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1. Introduction

1.1 Purpose

This document describes the modifications made in date modified to:

Vehicle registration
XXXXXXXX
Make 


Xxxxxxxx 

Model


Xxxxxxxxxxxxxxxx
VIN


XXXXXXXXXXXXXXXXXXX
Date of Registration
dd/mm/yyy
Odometer reading
nnnnn miles

in order to enable the use of Liquified Petroleum Gas (LPG), so that drivers and repairers can understand the implications of the conversion.

1.2 Scope

The document provides an overview of the system and what fuel can now be used. It provides information about how to use the vehicle, how to re-fuel it and what to do in an emergency situation. It also provides guidance on safety, repairs, maintenance and disposal of the LPG equipment.

1.3 Audience

The document is intended for drivers, repairers and those responsible for the scrapping of the vehicle or the LPG equipment. It is recommended that this document is kept with the vehicle at all times.

1.4 Related Documents

None.

1.5 References

1 LPG Association Code of Practice 11:2001 (incorporating all amendments) – Autogas Installations

2 LPG Association Code of Practice 7 – Storage of Full and Empty LPG Cylinders and Cartridges.

3 BS 5430 – Periodic Inspection, Testing and Maintenance of Transportable Gas Containers

1.6 Administration

The DVLA should be informed that the vehicle is now capable of running on LPG as well as petrol.

Your insurance company should be informed that the vehicle has been modified to run on LPG as well as petrol. This modification is not a performance enhancement.

2. Technical Specification

2.1 Overview

The vehicle was manufactured as a petrol-powered, carburetted/fuel-injected, normally aspirated/turbo-charged y.z litre saloon. It has been modified to allow it to be powered by LPG, but has retained the option to use petrol. Only one fuel may be used at any given time, and the changeover time is more/less than a second.

The installed LPG system is of the multi-point, sequential gas injection type, with its own LPG Electronic Control Unit (ECU) that operates alongside the original petrol ECU. The operation is largely automatic, requiring driver action only when acknowledging the “out of LPG” signal, and to switch to LPG once the situation has been remedied by re-fuelling with LPG.
Or

The installed LPG system is of the single-point, induction type. A closed-loop lambda control system is installed to continuously monitor and adjust fuelling. Fuel selection is controlled by means of a 2/3-position switch.
2.2 LPG System Components

Change the following list of components to match what you have installed: 

Bigas Sequential Gas Injection System N comprising:

· Bigas LPG ECU and wiring harness

· Bigas Liquid-phase LPG filter and shut-off valve

· Bigas RI-21 vapouriser/reducer

· Bigas injector rail 3.0mm, 4-cylinder

· AEB 1050 fuel sender unit

· AEB 013 pressure sensor

· AEB 750 changeover switch/level indicator

· Vapour-phase LPG filter

Stako LPG tank – toroidal, 630 mm x 225 mm 53 litres gross, 42.5 litres (i.e. 80% of the gross capacity) LPG

Emer multivalve – 225 mm/30 degree

UK bayonet filler
3. Safety Instructions

3.1 Gas Leaks

LPG has a distinctive smell when unburned. The vehicle should not smell of unburned gas at any time, except just after re-fuelling. (There is an inevitable release of a small quantity of LPG when uncoupling the re-fuelling nozzle, and a consequent smell of gas that should quickly dissipate.) When the engine is running, there will be a smell of burned propane, which is different from the unburned gas smell. 

If the vehicle smells of unburned LPG, there is a leak that must be located and repaired immediately.

Do not use a naked flame to locate a gas leak.

If the car is to be used, operate the changeover switch to run on petrol. This should operate the 2/3 shut-off valves – one on the tank and the other 1/2 in the engine bay. If the leak persists, turn off the gas using the yellow/brass shut-off valve on the tank located in the spare-wheel well in the boot.

Have the vehicle tested and repaired by a qualified LPG installer.

LPG is heavier than air and will therefore flow to and collect in low-lying areas. Even in low concentrations (as little as 1 part LPG in 50 parts of air) the gas is flammable. It can be explosive at a ratio of 1 part in 25, so treat it with due caution.

3.2 Restrictions

Currently there are restrictions on the use of LPG in the following areas:

1 The Channel Tunnel – no alternative fuel vehicles are permitted

2 Dartford, Mersey and Tyne road tunnels – maximum 500 litres of LPG

Clearly, item 2 above is not relevant to this vehicle.

3.3 Other Safety Considerations

The vehicle should not be subjected to abnormally high temperatures and special care should be taken when using welding, grinding or cutting equipment in the vicinity of the vehicle. (See [1] for guidance).

