Connection and Programming Manual for
Stag-200 & Stag-300 controllers

(also available from the Help menu and atvww.ac.com.p)

1. Set-up

ver. 1.4 2007-09-10

1.1.Stag-200 Connection Diagram
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Fig. 1 Stag-200 Connection Diagram for Vehicle Insflation
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1.2.Stag-300 Connection Diagram
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1.3.Wiring Diagram for semi-sequential systems.
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1.4.Connection Diagram for full-group systems.
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Fig. 4 Connection Diagram for full-group systems.
1.5.Stag-200, Stag-300 ECU Installation Method.

During the Stag-200 installation, the wire setaguired to point downwards. During the

Stag-300 installation it is suggested for the vgieg to point downwards. Regardless of the
type of ECU it is suggested that it is placed inhsa way to avoid the negative impact of
high temperature and humidity.

1.6. Selection of Pressure Regulator

Install the system according to the connectionmdiang (Fig. 1, Fig. 2). When installing the
Stag-200 or Stag-300 sequence gas injection systemssimportant to select the proper
pressure regulator for given engine power as vgelihgctor nozzles. Improper selection of
the pressure regulator in relation to the engineguowill result in the pressure regulator



inability to ensure nominal LPG pressure, i.e. it vesult in pressure drops when the LPG
delivery is high (i.e. when the throttle is fullpen). When the LPG pressure drops below
the minimum value programmed in the controller,gstem will switch to gasoline.

1.7.Selection of injector nozzles

The injector nozzles selection should also be basethe engine power. The selection of
injector nozzles should ensure that at high entgiads and high rpm, the multiplier for a
given injection time should be close to 1. For thaority of engines, the injection times
equal roughly 15 [ms]. The table below presentsnihezles’ diameters depending on the
engine power per 1 cylinder. To select the rigl#nuter of nozzles, the engine power
needs to be divided by the number of its cylinders.

Nozzle diameter [mm]Reducer pressure 1 [bar]| Engine power per cylinder [KM]
1,8-2 12 - 17
2,1-2,3 18 - 24
2,4-2,6 25 - 32
2,7-2,9 33-40
3,0 41 - 48

Note: the above values are estimates only and do tnoecessarily always reflect the
reality.

This can occur e.g. in vehicles with semi-sequémtigfull group (all injectors activated
simultaneously) injection. In such cases, the regaliameters will be smaller than those
presented in the table above as in these systerambunt of supplied LPG is higher than
in full sequence systems — two times higher forisssquential injectors and four times
higher for full group injectors.

2. Ac Gas Synchro diagnostic software - description

2.1.Controller-PC connection

Upon installing the Stag-200/Stag-300 controllethie vehicle, connect it to a PC with the
Ac Gas Synchro software installed via an RS int&rfmanufactured by AC BHZ2rior to
starting the software, turn the ignition on (in order to supply voltage to the controller);
this is necessary as the controller switches tepstaode (when it will not communicate
with the PC) after app. 10 minutes without poweppy. After starting the software —
provided the COM port is selected properly — thetemler will establish connection with
the diagnostic software and “Connected” will appeathe lower left corner of the screen.
Fig. 5 shows the Parameters window.
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Fig. 5 Parameters window.

If you get the “Controller Error” message and “Nonoection” appears in the lower left
corner of the screen, select a different COM pootf the Port menu at the top of the
screen.

2.2.AC GAS SYNCHRO version

When the diagnostic software is open, the top bide shows the version of the software;
Fig. 5 shows the software version 1.13.10.1.

2.3.Main menu

The main menu consists of the following options:

= Port — changing the communication port, connecting @sdonnecting
the controller

=  Window- selecting the software windows

» Language- selecting the required software language version

= Controller update- updating the controller firmware

= Documentationr- opening a folder with available documentation

= Help- about the software



2.4.Controller Parameters

The controller firmware version is shown at thettat of the screen (Fig. 5); ,ver.” is
followed by the firmware version, where:

1.11 - is the controller’'s PCB version (necessarycbntroller's update)
24 - is the controller’s current firmware version
2007-03-22 09:24:45 — date and time of the firmvwamapilation

Clicking theﬂ button in the upper right corner will bring up t@entroller Infowindow.
A detailed description of th€ontroller Infowindow is presented later in this manual.

