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IMPORTANT DEFINITIONS 

o A WARNING indicates a potentially hazardous situation which, if not avoided, could 
result in death or serious injury.  

o A CAUTION indicates a potentially hazardous situation which, if not avoided, could 
result in damage to equipment or property.  

o A NOTE provides other helpful information that does not fall under the warning or 
caution categories.  
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WARNING – FOLLOW INSTRUCTIONS 
Read this entire manual and all other publications pertaining to the work to be 
performed before installing, operating, or servicing this equipment. Practice all plant 
safety instructions and precautions. Failure to follow instructions can cause 
personnel injury and/or property damage.  

WARNING – DANGER OF DEATH OR PERSONNEL INJURY 

   WARNING – OUT - OF - DATE PUBLICATION 
This publication may have been revised or updated since this copy was produced. 
The latest version is available at: 
 

www.optiblendfuels.com 
 
*Note that we are in the process of updating the website. If you would like an 
electronic copy of the latest manual, please call Eden Innovations LLC at: (303)-468-
1705 

   WARNING – OVERSPEED PROTECTION 
The prime mover should be equipped with an over speed shutdown device to protect 
against runaway or damage to the prime mover with possible personnel injury, loss 
of life, or property damage.  
 
The over speed shutdown device must be totally independent of the prime mover 
control system. An over temperature or over pressure shutdown device may also be 
needed for safety, as appropriate.  

   WARNING – PROPER USE 
Any unauthorized modification to or use of this equipment outside its specified 
mechanical, electrical, or other operating limits may cause personnel injury and/or 
property damage, including damage to the equipment. Any such unauthorized 
modification: (i) constitute “misuse” and/or “negligence” within the meaning of the 
product warranty thereby excluding warranty coverage for any resulting damage, 
and (ii) invalidate product certifications or listings.  

CAUTION – POSSIBLE DAMAGE TO EQUIPMENT OR PROPERTY 

   CAUTION – ELECTROSTATIC DISCHARGE 
Electronic controls contain static-sensitive parts. Observe the following precautions 
to prevent damage to these parts.  

o Discharge body static before handling the control (with power to the control 
turned off, contact a grounded surface and maintain contact while handling 
the control) 

o Avoid all plastic, vinyl, and Styrofoam (except antistatic versions) around 
printed circuit boards. 

o Do not touch the components or conductors on a printed circuit board with 
your hands or with conductive devices. 

   CAUTION – BATTERY CHARGING 
To prevent damage to a control system that uses an alternator or battery-charging 
device, make sure the charging device is turned off before disconnecting the battery 
from the system.  
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Chapter 1. 

General Information 

About this Manual 
This manual will explain how to install and operate the OptiBlendTM dual fuel system for 
diesel engines. 

Safety Precautions 
All local codes should be followed when installing the OptiBlend system. All gas train 
components should be installed and/or inspected by a licensed plumbing contractor.  

The work area should have adequate ventilation to prevent gas accumulation caused by 
undetected leaks. Accumulation of natural gas can result in explosions that can damage or 
destroy structures and cause injury or death. 

An appropriately rated fire extinguisher must be kept readily accessible during all phases 
of installation. 
Adhere to all warnings found on the equipment. All warnings and labels should be easily 
legible. 
Do not install any component that appears to have been tampered with, subjected to high 
temperatures or damaged in any way. Installation of any damaged components may result 
in gas leaks, or improper operation of the OptiBlend system.  

 

 

 

 

System Specifications 
The following specifications should be reviewed before installation. If the operating 
environment is outside of these specifications please contact Eden Innovations LLC for 
assistance.  
System Specification: 
 Inlet Pressure gas filter: 3psi to 5psi 
 Flow Requirement:  9 SCFH/kW of max engine power 
 Outlet pressure zero pressure regulator: -0.1 to 1 inH20 
 Supply Power: 24Vdc to 32Vdc 
 Maximum current draw: 20A 

Nominal current draw: 6 A 
Environment: -15C to 60C (5F to 140F)  

-15C to -40C (cold weather package required) 
 
 

   CAUTION  
ALL OPTIBLEND SYSTEM COMPONENTS MUST BE USED WITHIN THE 
TEMPERATURE AND PRESSURE RANGES SPECIFIED IN THIS MANUAL OR AS 
OTHERWISE DIRECTED BY COMPONENT LABELING. OPERATION OF 
COMPONENTS OUTSIDE OF DESIGN TEMPERATURE AND PRESSURE LIMITS CAN 
RESULT IN FIRE, EXPLOSION, AND/OR HARM TO PERSONNEL.  
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PLC Controller:  

 Voltage Supply 9Vdc to 32Vdc 
 Current Requirements: approx. 100mA without external load, stand-by < 1.5mA, 
max. total current 11A 
Operating Temperature: -40 to 80C (-40F to 176F) 
Environmental Rating: IP67, IP69k 
CE conformity 
Application Software:  CoDeSys conforming to IEC 61131-3 

 
Human Machine Interface (Display): 
 Voltage Supply: 8Vdc to 36Vdc 
 Operating Temperature: -30C to 80C (-22F to 176F) 
 Environmental Rating: IP67, IP65 
 Vibration: 5g@57-2000Hz, 150 h per axis 
 Shock 30g, 11ms, 10 times per axis 
 E1 and CE conformity 
 
PM96 Power Transducer: 
 Operating Condition: -10C to 65C (14F to149F) 20% to 95% RH Non-Condensed 
 Power Supply: AC or DC +/-20%, 50/60Hz, 85-265V 
 Conformity: ISO-9001 

FCC CFR 47, Part 15 Subpart B/ CISPR 22 3rd Edition: 1997, Class A 
ANSI C63.4:2009 
Canadian ICES-003 issue 4 (2004) 
EN 61326-1:2006 
EN 61000-3-2:2006 & EN 61000-3-3:1995 + A1:2001 + A2:2005 

 EC 61000-4 Series 
DIN-IEC 668 

 
XCAN Power Transducer: 
 Operating Temperature: -45C to 125C 
 Current Consumption at 12.6V: 45mA 
 Humidity: 95% Non-condensing 
 Reverse Polarity Protection: Yes 
 Transient Voltage Suppression: Yes 
 Load Dump Protection: Yes 
 Enclosure: Deutsch DTM06 Series EEC Series, Sealed 
 Connectors: Deutsch DTM06 Series, 12pin, Keyed, Sealed 
 Dielectric Isolation: 3000VDC 1 minute, AC Neutral to DC ground 
            4000VDC AC Neutral to CAN Bus 
 AC Voltage Measure: 3-Phase, True RMS 0-600V, Wye or Delta Configurable 
 AC Voltage Input Impedance: >1mOhm 
 Voltage Accuracy: 0.2% of Full Scale +/- 1 Count 
 AC Current Measure: 3-Phase, True RMS 0-5Amps Current Transformer Loop 
 CT Burden Resistance: 50mOhm 



Manual 2017Q4                                                                                      OptiBlend System 

7 

 Current Ranging: 0A to 2.5A, 2.5A to 5A Auto ranging 
 Current Accuracy: 1% of Full Scale +/- 1 Count 

Full Scale CT Ratios: 50,75,100,200,250,300,400,500,600,800,1000,1200A 
(jumper selectable) 
Frequency Measure: 0-70Hz, Zero-cross detection 
Frequency Accuracy: 0.1Hz +/- 1 Count 
 

Current Transformer: 
 Operating Temperature: -30C to 105C 

Continuous Thermal Current Rating Factor: 1.33A @30C: 1.0  
CSA 245941 
UL E238872 

 
Vibration Transducer:  
 Operating Temperature: -25C to 80C (-13F to 176F) 

Conformity: UL -E251902 IFM Electronic GMBH, Friedrichstrasse 1, 45128 
Essen, Germany 
2004/108/EC 
2006/95/EC 
EN 61000-6-6:2005 + Corr.2005 
EN 50178:1997 
DIN EN ISO 13849-1:2008 

 
Electronic Throttle Valve: 
 Operating Temperature: -40C to 105C (-40F to 221F) 
 Power Supply: 9Vdc to 32Vdc 
 Conformity: ISO 14001 

Class 1, Division 2, Groups A, B, C, D per CSA #1380416   
EN 45014 
EN61000-6-4:2001: EMC Part6-4 
ENC61000-6-2:2001: EMC Part6-2 
98/37/EEC 
89/336/EEC 

 
Zero Pressure Regulator: Operating Temperature: -15C to 60C (5F to 140F) 
 Conformity: UNI EN 88-1, UNI EN88-2,2009/142/EC,94/9/EC 
 
Solenoid: Operating Temperature: -15C to 60C (5F to 140F) 

Conformity: EN 161 2009/141/EC, 94/9/EC, 2004/108/EC, 2006/95/CE, 94/9/EC, 
UNI EN 1127-1,  
UNI EN13463-1, CE 0051 

 
Filter: Operating Temperature: -20C to 70C (-4F to 158F) 

Conformity: CE 0051, CE 0497, EN 126, 2009/142/EC,97/23/EC 
 
Thermocouple: 
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 CAN J1939 Output 
 Sensor Accuracy: -40C to 900C +/-8C (-40F to 1652F +/- 46F) 
 Power Supply: 5VDC +/- 0.25VDC 
 Maximum Current: 18 mA  
 
Flow Sensor: 
 CAN J1939 Output 
 Temp: -40 to 125 Celsius (operating) 
 Pressure: 4.5 bar max 
 Power Supply: 5VDC +/- 0.1VDC 
 Current draw: 35mA nominal 80mA max 
 
Summary of Typical OptiBlend Gas Composition Limits and Specifications 
(for systems designed and commissioned for pipeline-quality natural gas) 
Water: 
 Below saturation limit at all gas supply conditions (non-condensing). 
 H2O [ppm max] = (10^ (-4374/ (460 +T [°F min]) + 13.825))/ (14.7+P [psig max]) 
Hydrogen Sulfide (H2S): 
 Below 10 ppm without restriction. 
 Above 10 ppm and below 500 ppm with loads above 25% with coolant and oil at 
            normal operating temperature. Positive crankcase ventilation is highly 
            recommended. 
 Higher than 500 ppm not recommended – consult with engine OEM. 
Inerts (CO2, N2, He, Ar) and Low Heating Value Gas (LHV): 
 No safety or engine durability limit, but dual-fuel control may not be able to reach 
            displacement targets with a lower heating value (LHV) less than 750 BTU/SCF 
            without system changes. 
Oxygen:  
 Less than 4% to stay safely outside the rich flammability limit. 
 Lower Heating Value (LHV) – 950 BTU/SCF typical. Below 1050 BTU/SCF with 
 no re-tune. 
Non-Methane Hydrocarbons: 
 After re-calculating the gas composition with any inert components and oxygen 
            discarded: 
 o Less than 15% total non-methane hydrocarbons 
 o Less than 10% ethane 
 o Less than 5% propane + heavier hydrocarbons 
Methane Number (MN):  
 Not very useful for unusual gas mixtures (syngas, biogas) 
 Above MN = 80 without restrictions. 
 Above MN = 70 for engines with compression ratios of 17 or lower. 
 Consult with Eden Innovations LLC for MN below 70, or unusual gas mixtures. 
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Chapter 2. 

