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Preface

It is highly recommended that the user read this manual in its entirety before commencing
operations. It is the policy of Continental Controls Corporation that it is neither our intention nor
obligation to instruct others on how to design or implement engine control systems.

Continental Controls Corporation will not assume responsibility for engine controls which are not
designed or installed by our authorized representatives.

This manual is intended to help the end user install and operate the GV1and the optional GVI. Do
NOT attempt to operate, maintain, or repair the fuel control valve until the contents of this
document have been read and are thoroughly understood.

Every attempt has been made to provide sufficient information in this manual for the proper
operation and maintenance of the GV1.

All information contained within shall be considered proprietary information and its release to
unauthorized personnel is strictly prohibited.

If additional information is required, please contact:

Continental Controls Corporation

San Diego, CA, USA

+1(858) 453-9880

Website: www.ContinentalControls.com

Email: Info@ContinentalControls.com
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Safety Waming!

The Continental Controls Fuel Control Valves are normally used with natural gas. Natural Gas and
Air, when combined together, the mixture becomes very combustible. When contained within
an enclosure, such as a gas engine or its exhaust system can explode in a violent manner when
ignited. It is necessary to always use extreme caution when working with any fuel system.

Controls for Gas Engines should always be designed to provide redundant fuel shut downs.
Towards this goal, the Fuel Control Valve plays an important part in the safety of the whole
system. The GV1 is not the primary control to shut down the engine.

The GV1 Fuel Control Valve is NOT a shutoff valve. Shutoff valves should be used in addition to
the Fuel Control Valve. The fuel system should be designed in such a way that:

¢ No single failure of a component will cause the fuel system to admit fuel to the engine
when the engine has been shutdown.

o No ssingle failure can result in grossly over-fueling the engine when attempting to start.

¢ Do not allow fuel to the engine until the ignition system is turned on.

Failure to follow the above rules may lead to possibly serious damage to equipment or injury to
personnel!

WARNING!!!

DO NOT ATTEMPT TO REPAIR THE GV1. THE GV1 MUST BE RETURNED TO CONTINENTAL CONTROLS
CORPORATION FOR REPAIR AND SERVICE.

When installing the GV1 in a Class 1 Division 2 Hazardous location, installation of all electrical
equipment MUST be in compliance with the National Electric Code (NEC). The customer is responsible
for termination of pigtail wires out of the Cable Harness Assembly on the GV1.

The GV1 and GV1 cables must be continuously supported and protested against physical damage
using mechanical protection such as dedicated struts, angles, or channels. The GV1 cables MUST be
secured at intervals not exceeding 1.8 Meters (6 feet).

Do not connect or disconnect the GV1 unless power has been switched off. Make sure to disconnect
the GV1 if welding is to be performed on the engine or skid.
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Electrostatic Discharge Awareness!

Electronic controls contain static-sensitive parts. Observe the following precautions to prevent
damage to these parts.
e Discharge body static before handling the control unit.

e Avoid all plastic, vinyl, and Styrofoam around printed circuit boards.

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

Follow these precautions when working with or near the control unit:

e Avoid the build-up of static electricity on your body by not wearing clothing made of
synthetic materials. Wear cotton or cotton-blend materials as much as possible because
these do not store static electric charges as much as synthetics do.

Do not remove the printed circuit board (PCB) from any device unless absolutely
necessary. If you must remove the PCB form any device, follow these precautions:

Do not touch any part of the PCB except by the edges.

Do not touch the electrical conductors, the connectors, or the components with
conductive devices or with your hands.

When replacing a PCB, keep the new PCB in the plastic antistatic protective bag it comes
in until you are ready to install it. Immediately after removing the old PCB from the
control cabinet, place it in the antistatic protective bag.
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Glossary of Terms

Term Definition
Air/Fuel ratio The ratio of mass air rate to mass fuel rate
(AFR)
co Carbon Monoxide
CO; Carbon Dioxide
EGR Engine Gas Regulator or Electronic Gas Regulator
EGT Engine Gas Temperature

Excess Oxygen

>10% O,

Lambda

Stoichiometric air/fuel ratio Lambda = 1.0
lean (fuel limited) being > 1.0
rich (O2 limited) being < 1.0

Lean Combustion

>4% 0O,

LVDT Linear Variable Differential Transformer
NOx Oxides of Nitrogen (NO and NO;)
NSCR Non-Selective Catalytic Reduction (see Three-Way Catalyst)

Rich Combustion

<1% O,

SCR

Selective Catalytic Reduction

Sensor: O, — An exhaust sensing device. Outputs a low signal when lean of lambda and a
Lamda high signal when rich of lambda.
Sensor: O, — An exhaust sensing device. Outputs a high signal when lean of lambda and a
Wide band low signal when rich of lambda.

Stoichiometric

Theoretical air/fuel ratio where all fuel and oxygen are completely consumed
leaving no Oz in the exhaust. Equals Lambda 1.0.

Supply Pressure

The fuel gas supply pressure immediately upstream of the ECV5

THCs

Total Hydrocarbons

Three-Way A device containing both reduction and oxidation materials to convert NOy, CO,
Catalyst and THC emissions to C, N, CO,, O3, and H,0

UHCs Unburned Hydrocarbons

VOC Volatile Organic Compound
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GV1 Specifications

Flow Capacity:

90 scfm Natural Gas

Fuel

Natural Gas, Propane Gas, Other Gaseous
Hydrocarbons

Maximum Operating Pressure:

65 psig (differential pressure between fuel and air
reference should not exceed 5 PSID)

Minimum Filtration Requirement:

50 Micron Absolute

Operating Temperature:

~40° C (-40° F) to +85° C (+185° F)

Response Time:

Less than 45 milliseconds 10% - 90% Stroke

Fuel Demand Signal [to Valve]:

11939 CAN Bus / 4-20 mA / Stepper Motor, or AFR
Control

Fuel Feedback Signal [from Valve]:

4-20 mA, J1939 CAN Bus

Power Input:

10-30VDC, 5 amp max.