The Parameters window lists a number of parameikish need to be set individually for
each vehicle.

TheVehicle parametersgroup contains:

= Number of cylinders rumber of engine cylinders. Ver. 24 and later of
the controller firmware additionally list the follang options:
- 1 Cylinder (motor-bike)
- 2 Cylinders (motor-bike)
These are used for 1- and 2-cylinder engines neotpr-bike engines.

= No. of cylinders per ignition co# the number of cylinders for each
ignition coil
= RPM signal -RPM signal source
In controller’s ver. 1.10 or older:
12 V — signal from the ignition coil
5V — signal from the vehicle’s computer
In ver. 1.11 and later:
RPM detection threshold in Volts. Set the detectiorshold
to a value ensuring proper revolutions reading fthen
controller. E.g. for impulses originating in a gase engine
usually equal app. 5 [V], set the detection thréklbmapp. 2,5
[V]. For impulses originating from the ignition ¢oset the
threshold to app. 7 [V].
Nissan Micra is an exception. Its computer ignition
impulses equal app. 1,4 [V], in which case the ciein
threshold needs to be set at app. 1,0 [V].
For some Renault Megan models, the detection gettin
needs to be set at app. 14 [V

= Engine type -engine type, Standard — standard engine with no
supercharger, Turbo — for supercharged engines

= Gasoline Injection controlled with ,+” - injection signals reading in
systems where signals are “positive”, i.e. grougdaithe common
signal for all injectors and the controlling signake up to 12 [V].

= Lambda type- type of the installed lambda probe:



- voltage— standard voltage probe. Two voltage probes
can be connected simultaneously.
- UEGO -> voltage- wide-band UEGO lambda (current).
The controller shows on an oscilloscope values fitoen
probe in the same form as for a voltage probe. @nly
wide-band lambda can be connected at any given time
- UEGO -> full ramge- wide-band UEGO lambda (current).
The controller shows on an oscilloscope valuesatis/
This makes it possible to watch the entire workisgge
of the UEGO probe, i.e. from lean to rich mixtur@sly
1 broad-band probe can be connected at any ginen ti
Do not select “UEGO probe” for a voltage probe ashis may
damage the probe. Refer to the Connection Diagrami!!

= Injection type- type of injection used in the car,
- Standard- standard indirect injection, gasoline injectarth
no current limit.
- Renix— indirect injection system, gasoline injectorshwi
“Renix” current limit

TheLPG Control Settingswindow lists the following groups of parameters:
Switching to LPG —parameters related to switching from gasoline tGLP

= Switching temperature LPG pressure regulator temperature required
for the controller to switch to LPG,

= Switching threshold engine rpm required for the controller to switch
to LPG. For rpm set to <700, the controller swikk®LPG at idle run.

= Switching time- time after starting the engine when the contraén
switch to LPG.

= Cylinder Switching time elapsing between the switching of subsequent
cylinders. E.g. with the setting at 200[ms] for-ayinder engine, the
switching from gasoline to LPG or LPG to gasoling take
4*200[ms]. This works regardless of whether theofjae injection
system is the so-called full sequence or Betting the switching time
to O will result in the switching from gasoline toLPG or vice versa
and turning on and off of the solenoid valves withat any delay.

Switching to gasoline parameters related to switching from LPG to gasolin

=  Min. LPG temperature min. LPG temperature; when lower, the
controller will switch over to gasoline.

=  Min. LPG rpm— min rpm; when lower, the controller will switcher
to gasoline.

= Max rpm- engine rpm; when higher, the controller will sshito
gasoline

= Pressure Error Time amount of time with the LPG pressure lower
than minimal before the controller switches to djagoand reports:
“LPG pressure too low”.



= Switch to gasoline with first Pressure Dropvith this option selected,
the controller will switch to gasoline when the LP€&ssure drop is
detected. When unselected, the controller will shvéome cylinders to
gasoline when the LPG pressure is detected to loR€& usage.

Calibration parameters- parameters related to controller calibration.

= LPG temperature at Calibration HPG temperature at which the
controller was calibrated.