System Functional Description 

Application   
The OptiBlend System has been designed for constant engine speed applications with 
isochronous governor control, or diesel engines with a narrow RPM operating range (+/- 
500 RPM). The dual fuel kit can be used for continuous duty prime power, stand-by, or 
pumping applications.  

The dual fuel kit is currently sized for applications as low as 150kW up to 2.5MW. 

Hydrocarbon gases such as propane and butane should not be used with the dual fuel 
kit. Pipeline gas with a high concentration of methane and low overall concentration of 
heavier hydrocarbon gasses are recommended. Lower quality gasses may produce 
reductions in engine efficiency, and performance.  

Theory of Operation 
Diesel fuel compression ignition engines retrofitted with the dual fuel kit use natural gas 
as the primary fuel. The advantages are both economic and environmental. Typically, 50% 
to 70% of diesel fuel normally used can be safely displaced with natural gas. This greatly 
reduces the NOx formation. It addition, due to the lower carbon content of natural gas, less 
CO2 is generated. A partial oxidation catalyst can also be added to the kit, which will 
nearly eliminate HC and CO emissions. 

The OptiBlend system is designed to allow for fuel switching during full or part load 
conditions, without interruption of engine speed or power. The natural gas is fumigated to 
the combustion chambers using the stock air intake system. When the diesel fuel is 
injected into the chamber, it acts as a pilot, igniting the air-gas mixture. The fuel control 
valve adjusts the natural gas to air ratio based on the kW load. 

The gas fuel controller is a Programmable Logic Controller. The PLC has two alarm 
levels. The first level will reduce the gas fumigated to the engine. The second level will 
disable gas flow by de-energizing the gas solenoid. All alarm levels are programmed 
according to the engine specifications and OptiBlend system calibration. The following 
parameters are used to determine if an alarm is set: 
 
Exhaust Gas Temperature – Up to 6 thermocouples 
Vibration Level – Used to detect governor instability and misfire 
Engine Load Level – Generator load, pump pressure, or engine power 
Engine Speed – RPM, or frequency 
Diesel fuel flow – used to detect high displacement (if available) 
Manifold pressure -optional input for manifold pressure balancing on dual bank engines 
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Figure 1 System Diagram 
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Components 

Gas Train 
The gas train consists of a manual gas ball valve, gas filter, gas lock off solenoid, and zero 
pressure regulator. The image of the gas train below includes the optional primary 
pressure regulator.   

 

 

 

 

 

 

Figure 2 Gas Train 

 
The gas filter protects the gas train and engine from particulate contaminants that may be 
present in the gas stream. The gas train is designed to accept 3psi to 5psi gas pressure 
supply. The gas lock off solenoid is a 24Vdc single stage solenoid, controlled by the PLC. 
The zero pressure regulator detects changes in engine vacuum through the mixer to 
maintain approximately atmospheric pressure.  

 

 

 

 

 

   CAUTION  
IF THE GAS SUPPLY IS GREATER THAN 5PSI, AN ADDITIONAL REGULATOR IS 
REQUIRED TO AVOID DAMAGE TO GAS TRAIN. 
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Fuel Control Valve 
 The fuel control valve has internal software with fault detection and position control. The 
fuel control valve position is controlled by the PLC and the position is mapped versus load 
during commissioning.  

 
 
 
 
 
 
 
 
 

 

 

 

Air Gas Mixer 
The air gas mixer has been designed by Eden Innovations LLC to provide the optimum air 
to gas ratio among many engine sizes. The mixer diameter and insert is determined by the 
engine air flow. The number of mixers is determined by the number of turbos.  
 

 
  

   WARNING  
ANY UNAUTHORIZED FUEL CONTROL VALVE NOT PURCHASED FROM EDEN 
INNOVATIONS LLC MAY CAUSE PERSONNEL INJURY AND/OR PROPERTY 
DAMAGE, INCLUDING DAMAGE TO THE EQUIPMENT. ANY SUCH UNAUTHORIZED 
FUEL CONTROL VALVE: (I) CONSTITUTE “MISUSE” AND/OR “NEGLIGENCE” 
WITHIN THE MEANING OF THE PRODUCT WARRANTY THEREBY EXCLUDING 
WARRANTY COVERAGE FOR ANY RESULTING DAMAGE, AND (II) INVALIDATE 
PRODUCT CERTIFICATIONS OR LISTINGS.  
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Power Transducer 
The XCAN power meter is a J1939 communicating power meter with no display. 
Generator parameters are received by the controller, and displayed on the HMI. The 
XCAN is available only when Eden Innovations LLC current transformers are installed. 

 

 

Current Transformers 
In applications where CT’s are not available on the 
generator, or are remotely mounted, Eden Innovations 
LLC can provide split core CTs. 
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Engine Vibration Transducer 
At lower loads, high levels of natural gas fumigation can cause 
misfire, generator instability, and engine vibration. The engine 
vibration transducer (E.V.T) provides a simple method to prevent 
these conditions. The E.V.T provides a 4mA to 20mA signal 
indicating the engine vibration in inches per second.  

 

 

 

 

Programmable Logic Controller  
The OptiBlend system is controlled by a CAN BUS controller. The controller has been 
specially designed for harsh environments and off-highway work. 

 

Thermocouple 
The thermocouple provides the PLC with the engine exhaust gas temperature. The 
thermocouple is a type K thermocouple mated with a CAN transceiver.  

 

Differential Pressure Sensor 
The differential pressure sensor monitors the outlet pressure of the gas train. The pressure 
should be between -1.0”H20 and +2.0”H20. Pressure outside of the range indicates a 
component failure, no gas, or clogged filter.  
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Control Panel and HMI 
The control panel comes with two LED’s, and two switches. The Emergency Shutdown 
Switch controls power flow to all OptiBlend instrumentation. The Dual Fuel Enable 
switch allows dual fuel operation. The LEDs indicate system operating status and the 
alarm state. The cabinet is rated NEMA 4X certified. The HMI is a ruggedly designed 
fully enclosed operator terminal.   
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Chapter 3.  

Installation 

Introduction 
This chapter describes how to install the dual fuel system. The installation procedure 
also covers power requirements and location considerations.  

 

 
 

 
 

Assemblies 
 
The OptiBlend system will be shipped to site with each assembly packaged together. The 
assemblies in the OptiBlend kit typically include the following: 
 

 WARNING  
FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT IN IMPROPER ENGINE 
OPERATION, ENGINE DAMAGE, FIRE OR LOSS OF LIFE. 
 
PERSONNEL WHO LACK APPROPIATE TRAINING SHOULD NOT ATTEMPT TO 
INSTALL THE GAS TRAIN.  

 WARNING  
NOMINAL GAS SUPPLY PRESSURE IS 4 PSIG +/- 1 PSIG. DO NOT EXCEED 5 PSIG 
SUPPLY PRESSURE TO THE GAS TRAIN. PRESSURES IN EXCESS OF 5 PSIG COULD 
DAMAGE COMPONENTS AND ARE NOT COVERED UNDER WARRANTY. 

 CAUTION  
THE GAS CONTROL VALVE IS NOT DESIGNED OR INTENDED AS A GAS SHUTOFF 
DEVICE. GAS FLOW ACROSS THE VALVE CAN OCCUR EVEN WITH THE GAS 
CONTROL VALVE IS IN THE “OFF” AND FULLY CLOSED POSITION 

WARNING  
USE OF UNAUTHORIZED OR MODIFIED GAS TRAIN COMPONENTS MAY LEAD TO 
IMPROPER OPERATION OF THE DUAL FUEL SYSTEM AND/OR PERONAL INJURY OR 
DEATH TO OPERATORS AND NEARBY PERSONNEL. 

 WARNING 
IT IS NECESSARY THAT NFPA 37 – “STANDARD FOR THE INSTALLATION AND USE 
OF STATIONARY COMBUSTION ENGINES AND GAS TURBINES” BE FOLLOWED 
DURING INSTALLATION AND OPERATION OF THE DUAL FUEL KIT.  

 WARNING 
IT IS NECESSARY THAT NFPA 54 – “NATIONAL FUEL GAS CODE” BE FOLLOWED 
DURING THE INSTALLATION AND OPERATION OF THE DUEL FUEL KIT.  
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Control Panel  
Cabinet Mounting Hardware 
Gas Train 
Gas Train Mounting Hardware 
Gas Train Installation Material 
Fuel Wye (dual bank only)  
L-Series Assembly (Gas control valve) 
Mixer Assembly 
Hose Kit (variable size)  
Vibration Transducer Kit 
Thermocouple Kit 
Power Transducer Kit 
Additional Installation Material 
Current Transformers (optional) 
 
Quantities will depend on engine configuration. (number of turbos, kW rating, cylinder 
banks, etc.) 
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Mixer Installation 
 

 
Concept: The mixers use the venturi effect to “pull” gas into the engine.  The gas pressure 
exiting the gas train is near atmospheric or slightly negative due to the pressure drop 
across the engine air filters.  This air filter pressure drop signal is used as the reference 
pressure by the zero pressure regulator via a small reference air hose.   
 
As air passes through the mixer, a lower pressure is created in the venturi throat.  Gas 
flows through holes around the venturi throat and mixes with engine intake air in the 
venturi outlet (diffuser) section.  The air pressure loss is also recovered in the diffuser 
section, resulting in a very low overall pressure drop across the entire mixer.  The annular 
space between the mixer venturi insert and the mixer housing is supplied with fuel gas by 
the zero pressure regulator, and the gas flow is restricted by the fuel control throttle.  The 
venturi throat size and the area of the holes in the venturi throat are carefully sized to limit 
the maximum gas/air ratio, even if the fuel control throttle is wide open.   
 
The venturi throat pressure drop increases as the air flow through the mixer increases.  As 
this venturi pressure drop increases, the zero pressure regulator allows more gas to pass 
through the gas train to maintain zero gas pressure differential between the mixer air inlet 
and the gas pressure at the fuel control valve inlet.  If there is little or no air flow through 
the mixer, no gas will be delivered to the engine intake, regardless of the fuel control 
valve throttle position. 