Electrical Interface:

MS Connector MS3102E18-1P (CANbus/4-20 mA /
Stepper Motor)

MS Connetor D38999/20FE99PN (AFR Control)

Communication Interface:

RS232 Modbus RTU, J1939 CAN Bus

Valve Materials:

-Body: 6061-T6 Anodized Aluminum

-Wetted Components: 300 Series Stainless Steel,
6061-T6 Anodized Aluminum, Polyethermide and
Silicon

- Seals: Nitrile, Teflon, Fluorosilicone

Flanges:

1-1/2 NPT

Dimensions:

6.84” x 5.65” x 6.78”

Approximate Weight:

6.90 pounds

Certifications:

@
C US Class |, Division 2, Group D: T4
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Background

Years ago, before exhaust emissions were a concern; the natural gas engines used mainly by
the natural gas industry were designed to run with 2% to 4% excess air. The air-fuel ratio
controllers were mechanical devices that were not very accurate. The air fuel ratio would
often vary with load and as long as the engine would carry the load and didn’t detonate or
miss-fire it was considered acceptable. Later when exhaust emissions became important, it
was discovered that these engines were running with very high NOx levels, sometimes at the
peak of the NOx curve. Two strategies evolved to reduce the NOx while containing the CO
and unburned hydrocarbons. Rich-burn operation is Stoichiometric and to the left of the
stoichiometric point. Lambda, needs to be much higher than 1.0, to reduce the NOx
significantly. Operation in the detonation (or knock region) and the incomplete combustion
region, must be avoided. In the graph, it can be seen that the engine can be operated at a
higher load or BMEP, without detonating, when operating with a large amount of excess air.
The higher BMEP means, more horsepower is available and the engine will be a little more
efficient because of the higher cylinder pressure.

Emission requirements have become stricter. The GV1 is important because regardless of
what electronics components you have, the only interface between the engine and the
electronics (or AFR) is the fuel valve. If there isn’t sufficient control of fuel, one loses the
effectiveness of control of the engine.

12

Detonation 11
10

Load bmep (bar)
Emissions (g/kWh)

Incomplete Combustion

~NWAULGN® Y

0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2

Excess Air Ratio
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The GV1 is a voice coil operated valve with a built in delta pressure transducer. One side of
the transducer measures the outlet pressure of the valve and the other side of the transducer
is connected (through machined ports) to a vent plug located on the bottom of the GV1. This
port is typically connected to the outlet of the turbocharger. If there is no turbocharger, the
port is simply vented to atmosphere through a vented screen plug.

The electronics in the GV1 opens the metering valve to control the fuel over air pressure coming
out of the valve. What determines the pressure set-point the GV1 is set to is dependent on the
version of the GV1.

The GV1 has two methods of operation:

Variable Electronic Pressure Regulator
The GV1 controls the pressure to the engine while looking at the feedback from a Narrow
Band 02 Sensor. If the Oxygen level is high the engine is considered to be running lean
and the GV1 will increase pressure. Conversely, if the In this version the GV1 takes the
pressure set point by one the three inputs:
e 420 milliamp
e Stepper Motor Command

e J1939 CANBus

The input used is determined by the version of the GV1 you are using. In the “mA”,
“Step”, and "CAN” versions, the GV1 acts as an electronic pressure regulator.

The GV1 4 —20 mA, Stepper Motor, and CANBus comprise the simple version of the GV1.

When the valve is off, built in spring pressure forces the valve closed. When it powers up
the command interface controls the valve through one of the three optional inputs.

The GV1 reads the 4 —20 mA or CAN signal and modulates the current output to make
the reading on the pressure transducer equal to whatever the command is. It does this
every 500 microseconds.

The Stepper Motor version divides the number of steps by the range of inches in the
water column. The resolution of control is based off the span between minimal pressure
to the maximum pressure. Each step changes the pressure command by the max pressure
minus the min pressure, divided by the number (#) of steps. The number of steps is
dependent upon the controller type. When powered on the GV1 assumes a set point
midway between the minimum and maximum.

(If the max pressure is 3 inches, the minimum is -1 inches, and the number of steps is
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1400, the equation is equal to 4/1400 or 0.00286 inches of water column per step)

During initial installation, minimum and maximum pressure settings should be set to the
engines minimum and maximum operating pressures. The midpoint between these two
should provide adequate air fuel ratio for starting the engine.

Air Fuel Ratio Controller (AFR)
When configured as an AFR valve, the GV1 reads an 02 signal through an installed Narrow
Band 02 Sensor and varies the fuel pressure in order to maintain the user programmed set-
point.

When the power is off the GV1 is closed. Once power is applied, it controls at the default
pressure setting. This is considered running in default mode. The engine will continue
operating in this mode until one of the following events occurs:

e The warm-up timer expires
e Pre-Catalyst temperatures exceed the minimum Catalyst temperature setting
e The GV1 receives a valid O2 Sensor signal.

Upon expiration of the Warm-Up timer, the GV1 checks if the 02 Sensor feedback is valid,
and if so, starts controlling the fuel pressure based on the setting of the 02 Sensor set
point.

The temperature requirement can be over-ridden if the thermocouple is unused by
setting the Pre-Cat Undertemp limit to O.

The 02 Sensor will start to operate once the exhaust heats up, thereby minimizing voltage
of the resistor to less than 1 VDC.

Once one of the above mentioned things has occurred the GV1 will switch to AFR mode.

The GV1 will close the loop on 02 and will start adjusting pressure to obtain the desired
02 Sensor Set Point.

