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SAFETY SYMBOLS  

This manual uses the following conventions to present IMPORTANT SAFETY INFORMATION to you. Please 
read and follow ALL SAFETY INSTRUCTIONS.  
 
IMPORTANT SAFETY INFORMATION- A HAZARD THAT MAY, IF NOT AVOIDED, CAUSE MINOR/ 
MODERATE INJURY.  
 
IMPORTANT SAFETY INFORMATION- A HAZARD THAT MIGHT CAUSE SERIOUS INJURY OR LOSS OF 
LIFE.  
 
IMPORTANT and URGENT SAFETY INFORMATION- A HAZARD THAT WILL, IF NOT AVOIDED, CAUSE 
SERIOUS INJURY OR LOSS OF LIFE.  
 
CAUTION  
 
IMPORTANT SAFETY INFORMATION- A HAZARD THAT MAY, IF NOT AVOIDED, CAUSE EQUIPMENT 
DAMAGE.  
 
NOTE  
 
ADDITIONAL IMPORTANT INFORMATION 
 
 
© 2013 © BBA Pumps BV Apeldoorn, The Netherlands 
No part of this publication may be reproduced in any form whatsoever without the prior written 
permission of BBA Pumps BV. 
 

Disclaimer 
Despite the care that has been put into the compilation of the text and illustrations, neither the author 
nor the publisher can be held liable for any consequential damages resulting from possible errors in 
this publication. The original manual was written in English. Versions in other languages are translations of the 
original instructions. A translation may contain information that differs from the original due to interpretation of the 
content and meaning of the original text. 
In the case of such discrepancies, the original English-language instructions will be considered the 
sole authentic source for the purpose of determining the content and meaning of the text. 
This manual reflects the state of the art in technology at the time of publication. 
BBA Pumps BV reserves the right to make changes to technical and design specifications at any 
time without prior notice. 
 
This document must be completely read and understood prior to installing, testing, or operating the equipment 
described within. Further, this document must be retained for current and future users of this equipment. Failure 
to strictly follow the warnings and dangers presented within this document could result in damage to equipment, 
damage to property, bodily injury or death.  
 
 
General safety instructions 
These products are not designed or approved for use as critical components of any safety device or system that 
is intended to prevent bodily injury, protect life, or prevent property damage. The specifying Original Equipment 
Manufacturer (OEM) and/or Installer of any BBA dashboard is responsible for all safety labeling and operator 
education regarding the safe operation of this panel and the operation of the specific machine that this panel is 
installed upon—including conformance to exhaust emissions regulations. Only trained and qualified persons may 
perform installation, testing, service, or repair work on the BBA Pumps products.  
BBA Pumps products are not designed for, or intended for use on applications requiring explosive proof 
components. Further, BBA Pumps products are not designed for, or intended for application within hazardous or 
explosive environments. The installer of this BBA Pumps product is solely responsible for ensuring that CE 
standards are met with respect to the BBA Pumps dashboard applicability, machine guarding, general safety 
guidelines, labeling, and warnings.  
 
For questions contact: 

Head office BBA Pumps BV +31 (0)314 36 84 36 

E-mail: info@bbapumps.com  

Website: www.bbapumps.com  

 



 

 

AUXILIAR

This pane
Auxiliary 
panel key
Please no
Emergen
provide a
functiona
 

“Run” pos

NOTE: G
 
This pane
REGENE
for emiss
of the ma
 
 
CAUTION
 

This pane
stopping 
via the en
system m
responsib
could occ

 

 

 

 

 

   

 

RY Engine St

el or harness m
Engine Stop F
y/ lever switch
ote that the Au
cy Stop, or be

a separate Em
lity.  

A
Th
re
- T
- I
vi
- A
op
- D
(K

sition.  
 
O
1
o

2
A
 
 
 

GENERAL EM

el may include
ERATION, INT
ions related in

achine/ engine

N: EXHAUST 

el is equipped 
of the engine/

ngine ECU, ce
maintenance, w
ble for any adv
cur as a result 

 

top DISCLAIM

may include a
Feature is to p
 should alway
uxiliary Engine
e purposed as 
ergency Stop 

UTO- Start D
his panel/mac

esult in the aut
The engine m
It is SOLELY t
sible warnings
ALWAYS use 
perations.  
DO NOT conf

Key in auto-sta

OPTIONAL EM
. Pull the AUX

operation.  