 WARNING  
FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT IN FIRE, EXPLOSION, OR 
IMPROPER ENGINE OPERATION, CAUSING PROPERTY DAMAGE, INJURY, OR LOSS 
OF LIFE. PERSONNEL WHO LACK APPROPRIATE TRAINING SHOULD NOT ATTEMPT 
TO INSTALL THE MIXER. 

 WARNING  
INSTALLATION OF THE MIXER MAY REQUIRE REMOVAL OF THE 
TURBO/COMPRESSOR SUPPLY CONDUIT. ENGINE SHOULD BE IN MANUAL STOP 
MODE WHILE THE COMPRESOR INLET IS EXPOSED. 

 CAUTION  
NO MODIFICATIONS MAY BE MADE TO THE MIXER. UNAUTHORIZED MODIFICATIONS 
TO THE MIXER MAY RESULT IN IMPROPER OPERATION OF THE ENGINE AND/OR 
DAMAGE TO THE CONVERTED ENGINE. 

 CAUTION  
BEFORE INSTALLATION OF THE MIXER, AN OPERATIONAL CHECK OF THE AIR 
INTAKE MANIFOLD SYSTEM OF THE ENGINE, INCLUDING CHARGE-AIR COOLING 
SYSTEM, SHOULD BE COMPLETED TO VERIFY THAT NO LEAKS EXIST. 
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Once the intake air diameter, outlet, and turbo inlet diameter are known, the necessary 
hose kit can be identified. If the diameters are not known a hose kit will be provided with 
a range of inserts and hoses which can be used for most applications.  

The mixer is unidirectional and will not function if improperly installed. Install the mixer 
with the larger diameter towards the engine air filter and smaller diameter facing the 
turbocharger inlet. 

It is generally required that engines with two or more intake systems have one mixer per 
intake. If unsure of the number of mixers required for a particular application, please 
contact Eden Innovations LLC.  

The mixer may be installed at any angle as required by the geometry of the original air 
intake system.  

 

Figure 3 Vertical installation with two mixers 

 

 

Before installation of the mixer, determine the approximate location where the gas train 
and gas control valve will be installed to determine any possible routing conflicts of the 
flexible gas delivery hose. Relocation of the air filter housing(s) may be required to 
provide room for the mixer. Before disassembly of the intake conduit, appropriate 
measurements should be taken to determine the final location of the mixer and/or air filter 
housing.  

Install the mixer using the appropriately rated hump hoses and t-bolt clamps; rotate the 
mixer so that the gas control valve mounting location(s) are facing the general direction of 
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where the gas train will be installed. Tighten the hump hose clamps. Verify that the hump 
hoses have formed an airtight seal around the mixer. Leaks will result in unfiltered air 
entering the engine, possibly leading to premature engine wear or failure.  

Gas delivery hoses must be protected from chafing against the engine surfaces or brackets 
and must be protected from direct heat sources such as exhaust manifold, using 
appropriate shielding or protective heat wrap.  

Gas Train Assembly and Installation 
 
Concept: The gas train supplies the engine with natural gas. It consists of a manual ball 
valve, gas filter, 24VDC normally closed solenoid, and zero pressure regulator. The fuel 
filter should be inspected every 6 months to one year depending on engine use and gas 
quality. The solenoid is controlled by the PLC, and is closed during loss of power or a 
“Shutdown” alarm. The zero pressure regulator is connected to the mixers via the 
reference air hose. The reference air hose allows the zero pressure regulator to maintain 
atmospheric or slightly negative gas pressure with increased or decreased engine intake 
airflow.  

 

The flanged gas train is shipped assembled with the OptiBlend kit.  The gas train inlet is at 
the ball valve and can vary in size depending on the application, but is most commonly 2” 
in diameter. Before mounting the gas train, it is advisable to connect the L-Series 
assembly to the gas train outlet.  

The gas train may be mounted on or off the engine/generator skid. Before choosing a 
location for the gas train, consideration should be given to routing and requirements of 
flexible fuel hoses (to the mixer(s)), vibration isolation, proximity to heat sources, and 
connection to gas supply piping. Gas trains should be mounted according to accepted 
industry standards, using appropriately rated bracketing materials and supports. If 
mounted above the engine (suspended from ceiling), gas train must be supported using 
“unistrut” type brackets. Gas trains must be supported at a minimum of two locations, 
preferable with even weight distribution between support points. After installation of the 
gas train is completed, the complete assembly must be leak tested using an industry 
standard leak detection fluid (“Snoop” or equivalent); all leaks must be fixed prior to 
operating engine in dual fuel mode.  

NOTE  
WHEN INSTALLING THE L-SERIES THROTTLE ON ENGINES WITH A FUEL WYE (2 
OR 4 TURBO ENGINES), MOUNT THE L-SERIES SUCH THAT THE THROTTLE AXIS IS 
HORIZONTAL. THIS WILL MAKE SURE THAT GAS CANNOT BIAS ONE ENGINE BANK 
MORE THAN THE OTHER.   
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Mixer / Fuel Hose and Reference Air Hose Installation 
After the mixer(s) and gas train(s) are installed, they are connected with flexible fuel hose 
and reference air hoses. These are part of the gas train installation material kit. The kit will 
include appropriate materials based on engine configuration. The installation material 
includes the flexible fuel hose, reference air hose, hose clamps, hump hose (for supporting 
fuel tee or moving air cleaners) and an assortment of nuts and bolts.  

If the engine to be retrofitted has more than one turbo, then fuel tee(s) will be included 
with the OptiBlend shipment. The fuel tee can be configured by the installer for specific 
packaging requirements.  

On single bank engines, the fuel hose is simply routed from the L-Series assembly outlet 
to the hose barb on the mixer. The fuel hose is the larger hose and will typically have a 2” 
inside diameter. On engines with 2 or more mixers, the fuel hose will need to be split with 
the fuel tee.   

 
 
 

NOTE  
EXCESSIVE VIBRATION OF GAS TRAIN MAY REQUIRE A MOUNTING SCHEME THAT 
INCLUDES DAMPENERS TO REDUCE VIBRATION.  IF GAS TRAIN IS MOUNTED IN 
EXCESSIVE VIBRATING LOCATION, WARRANTY OF PARTS MAY BE AFFECTED.  
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Figure 5 Fuel hose with Wye 

 
 
The reference air hose is connected to the brass hose barb on the mixer, and the brass hose 
barb on the zero pressure regulator. Again, in cases where more than one mixer is needed, 
the reference air hose can be split into a stream for each mixer. The reference air hose can 
usually be routed by tie strapping it to the fuel hose. The hose can be connected to the 
brass hose barbs using worm drive clamps.   
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Figure 6 Typical Air Hose Tee 

  

NOTE  
IT IS IMPORTANT THAT ALL FUEL AND AIR HOSE LENGTHS ARE SYMMETRICAL 
AND EQUAL.   
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Control Panel Installation 

 
The HMI display, BUS connections, and USB port are enclosed in a stainless steel 10” x 
8” x 4.5” enclosure. Other enclosures are available depending on the site and 
requirements. The steel enclosure meets NEMA type 4, 12 and 13 certifications. The 
control panel can be installed directly on the engine/generator skid, standalone, or 
suspended from the ceiling using “unistrut” type support structure. The cabinet has 4 fixed 
mounting tabs. Location of the panel should allow for easy access to the emergency stop 
switch, and dual fuel enable switch. Consideration should also be given to the various 
distances to each engine/gas train sensor and routing requirements of the sensor wiring 
harnesses. The control panel should not be mounted in close proximity to hot engine 
surfaces such as exhaust manifolds or mufflers. If the control panel is mounted on the 
engine/generator skid, suitable vibration isolators should be used to protect the control 
panel from excessive vibration.  

The control panel requires a 24VDC power supply rated at 20 amps. The panel has two 
display LEDs. A solid green LED indicates the system is running and flashes green when 
an alarm is active. The red LED indicates that the system is shut down due to a shutdown 
alarm.  

Wire Harness Installation 
The OptiBlend system comes with a single wire harness to connect the electrical devices. 
The wire harness includes: connections for the L-Series valve, solenoid, 2nd gas train 
harness connection, control panel power, control panel signal, 5V thermocouple power, 
CAN communication, power transducer, and vibration transducer.  
 
The PLC controller is typically mounted on the controller plate. The harness and 
connections are routed along the gas train and gas plumbing, being secured as it is routed 
to the transducer connections. Connections to the control panel should be securely routed 
and out of the way of any moving parts or hot surfaces.  
 
 

 WARNING  
INSTALLATION AND WIRING OF THE OPTIBLEND CONTROL PANEL MAY REQUIRE 
CONNECTION TO ENGINE/GENERATOR CONTROLS HOUSING, CARE SHOULD BE 
TAKEN TO AVOID PHYSICAL CONTACT WITH POTENTIALLY DEADLY HIGH VOLTAGE 
SOURCES LOCATED WITHING ENGINE/GENERATOR CONTROL HOUSINGS 
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Figure 7 Typical Wire Harness 

Sensor Installation 

Exhaust Gas Temperature Sensor 
Concept: The exhaust temperature signal is monitored by the PLC to make sure that the 
engine does not exceed predetermined set points while running on gas. The PLC can flag 
two alarms for temperature. The first alarm or “high” alarm will reduce the amount of gas 
by closing the L-Series throttle until the condition is removed. The second alarm or “high 
high” alarm will shut off the gas by closing the throttle, and closing the solenoid. The dual 
fuel enable switch must be manually cycled to clear the “high high” fault.  
 
The exhaust gas temperature sensor is a type K thermocouple. The thermocouple is 
installed in the engine exhaust system. The thermocouple should be mounted in a position 
where it is exposed to exhaust gasses from all cylinders of a particular bank. Typical 
mounting locations include exhaust manifold, turbocharger exhaust outlet or exhaust 
collector pipe. If a particular bank has more than one turbo, thermocouples should be used 
for each turbo. In all cases, the thermocouple should be installed as close to the turbo(s) as 
possible and should not be installed downstream of the exhaust silencer.  

 

The ambient temperature monitor thermocouple lead will be marked. Remove a plug on 
one side of the solenoid on the upstream side. Using the included NPT fitting, insert the 
thermocouple into the solenoid and tighten. 
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The thermocouple kit includes the thermocouple and wiring as a complete assembly. Also 
included is a ¼” NPT fitting. It is required that the proper size hole be drilled and tapped 
to accommodate the ¼” NPT fitting. Alternatively, if a drain hole exists at the turbo outlet, 
the appropriate adapters can be used to mount the thermocouple.  