The GV1 controls the pressure to the engine

while looking at the feedback from a Narrow Band O2 Sensor. If the Oxygen level is high
the engine is considered to be running lean and the GV1 will increase pressure.
Conversely, if the Oxygen level is too low the engine is considered to be running rich and
the GV1 will decrease the pressure.

The 02 Sensor Set Point can be biased by utilizing a 4 -20 mA signal from a MAP Sensor
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for variable load conditions.

Two shutdowns are available;
e Pre-Catalyst Over Temperature
e Post-Catalyst Over Temperature

These two inputs are available by using Type K Thermocouples and wires and are
available through Continental Controls.

If one of the Over Temperature conditions is reached the GV1 will close and the engine
will shut down. To reset the GV1, power must be cycled.

Version Milliamp “mA”
Inputs:

e 10-36VDC, 36 Watts Peak, 20 Watts Steady State
® 4-20 mA Pressure Command

e CANbus

® RS232 Modbus RTU

Outputs:
® 4 —20 mA Pressure Feedback
® CANbus

® RS232 Modbus RTU

The pressure command is automatically scaled so that four (4) milliamps equals the
minimum pressure set point (Modbus Register 40132) and twenty (20) milliamps equals
the maximum pressure set point (Modbus Register 40131).

Example: Minimum pressure = -2” H20
Maximum pressure = 4” H20

Milliamp Command Pressure Set Point
4 mA -2” H20
6 mA -1.25” H20
8 mA -0.5” H20
12 mA 1.0” H20
16 mA 2.5” H20
18 mA 3.125” H20
20 mA 4.0” H20
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Version Stepper Motor “STEP” / “SM”
Integrated pressure transducers constantly monitor the gas inlet (Pg), Orifice Inlet (Po), Control
Pressure (Pc) and differential pressure across the orifice. These pressure sensors are used for
flow measurement and for diagnostic purpose.

Inputs:
e 10-36VDC, 36 Watts Peak, 20 Watts Steady State

® Six (6) wire Stepper Motor Interface
® RS232 Modbus RTU

Outputs:
® RS232 Modbus RTU

The resolution of each step is calculated by the minimum and maximum pressure span
divided by the number of steps.

Example:

Minimum pressure = -2” H20
Maximum pressure = 4” H20
Pressure Span = Max + Min = 6”H20

If the controller had 6 “ H20 divided by 1400 steps, each step would change to an
approximate pressure set point of .00429 “ H20.

When the GV1 is powered on the valve will assume the Set Point is at mid-span (as per
our example) of 1.0” H20.

Each step command that is given will increase or decrease the pressure command by the
resolution of the step (again as per our example), .00429” H20.

A Pressure Command can also be written to the Modbus Register 40019 to force the Set
Point to a specific value.

Version CANBUS “CAN”
Inputs:

e 10-36 VDC, 36 Watts Peak, 20 Watts Steady State
e CANbus
e RS232 Modbus RTU
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Outputs:

4-20 mA Pressure Feedback
RS232 Modbus RTU

When the GV1is powered on, the valve will assume that the Set Point is at the Minimum
pressure setting (Modbus Register 40132).

The Pressure Set Point can be modified via the CANbus Port in accordance with J1939
protocol.

Version “AFR”
Inputs:

10 — 36 VDC, 36 Watts Peak, 20 Watts Steady State

e 0-1V Narrow Band O2 Sensor
® 4-20mA MAP Sensor
® Two (2) Thermocouples, Pre-Catalyst and Post-Catalyst
e CANbus
® RS232 Modbus RTU
Outputs:
® 4 -20 mA Pressure Feedback
® RS232 Modbus RTU
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Features of the GV1 (What makes it better?)

Unlike many of the valves used in competing emissions control systems, the GV1 was
specifically designed for small reciprocating engines using gaseous fuels. It is not a modified
pressure regulator, a biasing restrictor, or a valve borrowed from a different market sector or
manufacturer. The GV1 was completely designed by Continental Controls Corporation for a
specific application. Every valve is manufactured at our center in San Diego, California. The
following are some of the key mechanical design features that contribute to the superior
performance of the GV1

Simplicity
Simplicity is the key. If a system is too difficult to setup, install or use, all of the features in
the world won’t help. The GV1 is extremely easy to set up and operate. At is simplest, the
user would merely set the default pressure and use the default gain settings and they will
probably be able to control the engine.

Full Fuel Authority
The GV1 meters all fuel entering the engine from no flow to full flow. The range of the GV1 allows
it to maintain the required pressure needed for engines operating in difficult applications such as
those with large swings in the heating value of the gas. The Full Fuel Authority of the GV1 is
paramount to keeping the emissions within required parameters under all conditions.

The GV1 is a true Full Authority fuel valve; the range of the GV1 is much greater than a
system relying on a pressure regulator with a bypass valve or a restrictor stepper motor. The
incredible range of the GV will help tremendously when working with applications where any
of the following occur:

e Frequent Load Changes

e BTU valve of the gas changes

e Ambient Air temperature changes

Bypass type systems are normally set up on the lean limit and they add fuel to control in the
desired range. In the event that a large load is removed, the system cannot control beyond
the lean limit. In the event that the BTU value of the Gas declines, the unit sometimes cannot
add enough fuel to keep up with the change. The control range on a bypass type system is
normally a maximum of 10% to 15% change.

A restrictor type of system is normally set up to run rich and the restrictor valve pinches off
fuel to control in the acceptable range. This type of system also lacks the range to keep up
with large load swings or BTU changes.
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High Speed Actuator
At the heart of the GV1 is a high-speed, electromechanical, linear actuator that is used to
drive the metering poppet. The actuator is comprised of a very powerful rare-earth magnet
and a precision wound coil attached to the poppet shaft. When the coil is energized it
creates a magnetic field in the opposite direction of that created by the magnet. These
opposing forces drive the valve in the open direction. The closing force is generated by a
stainless steel compression spring making the valve fail safe in the closed direction.