Vehicles with LPG tanks should not be put through low-bake repainting ovens or similar heating process unless the temperature is controlled to less than 40 degrees C.

4. LPG System Description

4.1 Driver Controls

There is just one driver control, incorporating the LPG fuel level indicator and the changeover switch. It is located below the main dashboard, to the left of the steering column. The changeover switch is a 2/3 position/toggle switch – describe how to change from petrol to LPG and back. Above the switch are 5 Light Emitting Diodes (LEDs), 4 green and one red, that indicate the LPG fuel level as follows:

· 4 green LEDs mean full

· 3 green LEDs mean three quarters full

· 2 green LEDs mean half full

· 1 green LED means a quarter full

· the red LED means reserve.

The tank holds a maximum of nn.n litres of LPG, giving a range of about nnn miles.

To the right of the switch is a red LED that is on when running on petrol.

To the left of the switch is a yellow light that is on when running on LPG.

Describe what happens when the LPG runs out and what the driver needs to do.
If the red petrol LED is on and the yellow LPG LED is flashing, the engine is running on petrol and will automatically switch to LPG after a short time. Amend/replace the preceding statement.
4.2 Re-fuelling with LPG

The filler nozzle is located on the left/right-hand side of the car, at the back, below the petrol filler. The tank fitted to this vehicle should take nn.n litres of LPG when filling from empty. Do not attempt to put in more than this. The filling mechanism is designed to reserve a space above the LPG to allow for the expansion of the liquid as its temperature rises. Once this level has been reached the pump will stop (or noticeably slow) and the fuelling button on the pump should be released.

See section 8 for a detailed guide to re-fuelling with LPG. The counter on the pump should automatically re-set to zero before pumping starts. When you release the re-fuelling pistol, there will be a hiss as a small quantity of LPG is released – try to keep your hands away from the gas as it is very cold and can cause cold burn. If you allow the gas to blow over your hands, you may also find that the smell will linger on your hands. Be sure to replace the filler cap. 

4.3 Starting the Engine

The LPG system has been set-up so that the engine will normally start and run on LPG. When the engine is very cold (air temperature below 5 degrees C), the engine may start more easily on petrol. Once the chill is off the engine, it can be switched to run on LPG. Amend/replace the preceding statement with an appropriate starting procedure.
4.4 Switching to or from LPG

The changeover switch is described in section 4.1. The type of fuel being used can be changed at any time that the ignition is switched on, regardless of whether the engine is running or not, and regardless of whether the vehicle is moving or stationary. Amend/replace the preceding statement.
4.5 Manual Shut-off Valve

There is a manual shut-off valve on the tank, mounted in the spare-wheel well in the boot. Unscrew the 2 bolts holding the gas-tight cover in place in the centre of the tank and remove the cover. The small, yellow handle operates the shut-off valve, closing both the filler and the outlet valves. Replace the gas tight cover before using or leaving the vehicle.
5. Maintenance

5.1 Routine Tasks

A visual inspection of all LPG system components should be carried out at approximately every 6,000 miles or 12 months (whichever comes first). 

· Check all ignition components for defects (these must be in top condition)

· Check that the components are securely fixed

· Check that pipes are not showing signs of fretting/chafing

· Check flexible pipes for signs of sponginess, brittleness or chafing

· Check all joints and connections in the liquid phase LPG supply for leaks

Replace any defective components, ensuring that genuine LPG approved (ECE R67-01) components are used.

At 20,000 miles (approximately),

· Change the vapour phase LPG filter (sequential systems only)
· Check and clean/replace the liquid phase LPG filter.

5.2 Tuning

The following notes are for sequential systems – replace them if single-point system.

The LPG ECU has a plug that allows connection to a PC via a serial port. This can be used in conjunction with the Bigas SGis N software to monitor and tune the LPG system. A manual is provided with the software, giving full instructions on how to use the software.

The system has been set-up to start and run on LPG. If this proves problematic during very cold weather, the parameters can be changed so that the engine will start on petrol and change automatically to LPG once the reducer temperature has reached the configured temperature.
6. Defects and Repair

Safety is paramount when undertaking repair of the LPG system. Section 3.1 covers the subject of Gas Leaks and section 3.3 covers Other Safety Considerations.

Any replacement components must meet LPG standards and should be marked as such. Most items are covered by ECE Regulation 67-01. Vapour phase LPG hoses should be to ISO 8789 standard.

All work should be carried out in accordance with the LPG Association Code of Practice 11 (see [1]).

7. Scrapping

If the vehicle is scrapped or if the LPG system is removed, the LPG tank should be emptied, removed from the vehicle and disposed of in accordance with [3] or stored in accordance with [2].

8. How to Re-fuel with LPG
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