2. Push the AU
AUXILLIARY E

ISSIONS DIS

e provision(s) f
TERLOCK, and
nputs and com
e on which this

EMISSIONS 

with operator
/ machine. The
ertain required
while the engin
verse effects o
of starting or 

  

 

MER  

n optional Aux
provide for eng
ys be used as 
e Stop feature
an Emergenc
switch to mee

ISCLAIMER 
chine may be e
tomatic startin
ay start withou
the responsibi
s, and audible
lockout/ tag o

igure operator
art position). T

MERGENCY S
X Engine STO

UX Engine STO
Engine Stop. 

CLAIMER  

for operator in
d others spec

mpliance with e
s panel is conn

COMPLIANC

r programmab
e engine/ mac

d emissions op
ne is running. 
or damage to t
stopping the e

3 

xiliary Engine 
gine shutdown
the primary e

e is NOT inten
cy Stop for saf
et safety mand

equipped with
ng and stoppin
ut warning or 
ility of the own

e warnings to n
out procedures

r programmab
The panel shou

STOP:  
OP button “OU

OP button “IN

nput such as F
ific to US and 
emissions reg
nected.  

CE/ AUTO-STA

ble parameters
chine, as a fun
perations such
The owner/ o
the engine, en
engine/ machi

 

  

Stop feature. 
n in the event 
ngine shutdow
ded to functio
fety purposes
dates or emer

 an automatic
ng of the engin
notice.  

ner/ installer/ o
notify the oper
s prior to perfo

ble features wh
uld be configu

T” (away from

N” (toward the 

FORCE REGE
International 
ulations is sol

ART DISCLAI

s that could re
nction of the e
h as regenerat
perator of the 
ngine emission
ine during any

  

The sole desi
of a key-switc
wn method.  
n as the mach
. The machine
gency machin

engine start-u
ne/ machine at

operator to pro
rator of an imp
orming ANY se

hile the panel 
ured ONLY wh

m the panel fac

panel face) to

ENERATION, 
emissions reg
ely that of the

IMER  

sult in the auto
missions syste
tion of the DPF
engine/ mach

ns system, or 
y ECU initiated

ign intent of th
ch malfunction

hine/ equipme
e manufacture
ne shutdown 

up system tha
t any time. As

ovide warning
pending start-u
ervice or conf

is in “AUTO” 
hen the key is 

ce) to allow en

o initiate an 

INHIBIT 
gulations. Res
e owner and/or

omatic starting
em can/ could
F, or other em
hine is solely 
other damage

d emissions ev

he 
. The 

ent 
er must 

at could 
s such:  

 labels, 
up.  
figuration 

mode 
in the 

ngine 

ponsibility 
r operator 

g and 
d initiate, 
missions 

e that 
vent.    



 
  

4 
 

Automatic Operation  

The BBA dashboard features advanced Automatic Start/Stop control which can meet almost any requirement. 
Two float inputs or a pressure transmitter support a number of control scenarios.  
 
Single switch mode allows reliable operation with a single float switch. Dual float switch operation allows greater 
hysteresis when needed.  
 
The transducer input supports simple start/stop operation by level or pressure and maintenance modes with 
speed modification.  
 
- Programmable high and low set points control start/stop operation.  
- Level maintenance modes monitor the operating point and adjust the engine speed to  
  match the targeted set point with configurable aggressiveness.  
- Dual switch inputs can be combined with the transducer input for redundant safety to  
  protect against transducer sensor clog or failure.  
 
Throttle Control  
 
The standard Ramp Throttle uses a momentary rocker switch to adjust the integral throttle control. All throttle 
commands are sent directly to the engine using CANbus throttle control.  
 
Note: Throttle control requires CANbus throttling to be enabled in the ECU.CANbus throttling is also known as 
Torque Speed Control or TSC1.  
 
Other throttle options include Digital Rotary Throttle, Two-State Throttle (Idle/Run) or Three-State Throttle 
(Idle/Intermediate/Run). The Digital Rotary can be installed with the Throttle Ramp Throttle or Three-State 
Throttle to adjust the Idle, Intermediate and Run speeds.  
 
Service Timers  
 
The LCD display provides sixteen (16) service timers to alert the operator of needed maintenance. The time 
interval for each timer can be adjusted in 10 hour increments. A popup message is displayed after the display self 
test if a timer has expired alerting the user that service is required. The message is displayed on each power up 
until the elapsed timer is disabled or reset.  
 
Messenger Telemetry Option  
 
The optional Messenger system provides a variety of features to protect and support the equipment investment. 
Remote monitoring can alert maintenance requirements, operational problems, improper operation and location 
with geo-fence alert. The Web-browser interface allows monitoring an entire fleet of equipment in a central 
location.  
 