 

 

 

 

 

Figure 8 Reference Thermocouple 

NOTE 
THE THERMOCOUPLE SHOULD HAVE A MAXIMUM INSERTION OF 2” INTO THE EXHAUST 
STREAM 
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Figure 9 Typical Thermocouple Installed 
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 PM96 Power Transducer  

 

Concept: The power transducer supplies the PLC with signals for the generator electrical 
load, and frequency. The load is used for three different features. During low loads 
(configurable) no gas is fumigated into the engine. During low loads, the engine 
temperature can be too low, and due to limited amount of diesel fuel the natural gas will 
not ignite. At high loads (configurable) the PLC will reduce the natural gas so the diesel 
governor has full authority. At the shutdown load (configurable) the PLC will shut off the 
gas completely, and requires a manual cycle of the dual fuel enable switch to restart the 
dual fuel mode.  

Inductive devices connected to the system (such as operating current coils, under voltage 
tripping units, or auxiliary/power contacts) must be connected to a suitable interference 
suppressor.  

The measuring inputs of the power transducer depend on the wiring configuration of your 
generator. The various distribution systems (w-systems) must be taken into account when 
configuring the monitoring devices.  

The power transducer is connected to the existing generator controls, and housed in the 
generator control panel. If there is an existing kW meter, it can easily be replaced with the 
power transducer.  
 
To wire the power transducer you will need access to the current transformer and voltage 
circuits. Typically, these are readily available in the generator control cabinet. The voltage 
circuits are wired in parallel with the existing voltage circuits. The current circuits must be 
in series with the power transducer. If the circuits are shared with an existing meter, then 
the existing meter and power sensor will be in series.  
 

 CAUTION  
A CIRCUIT BREAKER MUST BE LOCATED NEAR THE UNIT AND IN A POSITION 
EASILY ACCESSIBLE TO THE OPERATOR. THIS MUST ALSO BEAR A SIGN 
IDENTIFYING IT AS AN ISOLATING SWITCH FOR THE UNIT.  



Manual 2017Q4                                                                                      OptiBlend System 

29 

 

Figure 10 Typical Power Transducer Wiring Diagram 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

PLC 

Power Supply Bus Bars 

CT’s 



Manual 2017Q4                                                                                      OptiBlend System 

30 

XCAN Power Transducer  

 

Concept: The XCAN power transducer supplies the PLC with L-N and L-L voltage, 
current phases, power factor, load and frequency. The load is used for three different 
features. During low loads (configurable) no gas is fumigated into the engine. During low 
loads, the engine temperature can be too low, and due to limited amount of diesel fuel the 
natural gas will not ignite. At high loads (configurable) the PLC will reduce the natural 
gas so the diesel governor has full authority. At the shutdown load (configurable) the PLC 
will shut off the gas completely, and requires a manual cycle of the dual fuel enable switch 
to restart the dual fuel mode.  

Inductive devices connected to the system (such as operating current coils, under voltage 
tripping units, or auxiliary/power contacts) must be connected to a suitable interference 
suppressor.  

The measuring inputs of the power transducer depend on the wiring configuration of your 
generator. The various distribution systems (w-systems) must be taken into account when 
configuring the monitoring devices.  

The XCAN power meter requires that independent CT’s be supplied either by the installer 
or Eden Innovations LLC. See the XCAN specifications for CT ratio options.  
 
The XCAN and Eden Innovations LLC Supplied CT’s come with a complete plug and 
play harness. Ring terminals are connected to the harness for connection to the voltage bus 
bars. See Appendix A for logic schematics.  
 
 
  

 CAUTION  
A CIRCUIT BREAKER MUST BE LOCATED NEAR THE UNIT AND IN A POSITION 
EASILY ACCESSIBLE TO THE OPERATOR. THIS MUST ALSO BEAR A SIGN 
IDENTIFYING IT AS AN ISOLATING SWITCH FOR THE UNIT.  
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Current Transformers 

 

Concept: The Eden Innovations LLC supplied current transformers are split core for easy 
installation. The CTs are shipped with a shorting wire. The shorting wire must be removed 
to connect with the Eden Innovations LLC supplied power meter harness. The shorting 
wire protects the CTs incase they are installed with the leads open. If the leads are open 
the CT will produce an extremely high voltage if the generator is running, and can lead to 
arcing and component damage.  
 
The transformer is designed to have the capability to be assembled around the existing bus 
bars or conductors. To install, simply remove the cover labeled “This End Removable”. 
Remove the two bolts holding the core in place then remove the bottom section of the 
core. To install, just reverse the steps.  
 
Proper safety precautions must be followed during the installation by a trained electrician. 
Never install while the bus is energized. Before energizing the current transformer, the 
secondary must have a burden or be short circuited.   
 

  

 CAUTION  
A CIRCUIT BREAKER MUST BE LOCATED NEAR THE UNIT AND IN A POSITION 
EASILY ACCESSIBLE TO THE OPERATOR. THIS MUST ALSO BEAR A SIGN 
IDENTIFYING IT AS AN ISOLATING SWITCH FOR THE UNIT.  
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Electronic Vibration Transducer 
Concept:  The vibration transducer sends the current engine vibration level to the PLC 
unit. The PLC is programmed with a vibration versus load curve. While running on dual 
fuel the engine vibration is typically less than that while running on diesel. However, in 
cases where there is too much gas, or the engine is running poorly (clogged air filters, 
clogged fuel filters) the vibration will increase. At high vibration levels, the PLC will 
reduce the amount of gas until it is within normal limits. Vibration above the Shutdown 
limit will shut off the gas and requires manual cycling of the dual fuel enable switch.  
 
The sensitive vibration “measuring” axis is parallel to the base of the unit. Always mount 
the units so that the desired vibration of the engine being monitored will occur along this 
axis.  

In addition, the surface to which the base of the unit is attached must be flat. You may 
need to grind or machine a flat surface or use a bracket according the guidelines illustrated 
in the Electronic Vibration Transducer manual.  

 

 

Figure 11 Typical Vibration Transducer Installation 

 
Choose or fabricate a solid (rigid) surface (on the engine) for mounting the vibration 
switch. This will ensure transfer of the vibration to the vibration transducer. 

The transducer hardware connection is an M8 straight thread. A hole can be either drilled 
& tapped, or a hole with nut, washer, and lock washer can be used. Tighten transducer to 
15Nm.   
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Chapter 4 

Display Operation and Features and System Configuration 

Introduction 
The display is the primary tool for verifying normal operation, troubleshooting, and 
commissioning the dual fuel system. The control panel houses the display, enable switch, 
two LED’s and an E-Stop switch.    

On Box: 

ENABLE SWITCH: When the switch is in the counter clockwise position (as shown) the 
system has power, but gas flow is OFF. The solenoid and throttle are both closed.  

 

 

Figure 12 Control Box 

 

GREEN ACTIVE LED:  ON indicates that the system has no alarms, and is operating 
normally. FLASHING indicates that there is an active high or low alarm and the throttle 
position is being reduced. If a high or low alarm is active for greater than 20 seconds after 
the throttle is closed, a persistent alarm is set, and the system is shutdown.  

RED ALAM LED: ON indicates that a shutdown alarm or persistent alarm is active. Both 
the solenoid and throttle are closed when the LED is ON. If the alarm conditions are no 
longer present (eg. high temp) and the enable switch is cycled from OFF to ON, the 
shutdown alarms will be cleared.  

On HMI (Human Machine Interface) Controller: 

HOME BUTTON: Returns to home page 

ESC BUTTON: Navigates back one page, or exits input field. 

FUNCTION BUTTON: Saves screen shot to USB stick 

ENCODER WHEEL: Used to navigate input fields, and adjust input field values.  
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Home Screen Information 
 

 

 
The home screen displays current sensor values, load as a percentage, throttle(s) position as 
a percentage, vibration in inches per second, RPM or Hz, current input voltage, and 
temperatures 1-6 in Celsius or Fahrenheit. The current date is also displayed.  
 
Pressing the menu button will open a password screen (with option to see data logging). 
The move logs to USB button will appear when there is a USB connected, pressing it will 
move all current log files from the display to the USB. 
Pressing the Alarms button will display any active alarms.  
Solenoid ON Text: when green indicates that the solenoid is open 
Enabled Text when green indicates that the system is enabled.  
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Alarm Information 
When active alarms are present, a yellow text box is displayed on the home screen.   

                                        
Press the Alarms button to see the active alarms.  
 
 
 
 

Shutdown Vibration Alarm is displayed.  
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Data Logging 
The display automatically logs data to the included USB stick inside the display cabinet. 
The 2gb stick will hold enough logs for over 15 years of data. When the stick is close to 
full, the screen will notify you, once this notification appears, the stick must be changed 
within 2 years or data may not be logged. 
 
The downloaded files are stored as *.txt files, with the date and time in the file name. The 
files can be opened using Microsoft Excel or other data analysis software, using the 
semicolon delimited method.  
 
 
 
 

Password 
When the menu button is pressed the user is prompted to enter the password. Use the 
encoder wheel to select User Password. Press the encoder wheel to edit the input field, and 
escape to exit edit mode. 0 is the default User Password.  
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Once the correct password is entered, the setting screen is displayed. 

   

 

 

Press the Change Password button to change the User Password.  
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Use the encoder wheel to enter the new password. 

 

 
The current password is now updated.  
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XCAN Screen 
Displays basic generator parameters 
 

 

 Trouble Shooting 
After pressing, please wait up to a minute for the HMI to load the PDF document which 
describes the alarms and recommended actions.   
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Settings 
The settings menu provides navigation to all input screens and fields.  
 
 

  
 
 
Select # of Throttles: The controller will operate and monitor two throttles. The 
controller will also control the output for a second solenoid.  
Select# of Thermocouples: This is the number of exhaust thermocouples the controller is 
to monitor, and excludes the ambient temperature thermocouple. 
Select # of ZPR: The controller will monitor the differential pressure sensor for each 
ZPR.  
J1939 Connected?: Indicates that the controller should be receiving and using gal/hr and 
RPM from the OEM CAN bus network. If this selected and not connected, an alarm will 
be triggered.  
Speed Display: Changes the units on the display between Hz or RPM.  
Temperature Units Display: Indicates is Fahrenheit or Celsius temperatures should be 
displayed. Temperature alarms are always input as Celsius.   
Speed Input: Select source for speed input, 4-20mA (PM96), XCAN, J1939, or proximity 
sensor. 
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Load, Throttle, and Vibe Settings 
Press the Load Throttle Vibe button from the settings menu.  
 
