp 
Pin 6 - Ground Return 

Figure 9.4 - Connectors 

J4 

J2 

J1 

J5 
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Communication Hub Board 

Light Emitting Diodes -   
 
D1 - J1, TS1, TS2 and TS6 (TXD) Red 
D2 - J1, TS1, TS2 and TS6 (RXD) Green  
D3 - J2 (TXD) Red 
D4 - J2 (RXD) Green 
D5 - J4 (RXD) Green 
D6 - J4 (TXD) Red 
 
Jumper -  
There is one jumper on the Communication 
Hub Board.  JP1 is used to switch the board 
from normal “run” mode to software 
“upgrade” mode. 
 

 Pins 1-2 : Run Mode  

 Pins 2-3 : Program Mode 
 
Figure 9.5 shows JP1 in Run Mode. 
 
Software -  
U4 stores the CPU for the device.  This soft-
ware is programmed through the J3 header.  
A PC and programming module is needed to 
program the CPU on this board. 

Figure 9.5 - LEDs and Jumper 

D5 

D6 

D4 
D3 

D2 

D1 

JP1 
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Purging System 

Theory of Operation -  
 
Pressure Switch: 
The electrical cabinet must maintain a minimum pressure differential 
of 0.15 inches of water column at all times.  This is achieved by at-
taching a blower fan to the electrical enclosure (see figure 10.1). 
 
If at any time the pressure differential drops less than 0.15 inches of 
water column a switch (see figure 10.2)  will turn off, causing a timer 
and relay (see figure 10.3) to remove power from the dispenser until 
the pressure differential returns to at least 0.15 inches of water col-
umn. 
 
The power will be removed immediately after the switch recognizes 
that the pressure differential has dropped to less than 0.15 inches of 
water column. 
 
Timer Board: 
Once the pressure differential returns to at least 0.15 inches of water 
column the timer will delay the return of power for 3 minutes 30 sec-
onds +/- 18 seconds (Time is factory set).  If the pressure differential 
does not drop below the minimum amount during this time the power 
will be restored. 
 
The Switch and Gauge are located in the hydraulics portion of the dis-
penser, on Side A. 
 
The Timer and Relay are located in the Junction Box, where the main 
power is terminated from the Field Wiring. 

Figure 10.1 - Blower Inlet 

Figure 10.2 - Switch & Gauge 

Switch 

Gauge 

Figure 10.3 - Timer & Relay 

Timer / Relay 
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Timer Board 

Timer Board Bypass Button: 
 
At start up the timer board will not allow the dispenser to power up until 3 minutes after a purge pressure 
of .15 inches of water column is reached.  This is required for a complete air change in the dispenser 
enclosure to eliminate any explosive gasses. 
 

The timer board relies on a charged battery for proper operation. If the battery is discharged, the timer 

will have to be bypassed via the bypass push button on the timer board. The switch will have to be held 

until the battery reaches a suitable charge level. This could take several minutes.  The dispenser enclo-

sure must also be closed and have a purge pressure of at least .15 inches of water column for proper 

battery charging. 

Note: Before performing any work the environment needs to be cleared of  
all hazardous gases. 
 
 
 
 

Figure 10.4–  
Timer Board (Arrow Points to Bypass Button) 

Figure 10.5 -  
Timer Board Installed  
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Error Code                      Problem 

00 No Error 

02 RAM Error - The RAM initialization string does not match that in  ROM 

05 Reverse Pulse Error - The pulser interface generated negative pulses on an active hose, 
or positive pulses on an inactive hose.  Contact Bennett Technical Support. 

10 Communication lost with meter. 

11 Generic Meter Alarm 

12 Meter flow tubes are not vibrating properly. 

13 Meter Temperature Sensor is out of range. 

14 Meter cannot maintain proper oscillation. 

15 Meter electronics are not programmed with characterization data. 

20 High Pressure Error.  This pressure range is set in Manager’s Mode 85. 

21 High Flow Error.  The flow is too fast. 

23 Leak detected in recirculation valve or recirculation valve out of position. 

24 Leak detected in fill valve or fill valve is out of position. 

25 Leak detected in vent valve or vent valve is out of position. 

28 Product temperature out of range during sale. 

29 Ambient temperature is out of range. 

30 Communication lost with methane detector. 

38 Communication lost with second methane detector. 

59 Wayne Protocol Blend Ratio Error.  This is only available if the dispenser is 
communicating via Wayne Protocol Mode (Mode 21). 