Mechanically Governed Engines  
 
On mechanically governed engines, the LCD panel performs the ECU function by monitoring 
low oil pressure, high temperature and two additional engine faults. Three analog inputs 
broadcast the oil pressure, engine temperature and fuel level across the CANbus to the 
display and other J1939 devices. The engine speed can be controlled using a mechanical 
throttle.  
 

Warning! When replacement parts are required, BBA Pumps recommends using replacement 
parts supplied by BBA Pumps. Failure to heed this warning could lead to premature failure, 
product damage, personal injury or death. 
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Start/Stop Functions  
 
Empty  Uses the selected mode to reduce the level or pressure.  
Fill   Uses the selected mode to increase the level or pressure.  
Maintain Out  Uses the transducer to maintain the level or pressure at or below the target.  
Maintain In  Uses the transducer to maintain the level or pressure at or above the target. 

Mode Function Empty Fill Maintain Out Maintain In

 Sngl 
Switch 

Start SW1 Close SW1 Open   

Stop  SW1 Open SW1 Close   

Dual 
Switch 

Start SW1 and SW2 Close SW1 and SW2 Open   

Stop SW1 and SW2 Open SW1 and SW2 Close   

Transducer Start Above High Set Point Below Low Set Point Above High Set Point Below Low Set Point 

Stop Below Low Set Point Above High Set Point Below Low Set Point Above High Set Point 

Xducer &  
Sw 

Start Above High Set Point 
or 

SW1 and SW2 Close  

Below Low Set Point 
or 

SW1 and SW2 Open 

Above High Set Point 
or 

SW1 and SW2 Close 

Below Low Set Point 
or 

SW1 and SW2 Open 
 Stop Below Low Set Point 

or 
SW1 and SW2 Open 

Above High Set Point 
or 

SW1 and SW2 Close 

Above High Set Point 
or 

SW1 and SW2 Close 

Below Low Set Point 
or 

SW1 and SW2 Open 
 

Note: When the switch inputs are the source of the start event in Xducer & Sw mode, only the switches will stop 
the engine. 

Maintain Functions 

The Maintain In and Maintain Out functions adjust the engine speed to keep the transducer level at the Target 
Set Point. The Servo Gain adjusts how aggressively the throttle is adjusted while the Servo Delay controls how 
often the throttle is adjusted. 
 
Note: Maintain functions are only available in the Transducer or Xducer & Sw modes. 
The direction of the throttle adjustment is dependent on the selected mode as shown in the table. 
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Typical J1939 Wiring Topology  
Most electronically governed engine installations include a harness with built in J1939 backbone. Use twisted 
shielded pair with a drain wire for CANbus wiring terminated with 120Ω resistors at each end. The maximum 
length for the bus is 131 feet (40 m) and stubs should not exceed 39 inches (1m) in length. 

 

Harness  
Sealed Connectors  
The provided Deutsch sealed weather-proof plug includes a locking ring device which must be turned counter 
clockwise to separate the connectors. To positively seat the connectors the locking ring is turned clockwise. 

Warning  
BBA Pumps does not recommend using dielectric grease or sealant with sealed connectors. These chemicals 
may cause seal damage and allow water entry. Use BBA Pumps provided cavity plugs to seal the connector if 
wires are removed. 
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Unsealed Connectors  
For unsealed connectors exposed to the elements, BBA Pumps recommends using dielectric grease to protect 
contacts. 

Warning  
BBA Pumps does not recommend using sealant with unsealed connectors. Sealant traps moisture in the 
connector and encourages corrosion. 

Harness Routing  
The minimum routing radius of the wiring harnesses should be at least two times the diameter of the wiring 
harness. Bends should be avoided within 1 inch (25 mm) of any connector in order to avoid seal distortion 
allowing moisture to enter the connector. 

Engine Starter Excitation Connection  
BBA Dashboard LCD Panels are equipped with a heavy-duty, long-life key switch. However, when engine starter 
motors are energized, in-rush currents can be very high—especially in low battery voltage and low ambient 
temperature situations. Over time, high starter currents can potentially damage your key switch and panel circuits. 
High current failures are not warrantable failures!  
As such, the engine/starter wiring on all BBA dashboards must include a starter relay to minimize current through 
the key switch and/or auto-start circuit. 