 

   
 
 
 
Here the engine load %, throttle position %, vibration alarms, diesel gal/ hr, % 
displacement and load alarms can be set using the encoder wheel. The Throttle Multiplier 
can be used to reduce the throttle curve or displacement curve. For example, changing the 
multiplier from 1.0 to 0.5 will reduce the throttle curve by 50%. If closed loop 
displacement is enabled, the target displacement will be reduced or increased. Analog 
Load High should be 120 by default. This changes the percent scale for a 4-20mA input 
and is changed only in special circumstances.  
Press the escape button to go back to the settings menu, or the home button to go back to 
the home page.  
  



Manual 2017Q4                                                                                      OptiBlend System 

42 

Speed and Temperature Settings 
From the settings menu press the Speed Temperature button.  
 

  
 
 
Here the engine speed in RPM or generator frequency can be set using the encoder wheel. 
The temperature alarms are also set using the encoder wheel.  The number of teeth input 
field is required when the proximity sensor is used as the speed input.   
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Manual Mode 
From the settings menu press the Manual Mode button.  
 
 

  
 

 
 
 
Here the solenoid can be manually actuated, the throttle position manually controlled, and 
alarm values, load values and throttle position values set.  Boost pressures are also shown 
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if they are available. The TPS Offset is used for bank balancing, and in general should be 
left at 1.0.  

Set Time 
Press the Set Time button from the settings menu, and use the encoder wheel in input the 
correct time.  
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Gas Flow Meters: 

 
 
Shows a direct readout of gas flow meters raw data. Contains the feature to zero meters 
(only to be used while the engine is not running with our system disabled). Mass flow rate 
is UNCORRECTED and should only be used for general troubleshooting (i.e. is the 
readout zero while the engine is off). 
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Save or Load Settings 
This allows the user to save the current configuration to the display. The configuration is 
always saved in the controller as well. This allows easy transfer of the configuration from 
the display to the controller if needed.  This screen also allows the upload of variables 
from the macro enabled commission spread sheet. Once the commission spreadsheet is 
completed, the macro will create a vars.csv file. Inserting a USB with the vars.csv file 
allows upload of the variables to several units.  
 

 
 
Press the Load vars.csv button to display the variables on the USB. This action also saves 
the csv file to the HMI. Pressing the save vars.csv will update the variable values on the 
HMI and controller.   
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Locked Features  
Locked features are only available on HD OptiBlend kits. Locked features include 
Catalyst Monitoring, Gas Meter Monitoring, Bank to Bank balancing, and Load Input 
Enable.  
 

 
 
To use the locked features a 4-digit key must be input. The key will be provided at the 
time of installation. The features cannot be accessed without the key.  
 
Catalyst Monitoring 
 

 
 
The catalyst monitoring option provides simple monitoring and alarm controls for systems 
installed with catalysts. Settings include pre and post catalyst temperature high and 
shutdown alarms, high temperature difference between pre and post cat, and high and 
shutdown alarms for catalyst pressure. The temperature module and pressure sensor will 
be provided by Eden Innovations LLC if this option is selected at time of purchase.  
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Gas Meter Settings 
 

 
 
The gas meter settings allow the control system to monitor and set alarms for a gas flow 
meter if installed. The gas flow meter must be provided by Eden Innovations LLC, and the 
option must be selected at time of purchase.  
 
 
Bank to Bank Balancing 
This feature allows adjustment of two throttles for equal exhaust temperature between 
engine banks with separate intake manifolds. This helps compensate for potential gas flow 
differences to banks, and turbo characteristics. Two throttles are necessary for this feature.  
 
Knock Enable: 
This feature allows the interaction with a knock detection kit. This option is sold 
separately. 
 
Adaptive Gas Composition Correction: 
This feature provides further throttle compensation for variable BTU content gas. This 
option is sold separately. 
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Load Input Enable 

 
 
This screen allows the choice of load input. The choices are; 4-20mA, XCAN, 
J1939MAP, and custom PGN. Updating the custom PGN settings requires cycling power 
after changes are made.   
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Chapter 5 

Commissioning 

 

 

 

 

Introduction 
Once the components are installed, commissioning can begin. The major work of 
commissioning is setting the alarm limits and calibrating the fuel control valve.  It is 
recommended that a load test of the engine be performed to verify that the engine 
performs according to specifications. This check should include all major engine systems 
(cooling, lubrication, fuel, charge-air cooling, air intake, safety, etc.) for proper operation 
and condition. All outstanding maintenance and/or performance items should be addressed 
prior to running the engine in dual fuel mode. 

Commissioning Overview: 

Zero Pressure Regulator Setting 
Power Meter Configuration 
Fuel Control Valve Calibration 
Alarm Set Points 
 
 

 

 

 

 

 

 WARNING  
FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT IN IMPROPER ENGINE 
OPERATION AND/OR ENGINE DAMAGE AND WILL VOID WARRANTY.  DUAL FUEL 
SYSTEM SET UP IS RESTRICTED TO QUALIFIED PERSONNEL ONLY.  

NOTE 
BEFORE PROCEDING, IT IS RECOMMENDED THAT THE ENTIRE COMMISSIONING SECTION IS 
READ! 

NOTE 
PRIOR TO COMMENCING COMMISSIONING, A THOROUGH CHECK OF ENGINE OPERATION 
RUNNING ON 100% DIESEL SHOULD BE PERFORMED 

 WARNING  
 AFTER INITIAL COMMISSIONING, COMMISSION SPREADSHEET AND CUSTOMER 
REPORT MUST BE RETURNED TO EDEN INNOVATIONS WITHIN 48 HOURS FOR 
SERVICE AND WARRANTY CONSIDERATION.  

NOTE 
THE USE OF FLOW METERS GREATLY AID IN THE COMMISSIONING PROCESS. IT IS 
RECOMMENDED THAT THE ENGINE IS FITTED WITH A SUPPLY AND RETURN FLOW METER 
DURING COMMISSIONING. EDEN INNOVATIONS CAN HELP YOU SELECT METERS, OR 
PROVIDE THEM AS A COMMISSIONING TOOL, OR TO BE LEFT ON THE ENGINE 
PERMANENTLY. IF THE ENGINE IS EQUIPPED WITH J1939, THEN DIESEL FLOW RATE CAN BE 
READ FROM THE DISPLAY. 
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Zero Pressure Regulator Setting 

The zero pressure regulator is set to provide slightly negative gas pressure at loads just 
above idle (10% to 15%) This makes sure that gas is always being “pulled” into the engine 
and not forced.  

Power Transducer Configuration 

The power transducer is configured with the appropriate generator settings.   

Fuel Control Valve Calibration 

A 5-point curve of load versus throttle position is generated and stored to the PLC. The 
fuel control valve is optimized to allow the best fuel to air ratio for each operating point. 
At loads in between the points on the curve the PLC interpolates the throttle position. 

Alarm Set Points 

The OptiBlend PLC has several alarm thresholds which need to be set during 
commissioning. It is helpful to record sensor values while commissioning so they can be 
easily compared to different engine loads with and without the addition of gas 

The commissioning is done through the interface screen on the control cabinet door.  

Step 1) Initial Power ON 
The first step is to turn on the OptiBlend System. 

Note: The controller starts before the HMI. During normal operation, the system will start 
within one second of power on.  

 

 

 

 

 

 

 

 

  

NOTE 
THIS IS A GOOD TIME TO CHECK YOUR SENSORS AND WIRING. NAVIGATE THROUGH THE 
MENUS AND FAMILIARIZE YOURSELF WITH THE HMI.  AFTER SELECTING THE NUMBER OF 
THERMOCOUPLES USED ON YOUR SYSTEM, YOU SHOULD SEE THE CURRENT 
TEMPERATURE FROM THE HOME PAGE. YOU CAN ALSO TAP THE VIBRATION TRANSDUCER 
TO MAKE SURE IT IS READING. IF THE ENGINE IS NOT RUNNING YOU WILL NOT READ A 
LOAD INPUT, AND THE FREQUENCY WILL BE DISPLAYED AS 45 OR 55 HZ DEPENDING ON 
YOUR REGION. THROUGH THE MANUAL MODE SCREEN, YOU CAN MAKE SURE THE 
SOLENOID IS WORKING AND THAT THE L-SERIES THROTTLE WILL OPEN AND CLOSE. 
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Step 2) Power Transducer Configuration  
There are several steps to set up the power transducer, and confirm that it is working 
properly.  

 
Name Function Instruction 

S Setting Enter Setting Mode 
D Confirmation Confirm Setting 
 Change number / Page 

up 
Change Number / 

Page up 

 Change position / Page 
down 

Change Position / 
Page down 

 
Confirm that the natural gas manual ball valve is closed then close the emergency shutoff 
switch.  
Press “S” to enter the function screens. Press “S” repeatedly to skip ahead.  
Press “D” to select the function. Use the arrow keys to adjust the value. Press “D” to 
confirm change and advance to next function.  
 Display Function Instruction 
01 3P4w Select system Press “          “ to select 3P3W-1P2W-1P-3W-

3P4W 
Press “D” to enter 

02 PT Set the PT ratio Press “        “to change position. Press “  “ to 
change the number.   
Press “D” to enter 

03 V-unit Set the voltage 
unit 

Press “        “ to select V or kV 
Press “D” to enter 

04 V-dot Set the voltage 
decimal point 

Press “        “ set the position 
Press “D” to enter 

05 CT Set the CT ratio Press “       “ to change position. Press “  “ to 
change the number.   
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Press “D” to enter 
06 A-dot Set the current 

decimal point 
Press “        “ set the position 
Press “D” to enter 

07 W-unit Set the Watt unit Press “        “ to select KW –MW, kvar-Mvar 
Press “D” to enter 

08 W-dot Set the Watt 
decimal point 

Press “        “ set the position 
Press “D” to enter 

09 OP-00 Advance setting 
(save) 

OP-99 save setting 

Once the function(s) are set, the password must be entered to save the settings.  
Press “S” to enter function option, and repeat until “09” is displayed, then press “D”.  
Screen will display OP-00, use the arrow keys to advance to 99 then press D.  
Use the arrow keys to enter the password, and then press D to save changes.  
The preset password is 0088.  
 
(OPTIONAL) To change the password: 
 
Press “S” to enter function option, and repeat until “09” is displayed, then press “D”.  
Screen will display OP-00; use the arrow keys to advance to 87 then press D.  
Use the arrow keys to enter the old password then press D.  
Use the arrow keys to enter in the new password then press D. 
Use the arrow keys to enter the new password again then press D.  
Press D to confirm setting.  
 