The actuator is capable of generating forces in excess of 20 pounds and going from the fully
closed to the fully open position in less than 50 milliseconds. This gives the GV1
unprecedented response to the ever changing demands of the engine.

Pressure Sensor
The GV1 functions as a high-speed, precision pressure regulator with a set point that is
electronically driven by an Oxygen Sensor. An integrated pressure transducer constantly
monitors the outlet pressure of the GV1. This pressure is communicated to the GV1’s on-
board electronics where it is compared to either the Default Pressure Set Point of the
Dynamic Set Point derived from the Oxygen Sensor input. Any difference between the
pressure measurement and the set point is corrected by adjusting the poppet position. The
end result is an electronic pressure regulator that does not suffer from the common
problems associated with mechanical regulators such as droop and limited range.

Closed Loop Pressure Control
This control technique is really what separates the GV1 from other controllers when it comes
to reducing emissions. The GV1 operates as a variable pressure controller where the Oxygen
Sensor constantly re-adjusts the control pressure Set Point as required to meet emissions.
This technique helps to stabilize the engine control by controlling on this moving set point
and reducing droop in the regulator. This integrated pressure control concept is patented
and is unlike any other controller. By reducing or increasing the pressure gain settings in the
GV1, the valve will react as quickly or can be dampened as much as i8s required by the
application.

Full Automatic Control
The GV1 is fully automatic. This means that no matter what the operational changes are in
the engine, the GV1 will keep up with the changes. There will be no need to have an
operator called out to reset a set point or adjust the controller; these will be taken care of
automatically.

Communications
Communications have been greatly simplified in the GV1. The valve is both RS232 Modbus
RTU compatible and CANbus J1939. Complete setup, monitoring, and control can come from
an external PLC Control System or a GVlInterface (GVI) box utilizing an IDEC Display via
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Modbus communications. Appendix 4 of this manual lists the Modbus addresses currently
designated for the GV1.

Valve Viewer Software
The GV1 Valve Viewer software is a Microsoft Windows based application used for interfacing
the GV1 Air/Fuel Ratio Control System. The GV1 Valve Viewer application provides real time
monitoring of control functions in the GV1, gives the user overall control over the GV1
functionality, and serves as the diagnostic tool helping to detect and evaluate problems
related to fuel control and emissions reduction on Natural Gas operated Engines. The GV1
Valve Viewer software is an intuitive, user friendly software tool which offers an advanced
array of features like easy setup of all user-defined set points in the GV1, monitoring key data
points, optional data logging, playback of history files, settings report, zoom feature, digital
inputs control, and other items.

GV1 Installation and Operating Manual, 52600000, Rev A Page 17 of 39



Dos and Don’ts of the GV1 System

The Gas Valve model GV1 should be inspected immediately after unpacking. Check for any
damage that may have occurred during shipping. If there are any questions regarding the
physical integrity of the GV1, please call Continental Controls Corporation immediately.

NOTE:
If possible, keep the original shipping container. If future transportation or storage of the GV1 is

necessary, this container will provide the optimum protection.

Always provide an adequate supply pressure for the application. Ideally the GV1 Actuator should
be operating below 3500 counts.

Supply the GV1 With 9 — 36 VDC, 33 Watts Peak, and 20 Watts Steady State.

Using small gauge wire and/or long wire runs may cause a large voltage drop resulting in an
inadequate power at the GV1

Never install GV1 wires within the same conduit or in close proximity to High Voltage Power
sources.

Never paint the GV1.

Do not install the GV1 in such a manner where condensate may build up inside the electronics
housing.

The fuel should be reasonably clean without excessive particulate matter. A minimum of a 30
micron filter should be installed upstream of the GV1.

Keep all GV1 cabling as far away as possible from coil wires.

The GV1 Emission Control Direct Acting Gas Valve is designed to be installed on Natural Gas fired
Reciprocating Engines.

Installation Preparations

Prior to installing the GV1 valve, prepare your engine for the installation.
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1. Understand what type of GV1 you are installing. There are three types; CAN and 4 -20 mA
Control which will make the GV1 a Pressure Control Valve and AFR Control which will
make the GV1 an Air Fuel Ratio Valve.

2. Know your engine. Know what type of fuel and the composition of the fuel you are using.

3. Know your engine’s electrical system, understanding that the customer will have to
provide Continental Controls equipment with a 12 or 24 VDC power source.

4. Ensure you have the correct regulator for the system you are installing. Naturally
Aspirated engines require a pressure of 5” to 15” of H20 so using a regulator with a
Maximum Pressure of 5 PSI will be sufficient.

Turbo charged engines require a regulator delivering a maximum pressure of 5PSI ABOVE
BOOST PRESSURE.

NOTE: A PRESSURE OF 5 PSI IS THE MAXIMUM FOR A NATURALLY ASPIRATED AND A
PRESSURE OF 5 PSI ABOVE BOOST PRESSURE IS MAXIMUM FOR A TURBO CHARGED
APPLICATION. A REGULATOR DELIVERING MORE THAN THE MAXIMUM PRESSURE WILL
DAMAGE THE GV1.

5. Ensure you have the conduit (if desired) and connectors to run the wiring through.

6. Prepare the location of the GV Interface enclosure, noting that there is only 30 feet of
wiring of the GV1 Cable.

7. Ensure there is an 02 Sensor Bung located in the exhaust piping, again, noting that there
is only 30 feet of wiring in the GV1 Cable. If there is currently no bung installed in exhaust
piping, the customer must procure an 18 mm bung and weld into exhaust piping.

8. Ensure there is a port available for the Pre-Catalyst and Post Catalyst Thermocouple. If
there is currently no ports available, the customer must procure a % inch NPT Bushing and
weld into exhaust piping for Thermocouple installation.