= Pressure
- Operationat- LPG pressure at which the controller was
calibrated. This setting can be altered manuglbwever, each
change of the operational LPG pressure requires mtiplier
map calibration!!!
Minimum — when the pressure is lower than minimum, the
controller will switch to gasoline if the duratia@f min. pressure
exceeds th@ressure Error Time.

Remaining parameters in th®G Controller Settings group

= Fuel Type- type of fuel in the LPG system

= Injector Type- type of the LPG injectoChanging the injector type
requires re-auto-calibration or multiplier map calibration!!!

= LPG Injectors Settings calibration of particular LGP injectors.

= LPG level indicator LED thresholds setting. This button is used to se
the low LPG LED onl/off threshold settings as walita select the LPG
level sensor (this is explained in more detailsrlat the manual).

Clicking theLPG Injectors Settingsutton will open up the following window in whiche
LPG injectors can be calibrated:

@ Gas injectors settings E

Gas injectars conections

[%]
[%]
[%]
[%]
[%]
[%]
[%]

[%]

bbbl

Use this window to calibrate (in %) the LPG injestoThese settings enable a
correction of the fuel mixture for each cylinderhi§ is used e.g. to correct the
injection time variations present in a “V” type eémg cylinders.

To calibrate the injectors, use the following mdore: Upon auto-calibration,
check thegasoline injection timesfor each cylinder when using gasoline. Turn the
LPG injectors on, one at a time, and observe ifeth@re any differences in the
injection times after switching from gasoline to &PAdjust the % settingéonly
when necessary!for each injector so that switching to LPG oneatpr at a time will
not result in changing thgasoline injection times.

(o]



WARNING!!! Use this option as a last resort, i.e.when sure that the
installation was performed properly, all mechanicalissues have been eliminated
and injection times variations for given injectorsare still present when using
LPG. Do not ever use injection strip-collector pips of different lengths and then
the injectors’ calibration to accommodate this diference!!! Also never use this
option when the system is not in a perfect workingondition or when some of its
elements have worn out.

Using this option in a manner not consistent withthe above instructions
may result in damage to the car!!!

The correction window may be opened regardlesketelected tab, i.e. the map tab may
be opened and the correction window on top of it.

There are 3 buttons at the bottom of the Settialgsised to perform the following actions:

» Read - read the controller settings from a file
= Save — save the controller settings to a file
= Default — restore default controller settings



2.5.Controller Info

To bring up theController Infowindow, click theﬂ button in the upper right corner of

the screen or select “Controller Info” in the Hehgnu.

About gas ECU
ECU working time

Petrol 9H48M11 S
From last conn. OH48M 95
Gas O0H 2M355
From last conn. H M S
Inspection H M 5
Events Date Time Code

2007-04-10 1017-22  03B5-051B
2007-04-10 10-37-30 03B5-051B
2007-04-11 10-51-33  OBBS-051B
2007-04-11 10:51-27  03B5-051B
2007-04-10 10-37-30  03B5-051B

Ll 2007-04-10 10-51-52 08B5-051B

5/H gas ECU

Your PC code: 08B5-051B

Fig. 6 Controller Info window.

The Controller Info window (Fig. 6) shows the fallmg parameters:

10



Controller Work Time:

Gasoline— total working time of the controller using gasellisted in
the following formatH — hours, M — minutes, S — seconds.

Since last connectionworking time of the controller using gasoline
since its last connection with a PC.

LPG - total working time of the controller using LPG

Since last connectiefworking time of the controller using LPG since
its last connection with a PC.

Inspection— Service Schedule. When the controller reaches th
working time using LPG set in this field, every @érthe ignition key is
switched-off the controller will produce an acoastignal reminding
of the inspection. Clearing the Inspection Scheduéxplained below.

To set the Service Schedule, click the “Set” butitorthe Controller Info window. The
following window will pop up (Fig. 7):

Set inspection

Inspect. after *| km 1h=50 km
Inspection time 20H OM DS

Set |

Fig. 7 Inspection Schedule window.

The next service visit time is calculated on theidaf mileage. The default setting is 1 h =
50 km, yet it is configurable. The above window whdahe next service visit set to 1000
km, which in this case equals 20 hours of work.