To set the analog outputs: 
 
Press “S” to enter function option, and repeat until “09” is displayed, then press “D”.  
Screen will display OP-00; use the arrow keys to advance to OP-60 then press D.  
OU-1 is displayed. Use the arrow keys to enter 06. Now use the right arrow to enter the 
third line of the display. Use the arrow keys to enter the maximum load. The maximum 
load is the maximum rated load of the generator multiplied by 1.2.  
 
Press D to display the next analog output OU-2. Use the arrows to select 09 then press D. 
Press the right arrow key to enter the third line of the display. Use the arrow keys to enter 
the frequency range. There are 4 options. Choose 50Hz +/-5 for India and 60Hz +/- 5 for 
US. 
 
Save Settings:  
 
Press “S. Use the arrows to key in OP-99 press D, and enter the password (0088), then 
press D again.  
 
Verification: 
 
Make sure to verify the power transducer readings with a calibrated external device to 
ensure proper installation. This completes the power transducer setup.  
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Step 3) Scaling 
Access the Speed and Temperature Settings from the Settings menu.  
 

 
 
 
If the OptiBlend kit is using the standard power meter, the Hz scaling will be: Scale High 
= 65 or 55, and Scale Low = 45 or 55. The scaling should match the analog output settings 
in the power transducer. If the OptiBlend kit is installed on an engine running some other 
mechanical device (i.e. pump) then enter the maximum RPM in the scale high input field, 
and 0 in the scale low input field. The RPM may also be received through the OEM J1939 
bus. If this is the case, the RPM scaling is not used.  
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Step 4) Configuration  
From the Settings menu, use the encoder wheel to select the appropriate number of 
throttles, zero pressure regulators, and number of thermocouples being used in the system. 
If the system is connected to the engine ECU via J1939, select whether you will be 
measuring engine RPM or generator hertz, and preferred temperature display units.  
 

 
 

  



Manual 2017Q4                                                                                      OptiBlend System 

56 

Step 5) Primary Pressure Regulator Setting (High Pressure Supply Gas 
Applications Only)  
The following supply charts shows the minimum gas supply pressure, and minimum gas 
pressure to the zero pressure regulator (Air/Gas Regulator) for a given kW load.  
 

 40x50 
Gas Train     

kW NG supply min, bar 
ZPR supply min, 
mbar 

1529 0.695 128.3 
1500 0.681 107.7 
1250 0.571 76.4 
1000 0.473 50.2 
750 0.388 30.0 
500 0.318 14.0 
250 0.267 4.0 

0 0.240 0.0 
 
Enter Manual Mode from the Setup Menu 

 

 

 

Turn “Manual Mode” on by pressing the button and close the solenoid. Use the encoder 
wheel to set TPS Cmd to 50%. Check that the Actual TPS reads 50%. If OK, set the 
Manual TPS to 0%.  

Start the engine with the gas valve turned CLOSED, and run at 10-15% load. 

Open the gas valve 
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Open the solenoid using the solenoid button.   

Adjust the Primary Regulator adjustment spring until the minimum ZPR supply pressure 
is set to 3-5psi.  

Close the solenoid 

Turn “Manual Mode” OFF by pressing the button.  

If Manual Mode is exited at any time, manual mode will be disabled. The solenoid and 
throttle valve will run according to the programmed schedule if the enable switch is ON.  

Shutoff the engine or continue to the next step.  

 

Step 5.1) Zero Pressure Regulator Setting 
The Zero Pressure Regulator (ZPR) spring has to be set before the Fuel Control Valve 
calibration can begin. The ZPR can be set by either using the pressure display from the 
manual mode screen, or by using a handheld pressure gauge. The ZPR springs comes set 
from the factory, and should only require a minor adjustment if any.  
 
Start the engine with the gas ball valve CLOSED! 
 
Setting the ZPR using the pressure display: 
 

 
 
Start the engine with the gas ball valve CLOSED! 
Turn Manual Mode ON, close the solenoid, and set the throttle position to 0%.  
 
Use the encoder wheel to set the TPS Cmd to 50%. Check that the Actual TPS reads 50%. 
If OK, set the TPS Cmd to 0%.  
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Turn the Solenoid ON by pressing the Solenoid OFF button.  

With the engine running around 10-15% load, slowly open the manual gas ball valve. 
Make sure the engine continues to run normally.  
 
Remove the tamperproof cap from the bottom of the regulator. 
Adjust the Zero Pressure Regulator spring set screw so that the pressure reads slightly 
below atmospheric pressure. (0 to -1.0” H20) 
 

 
Figure 15 Typical Zero Pressure Regulator 

 
 
Shut off the engine  
Close the Manual Ball valve 
Turn off the solenoid 
Turn OFF “Manual Mode”  
Return to Main Menu 
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Step 6) Tuning the Engine  
The next step is to record baseline data while the engine is running on diesel, calculate 
alarm limits, and then add natural gas using the alarm limits as a guide. Load, temperature, 
vibration, diesel flow (if available), displacement (if available), and speed will be 
monitored.  Base line data is to be recorded in the Commissioning Spreadsheet and 
Customer Report and returned to Eden Innovations LLC within 48 hours after completion. 
Before proceeding with commissioning, stop and review the commissioning spreadsheet 
NOW.  

The Appendix contains a blank worksheet which can be useful for commissioning. A 
laptop can be used to fill the values into the commissioning excel spreadsheet, but it is not 
always convenient to use a laptop near the engine.  

Tuning will begin with the engine running at full load, manual mode ON, solenoid closed, 
throttle closed, Enable switch OFF, and the ball valve closed. (If the Enable switch is left 
ON, then exiting Manual Mode will automatically start the OptiBlend system, which can 
be dangerous if it is not properly configured). 

Go to the Manual Mode screen. 

Before recording data, it is recommended that the engine is run at full load for 5 minutes. 
 
With the engine running at full load, let the temperature stabilize. Record the temperature, 
vibration, and fuel flow rate if available on the following table. If the vibration is above 
the maximum of 2 inch per second, the vibration transducer may need to be relocated. 
Relocating the vibration transducer closer to the vibrating axis (crankshaft) will reduce the 
vibration value.  
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Next, calculate the alarm limits for this load.  
 
 When tuning the engine for gas, the temperature and vibration values are the primary 
values to use to determine when to stop adding gas.  
 
Temperature: Stop adding gas if temperature exceeds 10% of the temperature at 100% 

load while running on 100% diesel.  
 
Vibration: Stop adding gas when the vibration level exceeds the vibration level at that 

load by more than 10%.  
Stop adding gas when engine is visibly vibrating more than on 100% 
diesel, or if the governor is not stable.  

  
Diesel Flow: Displacement of diesel should never exceed 70%. 50% to 60% is typical.  
  It is not recommended to exceed 50% displacement at 100% load.  
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Example Table  

 

Load %  Speed 
Temp 
C 

Temp 
max = 
1.2 x T 

Vibration 
Vibration 
Max=1.1x 

Vib 

diesel 
flow 
rate 

Throttle 
Position 

displacement 

Diesel  100%  1800  500  550  1.25  1.38  100  0%  0% 

Gas  100%  1800  525     1.23     70  30%  30% 

Diesel  90%  1800  485  550  1.1  1.21  90  0%  0% 

Gas  90%  1800  500     1.25     58  35%  36% 

Diesel  80%  1800  460  552  1.43  1.57  80  0%    

Gas  80%  1800  485     1.5     48  50%  40% 

Diesel  70%  1800  450  540  1.29  1.42  70  0%    

Gas  70%  1800  470     1.4     25  60%  64% 

Diesel  60%  1800  440  528  1.56  1.72  60  0%    

Gas  60%  1800  465     1.35     21  65%  65% 

Diesel  50%  1800  400  480  1.7  1.87  50  0%    

Gas  50%  1800  450     1.6     20  50%  60% 

Diesel  40%  1800  380  456  1.3  1.43  40  0%    

Gas  40%  1800  420     1.6     19  40%  53% 

Diesel  30%  1800  360  432  1.46  1.61  30  0%    

Gas  30%  1800  390     1.54     15  25%  50% 

Diesel  20%  1800  320  384  1.1  1.21  20  0%    

Gas  20%  1800  380     1     11  20%  45% 

Diesel  10%  1800  300  360  1.6  1.76  15  0%    

Gas  10%  1800  320     1.2     10  5%  33% 

 
Note that the temp max for 100% load is 10% greater than the temperature measures on 
100% diesel. Also note that load points 90% and 80% have temp max greater than 100% 
load. In this case, we use the Tmax from 100% load.  
After filling in the first row for 100% load, we can begin adding natural gas by opening 
the throttle. 
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With the throttle at 0%, turn on the solenoid.  
 

 
 
Start opening the throttle in increments no greater than 5%. After each step let the engine 
stabilize, and note the temperature and vibration. Keep increasing the throttle until 
instability occurs or one of the calculated limits is met. After reaching instability or a 
limit, reduce the throttle position until instability is gone, or the values are below the 
limits. Record this throttle position for 100% load, reduce the throttle to 0%, close the 
solenoid, and proceed to 90% load.  
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If possible, repeat this procedure in 10% load steps from 100% to 10% load. This allows 
us to choose the best points to program into the controller.  
After filling in the Commissioning Spreadsheet (download from OptiBlend website), close 
the throttle valve, solenoid, and ball valve. Exit manual mode and proceed to Step 8: 
Throttle, Vibration, Flow Rate, and Displacement Curve.  
 
The purpose of the Commissioning Spreadsheet is to ensure smooth operation of the 
OptiBlend kit. It helps optimize diesel displacement while balancing safe operation using 
best engineering practices.  
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The first rows are populated with the data taken during commissioning. The spreadsheet 
automatically calculates the alarm limits and displacement. The cells at the bottom are to 
be filled in last. This makes programming the controller easy since you have everything 
you need in one spot.  
 
In the second portion of the spreadsheet, the diesel flow rate and dual fuel flow rates are 
automatically populated, and graphed. You will find that the diesel flow rate is nearly 
linear as load increases. The dual fuel curve should be below the diesel flow rate curve. 
 

 
 
You want to avoid producing a dual fuel flow rate curve with a negative slope. 
This can cause instability in the diesel engine controller. You should retest that load with a 
reduced throttle position.  
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The third portion of the spreadsheet is used to make sure we have a smooth throttle curve. 
Sharp ascents or descents can cause instability in the gas supply.  
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This curve is OK, but you want to avoid areas where the red curve is higher than the blue 
curve, because you have not tested running that much gas at that load. Massage the load 
and throttle values until you have a smooth curve.  
 