Installation Procedures

Installing GV1:
1. Ensure customer’s power is removed from engine controls.

2. Remove existing fuel piping to carburetor.
3. Using appropriate pipe size bushings, install the GV1 to Carburetor.
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Note: In picture above the carburetor inlet pipe size is %” NPT. The GV1 Inlet and Outlet
port is 1 %2” NPT, so bushings were utilized for proper installation.

4. Ensure the GV1 is properly supported. In picture above the GV1 is only supported by
the fuel pipe installed. For normal operation, this would be unsatisfactory as the weight
of the GV1 and fuel pipe would eventually separate and possibly damage the

carburetor.
5. This GV1 was installed using approximately 13 inches of fuel piping to ensure the valve

was beyond the Distributor and wires.

Installing Thermocouples:
1. Inspect the provided Pre and Post Catalyst Thermocouples for any damage caused

from shipping.
2. Using the tubing fittings provided, install thermocouples in the bushings that were
welded by customer and tighten.

NOTE: OVERTIGHTENING OF THE SWEDGELOK NUT WILL DAMAGE THE
THERMOCOUPLE.

Installing and routing wiring for an AFR GV1:
1. Ensure customer’s power is removed from engine controls.

2. Pluginthe GV1 cable to the GV1 paying close attention to the tabs located on the
inside of the GV1 Cable Connector and the tabs located inside of the GV1 Connector.
Screw the connector nut to where it hides the red line on the connector.
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3. Fish the wires through desired conduit to the mounted GV Interface enclosure.
Trim and terminate the GV1 wires to the appropriate terminals in accordance with the
GV Interface schematic located on pages 17 and GV1 AFR Cable drawing located on
page 19.

5. DO NOT land Customer’s power wires at this time.

6. Route Pre Catalyst and Post Catalyst Thermocouple wires through desired conduit and
to the correct thermocouple.

7. Ensure connectors are installed on Thermocouple wires and connect the
thermocouples.

8. Route the provided 02 Sensor cable through desired conduit and connectors.

9. Trim and land O2 Sensor cable to terminal strip in accordance with the GV Interface
schematic and the GV1 AFR Cable drawing.

10. Connect 02 Sensor to Connector.

Installing and routing wiring for an AFR GV1:
1. Ensure customer’s power is removed from engine controls.

2. Pluginthe GV1 cable to the GV1 paying close attention to the tabs located on the
inside of the GV1 Cable Connector and the tabs located inside of the GV1 Connector.
Screw the connector nut to where it hides the red line on the connector.
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Fish the wires through desired conduit to the mounted NEMA enclosure.
Install an Eleven (11) connector terminal strip to the inside of the NEMA Enclosure.
Trim and land both Customer’s and GV1 wires to terminal strip.

o v kAW

DO NOT land Customer’s power wires at this time.

Installing Venturi instert into Impco 200 Carburetor:
1. Ensure the fuel is secured to engine.

2. Remove the screws located on top cover of Carburetor and remove cover

3. When you remove cover take care not to lose the spring inside Carburetor.
4. Remove Diaphragm and spring assembly.
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5. Install provided gasket.

NOTE: THERE IS NO CETAIN POSITION OR DIRECTION FOR THE INSTALLATION OF
THE VENTURI.
7. Ensure O-ring is installed around stem of Venturi.

8. Apply some O-Ring Lubrication to the O-Ring.

9. Install Venturi Cap on Stem of Venturi ensuring Cap is seated over O-Ring.

10. Install the original spring that was removed on disassembly and insert on top of
Venturi Cap.
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11. Position original cover onto spring and press down on cover until it seats with

Carburetor Housing.
12. Line up holes in cover with holes in Carburetor housing.
13. Install original screws back into Carburetor Cover ensuring they are not over

tightened.

When and How to Install Remote Pressure Sensing to the GV1:
It is always preferable to mount the GV1 as close to the Carburetor as possible; however,
this is not always the case. Piping, electronics or equipment support material will
sometimes be in the way. Because of this, mounting of the GV1 is only possible at a
distance from the Carburetor. The below picture will illustrate this case:

[ - '

In this illustration the GV1 was mounted approximately 14 “away from the Carburetor.
This placement was due to the position of the Distributor.

NOTE: THE GREATER THE DISTANCE BETWEEN THE GV1 AND THE CARBUERETOR WILL
CREATE A PRESSURE DROP AT THE OUTLET OF THE GV1.

1. Mount the GV1 in the position/place you desire.
2. Locate the two plugs on the GV1.
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3. One plugis a vent the other is an Allen Head %” NPT plug.
Using the appropriate sized Allen Wrench, remove the plug.

5. Once the plug is removed you will notice some smaller threads in the bottom of
the hole.

6. Using the appropriate sized Allen Wrench and the 3/16” x %” Allen Head Set Screw
provided, install the Set Screw and tighten securely.

7. Replace the original plug with a %4” NPT by 4” Swagelok fitting and tighten
securely.

NOTE: THE USE OF GAS APPROVED PIPE TAPE IS HIGHLY RECOMMENDED.

8. You will notice on page 31 that a %” NPT Tee was installed on the fuel piping just
before the Carburetor. Install another 74” NPT by %” Swagelok fitting into the Tee
and Tighten securely.

9. Bend and route % “tubing to both Swagelok fittings and tighten securely.

NOTE: THE INSTALLATION OF THIS REMOTE SENSING PRESSURE LINE WILL
ALLOW THE GV1 TO SENSE THE PRESSURE DIRECTLY AT THE CARBURETOR,
REMOVING THE PRESSURE DROP SENSED WITH THE GV1 INSTALLED AT A
DISTANCE FROM THE CVARBURETOR.