 

 

 

 

 

 

 

 

 

 

General Starter Relay Specifications 
Minimum Starter Relay (Continuous) Rating 60A@12V 30A@24V 
Maximum Starter Relay Excitation Current Draw 5A@12V 3A@24V 

 

BBA Pumps provides suitable heavy duty relays and generic starter relay wiring kits in both 12v and 24V. 
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Battery Circuit Requirements 

Warning 
Improper wiring can cause electrical noise, unreliable operation and may damage the control system or other 
components. All power connections must be free from foreign materials, including paint, which may interfere with 
proper connection. A reliable dedicated power circuit must be provided for the control system.  
BBA Pumps recommends the power connection be made directly to the battery.  
Grounding through frame members is not recommended!  
All circuit paths must be capable of carrying any likely fault currents without damage. Do not reverse the battery 
polarity. Attempting to crank the engine when the polarity of the battery connections is reversed may damage the 
control system. 

Battery Positive Connection  
The electronic control system operates on either a 12 VDC or 24 VDC electrical systems. The unswitched battery 
positive connection to the control system is made at the weather proof connector. The control system provides 
switched positive battery protected by solid-state MOSFETs. These outputs include integral protection against 
overloads and short circuits.  
An integral 40 AMP slow blow fuse protects the unswitched battery positive circuit. Powering the control system 
through dedicated circuits reduces the possibility of system damage. 

Warning 
Disconnecting the battery while the engine is running may damage electrical components. When using a battery 
disconnect switch, BBA Pumps recommends using a 2 pole switch to disconnect both the battery and alternator 
output. 

Note 
A maximum of three ring terminals should be connected to a power stud in order to ensure integrity of the 
connection. The use of more than three terminals can cause the connection to become loose. 
 
 
Voltage Drop  
If control system voltage drops below 6 volts for more than one tenth of a second, the control system may reset 
causing the self test to reactivate. Resetting the control system is equivalent to quickly turning the key switch to 
off and back to run without starting the engine. Voltage drops can be caused by a discharged battery, transients 
from external equipment, improper wire sizes, faulty wiring or nearby lightning strikes. 
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Suppression of Voltage Transients (Spikes) 
 

Warning 
The installation of voltage transient suppression at the transient source is required.  
BBA Pumps follows SAE recommended electrical environment practices. 
 
Inductive devices such as relays, solenoids and motors generate voltage transients and noise in electrical circuits. 
Unsuppressed voltage transients can exceed SAE specifications and damage electronic controls.  
Relays and solenoids with built-in voltage transient suppression diodes are recommended whenever possible. 
Refer to the illustration for proper installation of diodes when built-in voltage transient suppression is not available.  
Locate inductive devices as far as possible from the components of the electronic control system. When using 
electric motors it may also be necessary to add isolation relays to eliminate voltage transients, noise and prevent 
back feed.  
Welding on Equipment with Electronic Controls  
Proper welding procedures are required to avoid damage to electronic controls, sensors and associated 
components. The component should be removed for welding if possible.  
The following procedure must be followed if the component must be welded while installed on equipment with 
electronic controls. This procedure will minimize the risk of component damage. 
 

Warning  
Do not ground the welder to electrical components such as the control ground or sensors! Improper grounding 
can cause damage to electrical components! Clamp the ground cable from the welder to the component being 
welded. Place the clamp as close as possible to the weld to reduce the possibility of damage. 
 
 
1. Stop the engine. Turn the key switch to the OFF position.  

2. Disconnect the negative battery cable from the battery.  

3. Open any installed battery disconnect switch.  

4. Unplug the control system if possible.  

5. Connect the welding ground cable as close as possible to the area to be welded.  

6. Protect the wiring harness from welding debris and spatter.  

7. Use standard welding methods to weld the materials.  
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Control System Troubleshooting 
 

Control system does not perform self test 
 

Possible Cause Possible Remedy
Tripped overcurrent protection Correct fault, replace or reset overcurrent protection 
Faulty connection to battery Correct battery connections (see Battery Circuit Requirements) 

Faulty control system Repair or replace control system 
 

Control system performs normal self test, engine cranks, runs and shuts down 
Possible Cause Possible Remedy

Engine Stop LED illuminated Correct ECU stop condition, use ECU diagnostics 
 
 

Display does not display data 
Possible Cause Possible Remedy

Display lost power Turn on key, verify display plugged into harness 
Engine Source address incorrect Change Engine Address in Configuration  
Display Address incorrect Change Display Address to 40 (default) 
Display configuration problem Reset display using Restore Defaults 
CANbus failure Check CANbus (see Testing CANbus) 
ECU not sending data Repair or replace ECU 

 
Inaccurate RPM in Mechanical Mode 

Possible Cause Possible Remedy
Panel not calibrated Run Calibrate RPM to correct error 
Tachometer ratio changed Recalibrate RPM 

 
Testing a Warning or Shutdown 

Shutdown simulation with ECU controlled engines requires using the ECU diagnostic tool. Refer to the diagnostic 
tool documentation to simulate a warning or shutdown.  