60  Mailbox Overflow - Internal Error 

70 Not Calibrated or Bad Checksum - The calibration values are not initialized or the 
EPROM checksum is invalid 

71 Ecal constant out of range error - The ecal adjustment is outside the allowable calibration 
range 

72 Meter calibration does not match programmed calibration. 

74 Electronic Calibration Switch is in Calibrate Mode 

99 CPU Failure—Addition error 

Dispenser Error Codes 
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Continued... 
 
 
Clearing Error Messages - In the event of  an error, a message will be displayed on the dispenser. Any 
error message will shut down the sale but not disable the pump. To clear an error message simply lower 
the handle or put the hose back in the boot and remove the hose again. This should clear the error 
message. If it does not, try removing the hose and replacing it once again. A list of stored error codes is 
stored chronologically in diagnostic mode 2. 
 
Make sure to repair the problem that may have caused the error condition first and then clear the 
message. 
 
For persistent error codes and their remedies contact Bennett Technical Support at 1-800-423-6638. 

Dispenser Error Codes 



125870 Rev A  8-12-14  

 

 

61  

Notes 



62 

 

 

125870 Rev A  8-12-14   

Diagnostics 

How to Use Diagnostics 
Menu Code 0 

 
To enter Diagnostics the manager’s keypad must be connected to the dispenser to place the 
dispenser into manager’s mode and gain access to Diagnostics.  See Operator’s Manual for 
instructions on how to attach the manager’s keypad.  Make sure the A.C. Reset switch is in the 
ON position, and the pump handles are all in the OFF position.  These instructions will not be 
repeated for each Menu Code. 

 
Diagnostic tests have been programmed into the dispenser software to help the operator and service 
technician troubleshoot failures of the dispenser.  The dispenser can run several levels of self-diagnostic 
tests to determine where the failure has occurred.  The levels that will be discussed here are: 

Diagnostic 
Code 

Description Diagnostic 
Code 

Description 

0 .1 Design Type 6 .2 Uart Failure Counter 

0 .2 Software Release Number 6 .3 Cold Start Counter 

0 .3 Software I.D. Number (CKsum) 6 .4 Reserved 

1 Display Segment Test 6 .5 Reserved 

2 Fault History 6 .6 Reserved 

3 CPU Test (Error 99) 6 .7 Reserved 

4 RAM Test 7 Keyboard/Switch/Beeper Test 

5 Pump Handle Test 8 State Transition History 

6 .1 Power Failure Counter 9 Comm Hub Self Test 

By performing a diagnostic test, the operator or manager can inform the service technician of the problem 
before coming to the site.  The service technician can then anticipate which repair parts to bring to the 
site. 

To enter Diagnostics, follow this procedure: 
 
After the correct number (1 or 2) has been entered for the 
side to be viewed, press the 0 button and then the MODE 
button on the keypad.  The main display appears as in 
figure D-1.  The price shows the Side being read. 
 
From this point, any test can be entered by pressing the 
number of the test and the ENTER button.  To exit a 
diagnostic test, press the CANCEL button. 

dIAg  

SidE 

 -- 1 

Figure D -1 
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Diagnostics 

Diagnostic Code 0 
 
This test is used to display the design type, software 
revision level, and the software identification or checksum 
of this software. 
 
To enter this test, enter diagnostics and press the 0 button 
on the keypad and the ENTER button.  Press ENTER to 
see the first level of Test 0. 
 

0.1 - Design Type.  The display shown in figure D-2 
appears.  The price display shows the dispenser is in 
Diagnostics Level 0.1. 
 
The number 8 is standard for alternative fuel 
dispensers.   
 
Press ENTER to move to the next level of Diagnostic 
Code 0. 
 
 
0.2 - Software Release Number.  The display shown 
in figure D-3 appears.  The price display shows the 
dispenser is in Diagnostics Level 0.2. 
 
The current level of software installed in the dispenser is 
displayed, which will change from version to version. 
 
Press ENTER to move to the next level of Diagnostic 
Code 0. 
 
 
0.3 - Software I.D. Number.  The display shown in 
figure D-4 appears.  The price display shows the 
dispenser is in Diagnostics Level 0.3. 
 
This field is a number that identifies the software 
revision level.  This will change from software version to 
software version. 
 
At this point, if ENTER is pressed, the Design Type is 
redisplayed.  Continue to press ENTER to move from 
one level to another of Diagnostics Code 0. 
 

Press the CANCEL button to exit this code.  Press the 
CANCEL button twice to exit Diagnostics. 

dESIGn  

Figure D - 2 
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Figure D - 3 
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Diagnostic Code 1 - Display Segment Test 
 
This test is used to identify failed segments in the main 
sales displays or the individual price per mass (IPPM) 
displays. 
 