 

Step 8) Throttle, Vibration, Flow Rate, and Displacement Curve 
The values from step 7 can be input via the manual mode screen or from the Load, 
Throttle, and Vibration menu.  
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Use the “Menu Select” button to go back to the “Main Menu” 
The Vibe High High Alarm is typically 0.05ips greater than the highest calculated limit. 
 
Shutdown Load Limit: This is the load limit which shuts off the gas. Default value is set to 
110%.  

High Load Limit: This is the limit, which reduces the amount of gas. Default value is 
105%.  

Minimum Load: The load enable value is the load which the PLC will start opening the 
control valve. This is set below the first throttle position versus load point. Default value is 
20%. If the enable value is set too low, the natural gas will not be ignited and flushed 
through the exhaust.  

 Input diesel fuel consumption without gas, and the target displacement. The fuel 
consumption is needed to calculate and show displacement on the home screen. The 
displacement values are needed if closed loop displacement is enabled.  
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Step 9) Speed Temperature Alarm Values 
The speed/Hz and temperature alarms can be input via the manual mode screen or from 
the Speed and Temperature Menu 
 

 
 

 
 
Shutdown Temp = Highest Recorded Limit 
High Temp = Shutdown Temp - 5 C 
Low Temp = Temp at 20% load 
 
The Shutdown Hz/RPM is the frequency/speed value which will shut off the gas. This is 
typically 5 Hz above the target frequency.  

The High Hz/RPM is the high value which will reduce the gas. This is typically 2Hz 
above the target frequency.  

The Low Hz/RPM is the low value which will reduce the gas. This is typically 2Hz below 
the target frequency.  
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Chapter 6 

Validation and Operation 
 

Validation 
Once the dual fuel system has been installed and commissioned, a final system validation 
and safety check should be completed.  
 
Start the engine with the manual gas ball valve closed. Apply load to the engine stopping 
at several load points for 2-3 minutes. From the real-time screens, observe the throttle 
position. Check to make sure the throttle position correlates to the 5point curve. Also 
,check for any alarms on the interface screen. Go to the trouble shooting section of this 
manual if any alarms are present 
 
If the Closed Loop Displacement feature is being used, additional validation is required. 
Set the engine to the 5 commissioned load points. At each load point, turn off closed loop 
displacement and observe the displacement. The real-time displacement should match the 
target displacement at that load. If it does not adjust either the throttle position, or the 
displacement target. After completing this for all 5 load points, closed loop displacement 
can be enabled.  

Operation 
The dual fuel system is now ready for operation. The dual fuel system can be enabled with 
the engine off or while it is running. The OEM maintenance schedule should be followed 
after installation. If there is a natural gas supply interruption, or dual fuel system failure, 
engine will return to 100% diesel operation.  
 
OptiBlend Start Up: 
 
With the engine running or off, pull the emergency shutdown switch. This will energize 
the panel. After a few seconds, the HMI will turn on.  
 
Next turn the Enable switch to ON. Once the minimum load, temp values are met, and no 
alarms are present, GREEN Active LED will be ON. If there are any alarms present the 
GREEN Active LED will be flashing. If there are any shutdown alarms the Shutdown 
RED Alarm LED will be ON.  
 
The dual fuel mode can be left ON at all times. It will automatically start and shutdown 
based on engine load and temperature data. It is normal for the GREEN Active LED to 
flash during engine start up. The GREEN Active LED will flash while the engine load and 
temperature are below the minimum values.  
 
Closed Loop Displacement Feature 
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The controller will compare the calculated displacement to the target displacement. 
Depending on the error between the actual and target displacement the controller will 
adjust the throttle position to reduce the error. This feature aids with changing engine 
characteristics over time, and field gas applications in which the BTU content may vary. It 
also provides an additional layer of safety by limiting displacement.  
 



Manual 2017Q4                                                                                      OptiBlend System 

71 

Chapter 7 

Service 
Service intervals for the diesel generator will remain unchanged after the OptiBlend 
conversion. The OptiBlend system requires very little service. The filter element should be 
changed a minimum of once per year or anytime the pressure differential has increased 
100% compared to a new filter or when the pressure differential exceeds 0.15psig 
(10mbar). 
 
The zero pressure regulator requires inspection yearly.  If there is visible wear on the unit, 
a rebuild may be required. Rebuild kits are available. 
 

Diagnostics/Trouble Shooting 
The interface screen has several alarms which assist with trouble shooting. From the 
Home Screen, select the “Alarms” button.  
 
Press the alarm button to display active alarms. If there appears to be an erratic problem it 
is useful to log data and store it to a USB stick for analysis.  Also, the function button will 
take a screen shot of the active screen and store it to a USB.  
 

Alarm Description Possible Solution 

Shutdown Vibration 
Vibration level has exceeded 
the Shutdown Vibration limit 
for more than 5 seconds 

 Inspect value from the home page, if 
OK then cycle enable switch to clear 
alarm 

 If vibration level is high or erratic, 
inspect vibration installation and 
wiring 

 Vibration alarm threshold may be set 
too low 

 Too much gas is being added causing 
misfire or governor instability, reduce 
throttle position 

 

Vibration High 
Vibration level has exceeded 
the high vibration limit for 
more than 3 seconds 

 If vibration level is high or erratic, 
inspect vibration installation and 
wiring 

 If vibration high alarm comes on 
occasionally but does not cause 
operational issues, this is OK 

 Too much gas is being added causing 
misfire or governor instability, reduce 
throttle position 

 Vibration alarm threshold may be set 
too low 
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Alarm Description Possible Solution 

Vibration Low 
Vibration input is less than 
4mA 

 Vibration transducer is not connected 
or failed 

 Vibration current circuit is short or 
open 

Temperature # 
Shutdown 

The temperature signal for 
thermocouple # has exceeded 
the shutdown threshold for 
more than 5 seconds 

 Inspect temperature from home page, 
if OK then cycle enable switch to clear 
alarm 

 If temperature is too high, then there is 
a problem, disable the dual fuel 
system and close the manual ball 
valve 

 Too much gas is being added, reduce 
the throttle position 

 Thermocouple may be damaged, 
inspect and replace if necessary 

 Temperature alarm threshold is too 
low, re-evaluate setting and change if 
necessary 

Temperature # High 

The temperature signal for 
thermocouple # has exceeded 
the shutdown threshold for 
more than 3 seconds 

 Inspect temperature from home page, 
if OK and no operational issues then 
make no changes 

 If temperature is too high, then there is 
a problem. Disable the dual fuel 
system and close the manual ball 
valve 

 Too much gas is being added, reduce 
the throttle position 

 Thermocouple may be damaged, 
inspect and replace if necessary 

 Temperature alarm threshold is too 
low, re-evaluate setting and change if 
necessary 

High temperature 
difference between 
turbos 

100 degrees Celsius between 
turbos 

 May be due to large gas difference 
between banks 

 Check air cleaner elements for clogs 
 Check that both solenoids are 

energizing on dual gas train systems 

Temp # Low 
Temperature has been below 
minimum for more than 3 
seconds 

 Check for normal operating condition 
when engine is idle, start up or cool 
down 

TC# Supply Voltage 
above normal 

Internal fault flagged by TC 
module if voltage is greater 
than 5V 

 Check wiring 
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Alarm Description Possible Solution 

TC# Supply Voltage 
below normal 

Internal fault flagged by TC 
module if voltage is less than 
5V 

 Check wiring 

TC# CJC Temperature 
Above Normal 

Cold Junction compensation 
temperature is above normal 

 Inspect TC module, replace if 
necessary 

TC# CJC Temperature 
Below Normal 

Cold Junction compensation 
temperature is below normal 

 Inspect TC module, replace if 
necessary 

TC# Open 
Thermocouple 

Thermocouple is open  Replace thermocouple module 

TC# Temperature is 
above normal 

Thermocouple temperature is 
above maximum (900C) 

 Shutoff dual fuel and inspect engine 
temperature, if temperature is above 
OEM maximum rating, then repair is 
necessary 

 Inspect and replace TC module if 
necessary 

TC# Temperature is 
below normal 

Thermocouple temperature is 
below minimum (-40C) 

 Dual Fuel cannot be operated below -
15C without cold weather package, do 
not operate.  

 Inspect and replace TC module if 
necessary 

TC# ADC not 
configured properly 

TC module analog to digital 
converter not configured 

Replace TC module 

TC# Cannot Erase 
flash memory 

TC module cannot erase flash 
memory  Replace TC module 

TC# Cannot Write 
flash memory 

TC module cannot write to 
flash memory  Replace TC Module 

No TC Module 
PLC is not receiving CAN 
messages from TC Module 

 Check CAN signal wiring 
 Inspect and replace TC module if 

necessary 

Load Shutdown 
Engine load has exceeded the 
shutdown threshold for 5 
seconds 

 Normal operation if engine has been 
overloaded, once engine load is below 
threshold, cycle enable switch to clear 
fault 

 Load shutdown threshold may be set 
too low, inspect and change input 
variable if necessary 
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Alarm Description Possible Solution 

Load High 
Engine load has exceeded the 
high load threshold for 3 
seconds 

 Due to exceeding high load threshold  
 Load high threshold may be set too 

low, inspect and change input variable 
if necessary 
 
 

Low Load 
Engine load is below the 
minimum threshold for more 
than 3 seconds 

 Check for normal operation for engine 
idle, start up, and shutdown 

 Low engine load threshold may be set 
too high/low, inspect and change 
variable input if necessary 

Load out of range 
Load out of range for more 
than 3 seconds  Load wire short or disconnect 

Speed Shutdown 

Engine speed or generator 
frequency has exceeded the 
maximum threshold for 5 
seconds 

 Normal operation if engine/generator 
was over speed, once in normal range, 
cycle enable switch to clear alarm 

 Too much gas can cause governor 
instability or over speed, inspect 
throttle positions and change if 
necessary 

 Maximum speed threshold is set too 
low, inspect and change input variable 
if necessary 

Speed High 

Engine speed or generator 
frequency has exceeded the 
high threshold for greater than 
3 seconds 

 Normal operation if engine has been 
run over speed 

 If gas flow is too high, governor 
instability and over speed is possible, 
inspect input variables and change if 
necessary 

 High speed threshold is set to low, 
inspect and change if necessary 

Speed Low 

Engine speed or generator 
frequency has gone below the 
low speed threshold for more 
than 3 seconds 

 Normal operation if engine is at idle, 
startup or shutdown 

 If gas flow is too high, governor 
instability is possible, inspect input 
variable and change if necessary 