Testing CANbus 
Most information provided to the LCD display is sent by the ECU via the CANbus. CANbus is an international data 
bus used to support SAE J1939. If this connection is broken or improperly terminated, the display cannot show 
ECU parameters such as engine hours, oil pressure and diagnostic codes. This test procedure helps identify the 
problem location.  
1. Disconnect the battery.  
 

Warning 
This test should be completed with the battery disconnected!  
Failure to disconnect the battery may cause ECU, panel or test equipment damage! 
 
 
2. Identify the engine diagnostic plug. Connect an ohmmeter across the CANbus pins of the diagnostic plug.  

3. A reading of 60Ω indicates both ends of the bus are terminated and the bus is intact.  

4. A reading of 120Ω indicates only one end of the bus is terminated. Identify the CANbus terminator on the 
engine harness and remove it.  
a. An ohmmeter reading of 120Ω indicates the bus to the terminator in the panel is complete and the problem is 
between the panel and the engine terminator.  

b. An open circuit ohmmeter reading indicates the bus to the engine terminator is complete and the problem is 
between the panel and the diagnostic plug.  
5. Reinstall the terminator resistor and reconnect the battery.  
a. If the ECU diagnostic tool is available, use it to verify the ECU is transmitting CANbus data. Refer to ECU 
documentation to identify and correct the error.  

b. If another panel is available for testing, replace the panel to determine if the error is in the panel.  
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Diagnostic Trouble Codes (DTC) 
CANbus Diagnostic Trouble Codes are a pair of numbers; the Suspect Parameter Number (SPN) and Failure Mode Identifier (FMI). The SPN 
indicates the faulting subsystem and the FMI identifies the type of failure. 
 
Typical SPNs 
Standard SPN codes are defined by SAE J1939-71. Not all standard codes are provided by ECUs. Manufacturers may add additional SPN codes 
beyond the codes identified in J1939-71. Refer to ECU documentation for supported SPNs. 
  SPN           Description 
  51 Throttle Position 
  91 Accelerator Pedal Position 
  94 Fuel Delivery Pressure 
  98 Engine Oil Level 
  100 Engine Oil Pressure 
  110 Engine Coolant Temperature 
  111 Coolant Level 
 
 
FMI  
FMI codes are defined by SAE J1939-71. Refer to ECU documentation for correct interpretation of FMI codes for 
a specific SPN. 
 
FMI    Description 
0 Data valid but above normal operational range 
1 Data valid but below normal operational range 
2 Data erratic, intermittent or incorrect 
3 Voltage above normal or shorted high 
4 Voltage below normal or shorted low 
5 Current below normal or open circuit 
6 Current above normal or grounded circuit 
7 Mechanical system not responding properly 
8 Abnormal frequency, pulse width or period 
9 Abnormal update rate 
10 Abnormal rate of change 
11 Failure mode not identifiable 
12 Bad intelligent device or component 
13 Out of calibration 
14 Special instructions 
15 Data valid but above normal operational range (least severe) 
16 Data valid but above normal operational range (moderately severe) 
17 Data valid but below normal operational range (least severe) 
18 Data valid but below normal operational range (moderately severe) 
19  Received network data in error 
20  
Thru Reserved for future assignment 
30  
31 Not available or condition exists 
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Glossary  

CAN  Controller Area Network (also referred to as CANbus); serial communications protocol for electronic 
engines use  

 
DTC  Diagnostic Trouble Code; the combination of SPN and FMI that identifies a specific error  
 
ECU  Engine Control Unit; electronic device responsible for controlling and monitoring engine operation 
 
ECM  Engine Control Module; an alternate name for the ECU  
 
FMI Failure Mode Identifier; defines the type of failure detected in the subsystem identified by the SPN  
 
GPS  Global Positioning System; a system of satellites and receiving devices used to compute positions on the 

earth, used in navigation  
 
J1939  SAE engine data protocol using CAN 2.0B  
 
LCD  Liquid Crystal Display; a display technology that uses electric current to align crystals in a special liquid. 

When current is applied the crystals change their orientation creating a darker area 
  
NMEA National Marine Electronics Association, serial communications protocol for marine use  
 
RS-232  Standard electrical interface for serial communications  
 
RS-485  Standard differential electrical interface for serial communications 
  
SAE  Society of Automotive Engineers; professional association of transportation industry engineers that sets 

most auto-industry standards for the testing, measuring, and designing of automobiles and their 
components  

 
Soft   Push buttons whose function changes according to use  
Buttons 
 
SPN     Suspect Parameter Number; a number used to identify a particular element, 
            component or Parameter associated with an ECU 
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