To enter this test, enter diagnostics and press the 1 button 
on the keypad and the ENTER button. 
 
The main sales display window will say, “Press Enter”.  
Press the ENTER button to begin. See figure D-5a.   
 
Each time the ENTER button is pressed a new set of 
segments will be displayed.  See figure D-5b. 
 
Press the CANCEL button to exit this code.  Press the 
CANCEL button twice to exit Diagnostics. 

Diagnostic Code 2 - Error History 
 
The error log file provides 40 entries total. The latest 40 
errors are included in the error log file. Refer to figure 6. 
 
To enter this test, enter diagnostics and press the 2 
button on the keypad and the ENTER button. Press the 
Enter button to view the data in descending chronological 
order. 
 
  Press the CANCEL button to exit this code.  Press the 
CANCEL button twice to exit Diagnostics. 

PrESS  

Figure D - 5a 
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Figure D - 6 
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Figure D - 5b 
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Diagnostic Code 3 - CPU Test 
 
This test deliberately introduces a fault into the arithmetic 
unit of the CPU.  The display must then read ERROR 99 
indicating the system has detected the fault.  If the 
message is not displayed, the test has failed. 
 
To enter this test, enter diagnostics and press the 3 button 
on the keypad and the ENTER button. 
 
A typical test appears as in figure D-7 
 
The 99 error will clear when the CANCEL button is 
pushed to exit Diagnostics. 
 
Press the CANCEL button to exit this test.  Press the 
CANCEL button twice to exit Diagnostics. 

Error  

Figure D - 7 

dIAg 

3 

Diagnostic Code 4 - RAM Test 
 
To enter this test, enter diagnostics and press the  4 
button on the keypad  and the ENTER button. 
 
This test is used to test the system RAM. The CPU 
performs a RAM test to determine if RAM is good or 
corrupted. 
 
If the RAM failure is detected by the RAM test, the 
displays flash the message in figure D-8a. 
 
If a RAM failure is not detected by the RAM test, the 
displays flash the message in figure D-8b. 
 
Press the CANCEL button to exit this test.  Press the 
CANCEL button twice to exit Diagnostics. 

Error  

Figure D - 8a 

dIAg 
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dAtA  

Figure D - 8b 
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Diagnostic Code 5 - Pump Handle Test 
 
To enter this test, enter diagnostics and press the 5 button 
on the keypad and the ENTER button. 
 
This test checks the status of the pump handle on the 
dispenser.  The CPU reads the pump handle switch and 
writes the status of the handle to the display. 
 
When the handle is off, the display appears as in figure D-
9a.  When a handle is turned on, an A should appear (see 
figure D-9b). 
 
Press CANCEL button to exit this test.  Press the 
CANCEL button twice to exit Diagnostics. 

HAndLE  

Figure D - 9a 
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Figure D - 9b 
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PFAILS 

Figure D - 10a 

dIAg 

6.1 

Diagnostic Code 6 - 
Power Failure Counter 
 
This code is used to investigate intermittent problems with 
power.  The counters keep track of the number of times a 
power failure occurs. 
 
To enter this test, enter diagnostics and press the 6 button 
on the keypad and the ENTER button. 
 

6.1 - Power The display shown in figure D-10a 
appears.  The Price display shows the dispenser is in 
Diagnostics Level 6.1. 
 
The number of power failures that have occurred since 
the system was reset (cold start) appears on the 
second line of the main display. 

 
Press ENTER to advance to the next counter. 
 

Communications Failure Counter 
This code is used to investigate intermittent problems with 
communications.  The counters keep track of the number 
of times a communications (UART) failure occurs. 
 

6.2 - Communication  The display shown in figure 
D-10b appears.  The Price display shows the 
dispenser is in Diagnostics Level 6.2. 
 
The number of communications failures that have 
occurred since the system was reset (cold start) 
appears on the second line of the main display. 
 

To zero the counter, press the following buttons on the 
manager’s keypad in the sequence listed:  
 

Press    Press    Press  +/- 

 

NOTE: After this three button sequence is entered, 
the counter displayed is cleared.  

rUArtF 

Figure D - 10b 

dIAg 

6.2 

Diagnostic Code 6 continued on next page... 
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Continued … 
 
Press ENTER to advance to the next counter. 
 
Cold Start Counter 
This code is used to tell the technician how many times a Cold Start has been performed on the dispenser.   
 

6.3 - Cold Start  The display shown in figure D-10c appears.  The Price display shows the dispenser is in 
Diagnostics Level 6.2. 
 