Installing the GV1 downstream of the Turbo:
When operating on a Naturally Aspirated engine the job of the GV1 is to give you an
outlet pressure from the GV1 to the Carburetor that is greater than atmospheric pressure.
When operating a GV1 downstream of a Turbo Charged unit, the GV1’s job will change. In
this case the GV1’s job is to give you an outlet pressure from the GV1 to the Carburetor
that is greater than the Turbo Boost pressure.
1. Locate the Screened Vent Plug on the opposite side of the GV1 Connector.

2. Remove the Screened Vent Plug and replace with a %4” NPT by %4” Swagelok fitting.
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3. Locate a connection on the Carburetor or Upstream of the Carburetor, between
the Carburetor and the Turbo.
Install another %” NPT by %4” Swagelok fitting into this connection.

5. Bend and route %” Tubing between these two fittings and tighten securely.

NOTE: WHEN INSTALLING A GV1 ON AN ENGINE THAT IS DELIVERING BOOST TO THE
CARBURETOR, THE FUEL REGULATOR MUST BE ABLE TO DELIVER TO THE GV1
NO MORE THAN 5 PSI ABOVE BOOST PRESSURE

Example:

If Turbo boost is measured at 15 PSI. The Maximum Regulator Outlet Pressure should
be no more than 20 PSI. A Regulator Pressure higher than 20 PSI will damage the
GV1.

Electrical Checks:
At this point the GV1 should be mounted and all wiring routed to its desired location and
connected. It is recommended to check the voltage and polarity of the VDC BEFORE
connecting to the GV1 or GV Interface enclosure. Once satisfied at the correct Voltage
and Polarity follow these steps.
1. Ensure power is de-energized at this time.
Route Power cable to desired Enclosure and connect to the appropriate
connections.

3. Switch power on and check the GV Interface Display for proper communications.

Setting up Communications for Laptop:
1. If using just the GV1 without a GV Interface, connect to the GV1 Communication

wires with a Communication cable (Available through Continental Controls Corp).

n, and Black) to the appropriate

communication wires on the GV1 Cable.
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e g ,
NOTE: PRIOR TO CONNECTING THE USB TO SERIAL PORT ADAPTER CABLE, THE
DRIVERS FOR THIS DEVICE WILL HAVE TO BE LOADED TO YOUR LAPTOP AND
THE USB TO SERIAL ADAPTER WILL THEN NEED TO BE CONFIGURED TO YOUR
LAPTOP. ENSURE THE USB TO SERIAL ADAPTER CABLE IS SET UP TO USE COM 1
ON YOUR LAPTOP. PLEASE SEE YOUR COMPUTER ADMINISTRATOR FOR

ASSISTANCE.
3. Connect the USB to Serial Port Adapter cable to the DB-9 connection at other end

of communication cable.
Attach the USB connection to the Laptop to be used.
5. Open the GV1 Valve Viewer program that you have installed on your Laptop.
6. Once the Valve Viewer program is opened it will automatically try and connect
with the GV1.

NOTE: IF YOU CONTINUE TO HAVE PROBLEMS COMMUNICATIONG WITH THE
VALVE VIEWER PROGRAM, CONTACT CONTINENTAL CONTROLS FOR
ASSISTANCE.

7. This Main Screen will be the first screen that you will see when GV1 Valve Viewer
opens.
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8. If the Valve Viewer program will not connect, navigate to Comm Setup on the
Menu Bar and click on Com Port..

E

9. This next screen will appear and then you will fill in the COM Port and Device ID.
The COM Port should be COM Port “1” and the Device ID will be “1”. Click OK.

(611 S s 220

- ElC ®
10. The COM Port Properties will automatically appear. These settings should already

be correct. Click OK.
11. Once you click OK the Communications process will automatically begin again. At
this time the Program should be communicating with the GV1.

NOTE: IF YOU CONTINUE TO HAVE PROBLEMS COMMUNICATIONG WITH THE
VALVE VIEWER PROGRAM, CONTACT CONTINENTAL CONTROLS FOR
ASSISTANCE.

Verifying or Changing Settings:
1. When you, the customer, receive the GV1 System, the GV1 has the Default
settings installed. These settings may have to be changed for Engine Specific
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Configuration. Normally these settings will be sufficient to start and operate your

engine.

2. From the Main Screen, Navigate to Valve Settings on the Menu Bar.

0.4

0
135

ANALOG INPUT

02 SENSOR SP
— 0700

02 SENSOR FDBK
— 1200

PRESSURE SP

PRESSURE FDBK.
——0.048 in. W.C.

(20 mA 152

28 = oS

02 SENSOR SP
0.7¢

0.4
AN
.8

— 0700
02 SENSOR FDBK
— 1200

PRESSURE SP

PRESSURE FDBK
——0.029 in. W.C

02 SENSOR SP
0.7t

0.4

— 0700
02 SENSOR FDBK
— 1200
PRESSURE SP
—— UnderRange

PRESSURE FDBK.
——0.029 in. W.C.

120
135
IALOG INPUT
a20mA 152

420 ma Input
—10 mA
0

jarm-up Timer:
MODE; DEFAULT

120
135

[
m oE%

5. Click on the setting you wish to change. It will highlight, type in the desired setting
and click “Change”, then click “Save and Close”.
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Changing settings to operate from Warmup Timer or Pre Catalyst Undertemp:

1. The Default settings from Continental Controls allow the GV1 to go from Default
Mode to Air Fuel Ratio Mode based on the 02 Sensor Warmup timer setting.

2. If you desire to change this and allow the GV1 to go from the Default Mode to the
Air Fuel Ratio Mode based on the Pre Catalyst Temperature then a value in the
Calibrate Valve Settings will have to be changed. Currently you would need a
password to enter the Calibrate Valve Menu. You will have to contact Continental
Controls for this password.