 Low speed threshold is too low; 
inspect and change if necessary 
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Alarm Description Possible Solution 

Speed out of range 
Signal out of range for more 
than 3 seconds 

 Speed wire short or disconnect 
 

Throttle 1 or 2 alarm 
Throttle has an internal fault, 
or is disconnected 

 Inspect wiring, and ensure throttle has 
power. Cycle enable switch to clear 
alarm 

 L-Series has internal fault, inspect and 
replace as necessary 

Throttle position alarm 
Throttle actual position does 
not match requested position 

 Inspect throttle for blockages 
 Cycle POWER to clear 

Persistent high/low 
alarm  

Any high or low alarm has 
been active for 20 seconds 
after the L-Series position 
reaches 0% 

 Inspect alarm screen and homepage to 
see which sensor value is setting the 
alarm 

 If other active alarms are present, 
cycle enable switch to clear alarm 

 Check data log for alarm history 
Warning!! EEPROM 
Read/Write Fail. 
Check settings 

An EEPROM Write or Read 
failed in the IOXP Controller 

 Try changing the settings and 
restarting 

 Replace/Reflash IOXP 

CAN network alarm CAN bus error 
 May trigger additional alarms 
 Check CAN bus wiring, including 

resistors 

Voltage out of range System voltage out of range 
 System input voltage exceeds 28V or 

under 22V 
 Ensure input voltages are steady 

Low displacement 

Low gas supply pressure 
Low gas supply capacity 
Ball valve closed 
Solenoid closed 
ZPR not set properly 
ZPR not working 

 Check gas supply pressure 
 If both gauges read greater than 1 psi 

and displacement is low, inspect the 
ZPR 
 

No IOXp Messages 
J1939 communication is not 
working between the display 
and controller 

 Make sure communication connector 
on box is connected 

 Inspect pins on communication 
connector on box 

 Inspect J1939 wiring and 120 ohm 
terminators 

 Make sure controller is getting power 

High Displacement 
Calculated Displacement is 
higher than 70% 

 Check that gal/hr inputs are correct 
 Inspect gas composition 
 Reduce throttle multiplier 

Pressure Sensor 1 or 2 
out of range 

Differential pressure sensor on 
zero pressure regulator has a 
signal that is either less than 
4mA or greater than 20mA 

 Inspect sensor for damage 
 Inspect sensor connection 
 Inspect for damaged or loose wires 
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Alarm Description Possible Solution 

Pressure Sensor 1 or 2 
High 

Pressure sensor reading is 
greater than 2” of water 

 Inspect ZPR setting, adjust if 
necessary 

 Inspect gas pressure, should be less 
than 5 psi 

 Inspect Solenoid Function 
 Inspect ZPR function 
  

Pressure Sensor 1 or 2 
Low 

Pressure sensor reading is less 
than -1 inch of water 

 Inspect ZPR setting, adjust if 
necessary 

 Inspect for a clogged or dirty filter 
 Make sure gas is ON 
 Make sure gas is greater than 1psi 
 Inspect Solenoid function 
 Inspect ZPR function 

Ambient Temperature 
out of range 

Ambient temperature is less 
than 5 degrees Fahrenheit or 
greater than 140 degrees 
Fahrenheit 

 System will not operate outside of this 
temperature range.  

Post or Pre CAT Temp 
High 

Post or Pre CAT Temperature 
has exceeded its high 
temperature alarm limit 

 Verify setting is correct 
Inspect Catalyst 

Post or Pre CAT 
Temperature 
Shutdown 

Post or Pre CAT Temperature 
has exceeded its shutdown 
temperature alarm limit 

 Verify setting is correct 
 Inspect Catalyst 

No CAT TC Module 
Thermocouple is not sending a 
signal 

 Inspect Thermocouple Connection 
 Verify 5V power to Thermocouple 

Module 
 Verify system has Catalyst 

temperature module.  
 If system does not have a catalyst 

verify monitoring is not enabled.  
 Replace thermocouple module 

High Catalyst 
Temperature 
Difference 

Temperature difference limit 
between pre and post catalyst 
thermocouples has been 
exceeded 

 Verify alarm limit setting is correct 
 Inspect Catalyst 

High Catalyst Pressure 
Catalyst pressure sensor is 
above the high pressure limit 

 Inspect alarm setting is correct 
 Inspect catalyst 

Shutdown Catalyst 
Pressure 

Catalyst pressure sensor is 
above the shutdown pressure 
limit 

 Inspect alarm setting is correct 
 Inspect catalyst 

 



Manual 2017Q4                                                                                      OptiBlend System 

77 

Communication Guide 
The OptiBlend system has J1939 and Modbus communication available. The Modbus 
connector is not available on the standard harness and should be requested at the time of 
the order. The OptiBlend controller has two CAN networks, and can act as a Modbus 
Slave. CAN1 is used for communication between OptiBlend modules. CAN2 is a “listen 
only” bus or a customizable communication bus to transmit J1939 data.  
 
Customers can request any available data to be transmitted on the CAN2 network. The 
CAN2 network can be connected to the engine diagnostic connector, or other available 
CAN connector. If the CAN2 network is connected to the engine CAN network, the 
OptiBlend system is able to receive and display the diesel fuel consumption, and calculate 
displacement. A mating diagnostic connector and 3-pin Deutsch connector are included in 
the kit. The OptiBlend system designates the green wire as CAN_L, the yellow wire as 
CAN_H, and the remaining wire is shield. It is important that the CAN_L and CAN_H 
wires of each CAN network are connected.  
 

Available Data via J1939 from OptiBlend System 
Engine or Generator Load 
Vibration 
Throttle Position Command 
Engine or Generator Speed 
System Password 
All High/Low and Shutdown Alarms 
Diesel Fuel Consumption 
Supply Voltage 
Exhaust Gas Temperature 
Gas Flow  
Displacement 
 

Modbus Use and MAP 
The OptiBlend system will only respond to a “read holding registers” Modbus function. 
All other requests will return a standard Illegal Function Modbus error. The protocol 
version implemented is Modbus RTU, with communication over an RS232 channel. This 
channel can connect externally to a Modbus RTU master directly via RS232, or through 
an RS232-RS485 converter to a larger Modbus network. If polling multiple systems, the 
ID’s must be configured to be different (ie 1 and 2). Controllers cannot be connected in 
series. If connecting to a RS485 backbone, each controller must be connected to its own 
converter.  
Modbus Address = 01 
Bit Rate = 2400 
Stop Bits = 1 
Mode = 8 data bits, even parity 
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Register  Name  Dim  type  Len  Dec  Min  Max 

40001  Load  %  Unsigned  2  0  0  120 

40002  Vibe  Ips  Unsigned  2  2  0  2 

40003  Throttle  %  Unsigned  2  0  0  100 

40004  Diesel Flow Rate  L/hr  Unsigned  2  1  0  ‐ 

40005  Displacement  %  Unsigned  2  0  0  100 

40006  Hi/Lo Alarm     BOOL  2  0  ‐  ‐ 

40007  Shutdown Alarm     BOOL  2  0  ‐  ‐ 

40008  Enable Status     BOOL  2  0  ‐  ‐ 

40009  Solenoid Status     BOOL  2  0  ‐  ‐ 

40010  Temp 1  C  Signed   2  0  ‐273  950 

40011  Temp 2  C  Signed   2  0  ‐273  950 

40012  Temp 3  C  Signed   2  0  ‐273  950 

40013  Temp 4  C  Signed   2  0  ‐273  950 

40014  Temp 5  C  Signed   2  0  ‐273  950 

40015  Temp 6  C  Signed   2  0  ‐273  950 

40016  Ambient Temp  C  Signed   2  0  ‐273  950 

40017  Engine Speed/Hz  RPM/Hz  Unsigned  2  0  0  ‐ 

40018  Supply Voltage  V  Unsigned  2  0  ‐  ‐ 
 
Example: Read Load, Vibe, and Throttle 
Request: 01 03 00 00 00 03 05 CB 
01 – Controller Address 
03 – Function Code (Read Holding Registers) 
00 00– Start Register (40001-40001 = 0 dec) 0 dec = 0 hex 
00 03– Number of registers to read (3 dec = 3 hex) 

05 CB– CRC written LSB then MSB. See online calculator 
(http://www.lammertbies.nl/comm/info/crc-calculation.html) 
 
Response: 01 03 06 00 34 00 3C 00 4F 11 49 
01 – Controller Address 
03 – Function Code (Read Holding Registers) 
06 – Length of data in bytes (Hex) 06h = 6 dec 
06 – Length of data in bytes (Hex) 06h = 6 dec 
00 34– value of the load (34h = 52, 52%) 
00 34– value of the load (34h = 52, 52%) 
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Appendix A 
 

 
 
Download and complete the Commissioning Spreadsheet 
www.optiblendfuels.com 
 
Fill in the attached customer report. 
 
Return both items to Stephanie Kubik: skubik@edeninnovations.com 

 



 
 

Customer Report 
 
 

  
  

TECHNICIAN: OptiBlend SYSTEM MODEL: HMI Rev

DATE OF COMMISSIONING: HMI Customer Pswd 0

DATE OF INSTALLATION: IOXp Rev

INSTALLATION PERFORMED BY:

CUSTOMER:

END USER:

LOCATION:

ENGINE / GENSET SERIAL NO.: Closed Loop Displacement Load monitoring type

ENGINE / GENSET ARRANGE. NO: J1939 connection Speed monitoring type

ENGINE / GENSET MODEL: Bank to Bank Modbus

ENGINE / GENSET RATING(S): Adaptive Gas Catalyst Monitoring

MINIMUM LOAD: IMT compensation

MAXIMUM LOAD: Gas Flow meters

AVERAGE LOAD:

PARALLELING OPERATION(DESCRIBE):

ENGINE APPLICATION:

GAS TYPE:

GAS ANALYSIS ATTACHED?:

   ENGINE LOAD% (P29:33) Gas (T29:33) Diesel Low High Shutdown

Load              %             %            % 

Frequency Hz/RPM

Temperature (C)

Vibration Level load % (P29:33) ips (R29:33)

 

Customer Signature

DATE:

Vibration SD Limit

CUSTOMER: 

TELEPHONE:

CONTACTNAME: 

Please forward sheet to Stephanie Kubik skubik@edeninnovations.com

ESTIMATED GAS RATIO Alarm Set Points

DATE: 

COMMENTS

GENERAL INFORMATION OptiBlend SYSTEM INFORMATION

HD

EMAIL ADDESS: 

Enabled Features
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