The number of Cold Starts that have occurred appears on the second line of the main display. 
 

Other Failure Counters 
 
     6.1-Power Failures 
     6.2– UART Timeouts 
     6.3– Cold Starts 

6.4 - EEPROM Checksum Failures 
6.5 - Software Restarts 
6.6 - EEPROM active during restart counter 
6.7 - Y9Err1 
6.8– Y9Err2 
6.9– Y9TOT1 
6.10– Y9TOT2 
6.11– b9Err1– Invalid response from side 1 Modbus device.  Indicates problem with Comm Hub/meter 
connection. 
6.12– b9Err2– Invalid response from side 2 Modbus device.  Indicates a problem with Comm Hub/meter 
connection. 
6.13– b9TOT1– Message timeout from side 1 Modbus. 
6.14-b9TOT2– Message timeout from side 2 Modbus. 
6.15-F1– Error code reported by side 1 coriolis meter. 
6.16-F2– Error code reported by side 2 coriolis meter. 
6.15-D1– Shutdown code for last transaction performed on side 1 of the dispenser. 
6.16-D2– Shutdown code for last transaction performed on side 2 of the dispenser. 
 
Shutdown Codes: 
 
00– No Code 
01– Power lost during sale 
02– Station unavailable set by station equipment (LNG ONLY) 
03– User pressed cancel button 
04– Handle lowered 
05– Prepay or allocation limit reached 
06– Calibration error occurred 
07– Process error occurred 
09– Flow remained below low flow set point 
 
Set Point: 
 
0A– Vehicle Tank Full (CNG ONLY) 
0B– Dispenser disarmed by point of sale. 
 

These counters are used for Engineering and not to be used in the field. 
 
Press the CANCEL button to exit this test.  Press the CANCEL button twice to exit Diagnostics. 

CStArt 

Figure D - 10c 
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Continued ... 

Diagnostic Code 7 - 
Keyboard, Switch and Beeper Test 
 
To enter this test, enter diagnostics and press the 7 button 
on the keypad and the ENTER button.  The display shown 
in figure D-11 appears. 
 
This code is used to test the switches for the product 
buttons. 
 
During this test the dispenser emits a tone when each 
product key is pressed.  The name of the button appears 
in the top line of the display. 
 
If no tone is heard, the button or key failed the test.  The 
main display shows the name of the last button pressed. 
 
Press the CANCEL button twice to exit this test.  Press the 
CANCEL three times to exit Diagnostics. 

PrESS 

Figure D - 11 

dIAg 
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Diagnostic Code 8 - 
State Transition History 
 
This test is used to view the state transition log main-
tained by the CPU Board.  It stores a history of all state 
transitions which occur during the operation of the dis-
penser.  It is capable of storing the last 40 state transitions 
and events that have occurred since the last cold start 
(zeroing the RAM). 
 
Enter this code to display the states that have been stored 
in the dispenser memory.  If no changes in state have 
been recorded, the display flashes the message in figure 
D-12a. 
 
To enter this test, enter diagnostics and press the 8 button 
and the ENTER button. 
 
If there are states recorded, the display is read as in figure 
D-12b.  See explanation below: 

Press the ENTER button to view the next transition in the 
state transitions log.  Each time the ENTER button is 
pressed the next logged transition is displayed. 
 
The previous transition can be displayed by pressing the i 
button.  Press the ENTER button to move forward through 
the log. 
 
When all logged transitions have been viewed, the display 
flashes the message shown in figure D-12c. 
 
Press the CANCEL button to exit this test.  Press the 
CANCEL button twice to exit Diagnostics. 

nnnnnn Is the six character name of the state.  
See Table 1 for a list of all possible 
state names. 

ee Is the event code for the event that 
caused the state transition.  See Table 
1 for a list of all possible event codes. 

xx Is the next state code for the transition.  
See Table 1 for the list of all possible 
next state codes. 

dddd Is the number of elapsed days from cold 
start that the displayed state occurred.  
Push mass to see the seconds. 

hh Is the hours portion of the elapsed time 
since the displayed state occurred 

mm Is the minutes portion of the elapsed 
time since the displayed state occurred. 