3. Achange is being incorporated that will allow this setting to be changed under the
Valve Settings. A new menu entry will be titled Catalyst Settings. This menu will
allow you the opportunity to change the way the GV1 transitions from Default to
Air Fuel Ratio Mode. This change will also be incorporated into the Display in the
GV Interface enclosure.
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Product Warranty

Continental Controls Corporation warrants that all goods furnished by CCC are free from defects
in workmanship and material as of the time and place of delivery.

As a matter of general warranty policy, CCC honors an original buyer's warranty claim in the
event of failure within 12 months of shipment to the end-user, when the equipment has been
installed and operated under normal conditions and in accordance with installation instructions
contained in the operating manual and generally accepted operating practices.

All warranty work must be performed and CCC’s manufacturing facility in San Diego. The
customer is responsible for shipment or delivery of the product to the CCC facility. CCC will pay
return ground freight. The customer will pay any expedited freight fees.
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GV1 Envelope Drawing

D5.65

©

5

4X 1/4-20 x .50 DP MOUNTING HOLES
COUNTER BORED FOR ®3/8 STANDOFFS
DUPLICATE PATTERN ON OPPOSITE SIDE

— 1.07

1-1/2" NPT FEMALE FUEL OUTLET

1/4 NPT VENT (NATURALLY ASPIRATED)
PRESSURE REFERENCE PORT WHEN
MOUNTED DOWNSTREAM OF TURBO
ELECTRICAL CONNECTOR
{SEE INSTALLATION MANUAL

1/4" NPT PLUG
FOR MORE DETAILS)

OPTIONAL DOWNSTREAM
PRESSURE SENSING PORT

b &

1-1/2" NPT FEMALE ﬁ
FUEL INLET

CONTINENTAL — G\/1 GAS VALVE
s on ENVELOPE DRAWING
PN: 52600008-XX

CONTINENTAL CONTROLS CORPORATION
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PHONE (858)453-9880 FAX (858)453-5078
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Interface Cable —AFR Configuration

MS CONNECTOR END PIGTAIL END
SEE NOTE 3 SEE NOTE 2

A VIO = N/C VIO - N/C

. RED - N/C RED - N/C

MMA ORN — CAN H XFEET | ORN - CAN H

Do WHT/ORN — CAN L L o i s e WHT/ORN — CAN L

E—: RN - RS232TX 28 COND, 20 AWS, OVERALL SHIELD GRN — RS232 TX

F .. BRN - RS232 RX SEE NOTES L & & BRN - RS232 RX

6o BLK—N/C BLK - N/C

o WHT/GRN - N/C WHT/GRN - N/C

J s WHI/BRN = N/C WHT/BRN - N/C

Py BLU — 4-28mA DEMAND+ BLU — 4-20mA DEMAND+

Rt WHT/BLU — 4-20mA DEMAND- WHT/BLU — 4—20mA DEMAND-

s GRY=-02Vin+ GRY - 02 Vin +

Tyt WHT/GRY - 02 Vin - WHT/GRY — 02 Vin -

U= YEL/RED - N/C UNUSED WIRES, SEE NOTE 5 YEL/RED — N/C

Vi YEL/BLK - N/C WHT/VIO YEL/BLK - N/C

Xy WHT/BLK = 4-20mA OUTPUT+ qum\ RED WHT/BLK ~ 4-20mA OUTPUT+

¥ L WHT/YEL — 4-26mA OUTPUT— WHT/YEL — 4-2@mA OUTPUT—

SHIELD — SEE NOTE 4

SHIELD

THe CABLE, INTERFACE, AFR, GV

Size | Number

B | 52604827-X

Rev

A

Date 97/26/11 [ Drown by H.

Grimes|

Fllename [Sheet 1 of 3

D
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MS CONNECTOR END PIGTALL END
SEE NOTE 3 SEE NOTE 2
X FEET
CABLE NAME: POWER
CABLE: BELDEN 1838A
1 SHIELDED PAIR, 16 AWG
y =T WHT — BATT + SEENOTE 8 WHT — BATT +
Wismo BLK - BATT - BLK — BATT -
SHIELD — SEE NOTE 4 SHIELD
X FEET

YEL — PRE-CAT TEMP+

LE NAME: PRE-CAT THERMOCOUP
CABLE: OMEGA THERMOCOUPLE
P/N: EXFF-K-285-TWSH-SLE

YEL - CHROMEL +

(=N SEE NOTE 6
| RED — PRE-CAT TEMP- RED — ALUMEL -

SHIELD — SEE NOTE 4 SHIELD

X FEET |
LE NAME: POST-CAT THERMOCOUP
CABLE: OMEGA THERMOCOUPLE

Mo YEL—POST-CATTEMP+ | gnome oo o o YEL — CHROMEL +
N RED = POST~CAT TEMP- RED — ALUMEL -

SHIELD — SEE NOTE 4 SHIELD

PWR & THERMO

Title

CABLE, INTERFACE, AFR, GV1

B

Size Number

Rev

52604027 -X A

Date

@7/26/11

i Drawn by H. Grimes|

Filename

[Sheet 2 of 3

D
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4-20 mA / Stepper Motor / CanBus

Interface Cable

A | B

CONNECTOR — MS31@6F18—1S (1@ #16 SOCKET CONTACTS)
FACE OF CONNECTOR:

PIGTAIL END
SEE NOTES 4 AND 5

A= WHT - 4-20mA DEMAND + X FEET WHT = 4=28mA DEMAND +
B WHT/BLK — 4—20mA DEMAND - CABLE: CAROL P/N: CO785A WHT/BLK — 4—20mA DEMAND —
C = BLU = 4-20mA OUTPUT+/STEPPER C MMmONM._m.Wmn “ .”.iw. OVERALL FOIL SHIELD BLU = 4=-20mA OUTPUT+/STEPPER C
[ ==t RED/BLK = 4=-2@mA OUTPUT-/STEPPER D RED/BLK = 4=2@mA OUTPUT-/STEPPER D
A=t GRN — RS232 TX GRN — RS232 TX
F o GRN/BLK — R5232 RX GRN/BLK — RS232 RX
=t ORN — CAN H/STEPPER A ORN = CAN H/STEPPER A/PWM INPUT
H= ORN/BLK — CAN L/STEPPER B ORN/BLK — CAN L/STEPPER B
| = RED - +12/24 VDC RED - +12/24 VOC
L_Hm_L_.xl_M\»aSun_ﬂ_.z BLK - 12/24 VDC RTN
SHIELD -~ SEE NOTE 3 SHIELD
MS CONNECTOR END: UNTERMINATED END:

STRIP CABLE INSULATION BACK 3/4 INCH AND

STRIP CABLE INSULATION BACK & INCHES

STRIP WIRES 1/8 INCH. THE CABLE INSULATION AND SHORT STRIP WIRE ENDS.
MUST EXTEND FULLY UNDER THE CONNECTOR
CABLE CLAMP. INSTALL HEATSHRINK (ITEM 5)
UNDER CABLE CLAMP.
SEE SEPARATE PARTS LIST:
PL52604@37 Rev B
.ﬁmrmmﬁm. INTERFACE, GV1, 4_ 20mA/CAN/STEPPER
Size Number Rev
3 | 52604037-X | B2
zo._.mw oz w_u_mm._. N Date 7/18/12 EES: by H. Grimes|
Filename 526@4837 Rev B2.5CH imrma" 1 of 2
A B g | D
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A _ B C D

o~

DELPHI WEATHER PACK - P/N 12010501

CONNECTOR:
_m <
Il
1]
X
SEE NOTE 1
CABLE: BELDEN P/N: 9320
1 SHIELDED PARR 20 AWG
Aot BLK =02 GND SEE NOTE 2 BLK - 02 GND
Bzt RED - 02 SIGNAL RED — 02 SIGNAL
SHIELD - SEE NOTE 3 SHIELD
CONNECTOR END:
STRIP CABLE INSULATION AND FOIL SHIELD BACK 1 INCH AND STRIP WIRES UNTERMINATED END:
1/8 INCH. USE PACKARD ELECTRIC CRIMP TOOL P/N: 121155975 TO CRIMP STRIP CABLE INSULATION
AND FOIL SHIELD
TERMINAL AND SEAL ONTO WIRES. S | T I o
TERMINAL [ITEM 6] — DELPHI P/N: 12089188~L
GRN SEAL [ITEM 7] = DELPHI P/N: 12015323 qum_ﬂ%_mm Mzﬁw :
USE POSITION *D* FOR WIRE CRIMP.

USE POSITION *C* FOR INSULATION/SEAL CRIMP.
FOLD DOWN AND SNAP IN TERMINAL LOCK AFTER INSERTING WIRES INTO CONNECTOR.

NOTE 1: "X IN THE P/N DENOTES CABLE LENGTH IN FEET.
NOTE 2: MARK CABLE P/N ON 1.5 IN LENGTH OF WHITE HEAT SHRINK [ITEM 3] AND INSTALL WITHIN 4-8 INCHES SEE SEPARATE PARTS LIST

OF CONNECTOR. PL58585177-XX Rev A1
NOTE 3: SHIELD ON CONNECTOR END IS NOT USED AND SHOULD BE CUT BACK TO WHERE CABLE INSULATION
S STRIPPED. THe eaBLE, SENSOR, GXYGEN, STANDARD
NOTE 4: INDIVIDUAL WIRES TO BE IDENTIFIED WITH FUNCTION USING ITEM 4 AT UNTERMINATED END. mn_w zs._mwmsm 177—XX _§>__
NOTE 5: INSTALL HEAT SHRINK [ITEM 5] OVER CABLE AND WIRES AT UNTERMINATED END e A T
Filename 5@5@5177-XX Rev Al.sch| Sheet 1 of 1

Oxygen Sensor Cable

A _ B _ C D

Page 36 of 39

GV1 Installation and Operating Manual, 52600000, Rev A



GV1 Interface Schematic
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0
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Modbus Register Map

Modbus Register Number

Description

Write to Flash RAM. Data is permanently saved whena 1 is

40010 written to this register

40018 Ou.tlc_et Pressure. Pres:f,ure measured at the Outlet of the GV1.
This is the process variable for the pressure PID loop.
Pressure Set Point. This is the Set Point variable for the pressure

40019
PID loop.

40020 Actuator Output. 0 —4000 counts. 4000 counts = 100%

40024 MAP Sensor adjustment

40025 Milliamp Input (4 — 20 mA)

40027 Firmware Version

40038 Warm-Up timer

40088 Pre-Catalyst temperature

40089 Post-Catalyst temperature

41021 Default Pressure Set Point

41025 Pressure Proportional Gain (PID Gain)

41029 02 Response Gain (PID Gain)

41032 Maximum Outlet Pressure

41033 Minimum Outlet Pressure

41093 MAP Sensor Input 1

41094 MAP Sensor Input 2

41095 MAP Sensor Input 3

41096 MAP Sensor Input 4

41097 MAP Sensor Input 5

41098 MAP Sensor Set Point 1

41099 MAP Sensor Set Point 2

41100 MAP Sensor Set Point 3

41101 MAP Sensor Set Point 4

41102 MAP Sensor Set Point 5

41103 MAP Sensor Schedule Enable

41111 Stepper Resolution

41112 Pre-Catalyst High Temperature Shutdown (Zero to Disable)

41113 Post-Catalyst High Temperature Shutdown (Zero to Disable)

41114 Pre-Catalyst Low Temperature Warning (Zero to Disable)
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