State Definitions 

StArt 

Figure D - 12a 

0000 

00.00 

Nnnnnn 

Figure D - 12b 

dddd 

hh.mm 

End  oF 

Figure D - 12c 

0000 

00.00 

Table 1 - State Descriptions is continued on next page... 
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Continued... 

xx 
State 
Code 

nnnnnn 
State 
Name 

 
 

Description 

 
ee 

Event Code 

 
 

Event Name 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 

IdLE 
Auth 

HANdLE 
rEAdy 

FLO 
SUSPNd 
CollCt 

PENDNg 
AttNdt 
Error 

ErCLCt 
AtCLCt 
totALS 
bLANcd 
FLOdNE 
STANd 

Idle 
Arm 

Handle 
Ready 
Flow 

Suspend 
Collect 

Pending 
Attendant 

Error 
Error Collect 

Attendant Collect 
Totals 

Blanked 
Flow Done 

Stand Alone 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

 

Handle Active 
Handle Idle 

Set Arm 
Clear Arm 

Flow Active 
Set Paid 

Attendant Key On 
Attendant Key Off 

Blank Display 
Fault 

Noflow Timeout 
Power Failure 
Totals Active 

Totals Idle 
Sale Done 

Error Sale Done 
Warm Start 

Self Arm 
Setup Change 

Emergency stop Active 
Emergency stop Idle 

Table 1—State Descriptions 
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Diagnostic Code 9- Comm Hub Test 
 
 
In order to perform a Comm Hub Test an RS232 to 
RS485 converter will have to be connected between Me-
ter Communication and SPM ports.   
 
Once the diagnostic mode is entered the Comm Hub will 
be placed in a self test mode, where all functions of the 
board will be tested and results will be sent back to the 
CPU. 
 
NOTE: Before entering diagnostic mode 9 all connect-
ors except J2,TS3, TS4, and TS5 should be removed 
from the Comm Hub Board.   

HUB  

Figure D - 12a 

0000 

00.00 

J2 fail 

Figure D - 12b 

0000 

00.00 

Table 1 - State Descriptions is continued on next page... 

The Status of the test will display on the main display after 
a few seconds.  The main display will display “Hub Good” 
and both temperature and pressure readings if all tests 
pass.  (Figure D– 12a) 
 

If a test fails the following will display: 

J2 FAIL 

Dispenser could not enter diagnostic 
mode or dispenser is not responding to 
commands. (figure D-12b) 

ADC FAIL 
Comm Hub board could not communicate 
with the on board ADC. 

TS 5 FAIL 
Comm Hub was not able to obtain a read-
ing from the pressure transmitter. 

TS 4 FAIL 
Dispenser could not obtain  a reading from 
the product temperature sensor. 

TS 3 FAIL 
Dispenser could not obtain a reading from 
the ambient temperature sensor. 

S to E FAIL 

Dispenser could not pass a message from 
the SPM port to the Meter Port. (Will get 
this every time if the RS232 to RS485 
converter is not connected). 

E to S FAIL 

Dispenser could not pass a message from 
the meter port to the SPM port.  (Will get 
this every time if the RS232 to RS485 
converter is not connected). 
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WARNING:  Do not use a high pressure washer to clean the dispenser.  Liquid under pressure can 
enter the dispenser cabinet and damage electronic components. 
 
Keep the dispenser clean and protected.  It will keep a new pump appearance longer. 
 
To clean painted surfaces, follow this procedure: 
 

1. Wash the dispenser in a solution of warm water and a mild detergent that removes grease and 
oil. 

 
2. Rinse thoroughly with clean water. 
 
3. Dry all surfaces with a clean cloth. 

 
4.If the surface is dull due to oxidation, apply a cleaner specially formulated to remove oxidation to the 
clean surface.  This will restore luster to the painted surface. 
 
CAUTION:  Do not use strong detergents, petroleum solvents, abrasive cleaners or steel wool to 
clean the dispenser. 
 
To clean stainless steel, anodized aluminum or chrome plated panels, follow this procedure: 
 

1. Wash the dispenser in a solution of warm water and a mild detergent that removes grease and 
oil. 

 
2. Rinse thoroughly with clean water. 
 
3. Dry all surfaces with a clean cloth. 
 
4. Apply a coat of non-abrasive paste wax to protect the panels from corrosion. 
 

NOTE: To remove tree resin or sap from dispensers, use turpentine. 

Maintenance 
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Part No. Description 

120950 CNG Series Installation Manual  

120150 LNG/CNG Series Operators Manual 

120149 CNG Series Service Manual  

 CNG Series Part Manual 

116029 Bennett  SPM (Debit / Credit) Manual 

105022 515 Pump Controller Installation and Service 

116186 621 Fuel Interconnection Box Manual 

117866 NexGen Controller Installation Guide for Bennett Pumps 

118602 Color SPM Manual 
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Bennett 1218 E. Pontaluna Road, Spring Lake, MI 49456 
USA 800-235-7618 ~ Outside USA 231-798-1310  

sales@bennettpump.com ~ www.bennettpump.com 