To clear the service schedule, select “Disabled”which case the controller will not
monitor the service schedule.

Below the working times, the Controller Info lighe following types of registered events:

First PC Connectior- date of the first controller-PC connection.
First Settings Modification- first modification of the controller
settingsIf these fields do not show dates but instead the???”
symbols, it means an error occurred in the Controkr Info. Time
information has been lost and the controller will gart counting the
times from the beginning.

Mod. date 1 — Mod. date 5 — a list of controllettings modifications.
From the most recent ones till the oldest.

Unknown Settings Mod. — This happens when the otlatts settings
modification is performed with a date earlier tfapreviously
performed modification.

Each event is also accompanied by a “code” linkethe PC on which the modification
was made. Thus knowing the modification date ad aglthe PC code, it is easy to
determine whether any modifications have been padd by anyone else.
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The bottom of this window shows additional infortion:

= Controller S/N- the serial number of the controller. Not avdddior
older versions of controllers.

= PC code- The code of the PC on which the AcGasSynchravso# is
currently used.

2.6.Signals, injectors, switchboard

On the right side of the window (Fig. 5) there Hre “Signals” and “Injectors” windows.
The “Signals” window shows the following signalsasared by the controller:

= LPG pressure [barl- LPG pressure value (the difference in the
pressure regulator pressure and the suction cotlpegssure)
= MAP pressure [bar}]- pressure inside the suction collector (absolute
pressure value)
= Injection time [ms}- gasoline injection time
- Inj. 1 — Gasoline injection time for Injector 1
- Inj. 2— Gasoline injection time for Injector 2
- Inj. 3— Gasoline injection time for Injector 3
- Inj. 4— Gasoline injection time for Injector 4
- Inj. 5— Gasoline injection time for Injector 5
- Inj. 6 — Gasoline injection time for Injector 6
- Inj. 7 — Gasoline injection time for Injector 7
- Inj. 8 — Gasoline injection time for Injector 8
= LPG Injection time [ms} LPG injection time (for the first cylinder)
= LPG temperature[°C} LPG temperature at the pressure regulator
output
Red. Temp. [°C} liquid temperature at the reducer
Lambda 1 voltage [V} voltage at the lambda probe 1
Lambda 2 voltage [V} voltage at the lambda probe 2
Power Supply voltage [V} voltage at the controller's power supply
RPM [rev/min]— engine revolutions

All the above described signals are also visibletlon oscilloscope. To turn off a given
signal on the oscilloscope, click on it. By clicgion the name of a given signal you can
change its colour on the oscilloscope.

Below the signals (Fig. 5) there is a field withiae LPG injectors. This is used to turn off

selected LPG injectors. E.g. in a 4-cylinder engimermally 4 LPG injectors are active

(green). To turn off a selected injector, clickiband the corresponding gasoline injector
will be turned on. This is useful in diagnosing aamanical damage on an injector. When
the power is switched off with the ignition keyl BPG injectors are turned on.

There is a LED switchboard under the Signals ajettars windows.

Fig. 8 LED switchboard

There is a button on the LED switchboard for chagghe fuel type. The
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LED next to the switch signals the controller ssatu

= off — gasoline

= on-LPG
= blinking — auto mode

The currently used fuel type information is shovmder the switchboard. There are 5 LEDs
at the top of the switchboard showing current L&l in the tank. Click on one of the
four LEDs to enter the LED threshold settings.

O @& @ O O

<M <8,00 <2,00 <1,00

Poziom Gazu

Rodzaj czujnika 50 [kChm] malejacy =

vl

201 V]

Wyijscie

Fig. 9 LED threshold settings

Use this window to set the voltage which will tumn a
given LED. The LPG level sensor type is also set las
well as the LPG level voltage.

When the “LED threshold settings” window is
active, changing the LPG level on the sensor result

immediate change of LEDs status. This is used ¢glckthe proper activity of the full tank
sensor and the LED bar. When this window is cldsedmal activity) the LED level change
on the sensor is shown on the LED bar after a iemy period of time.

2.7.Auto-calibration

The auto-calibration window is used to calibrate émgine at idle run. Start the calibration
after the engine is turned on and the lambda plmggns to work. During the auto-
calibration the engine should work at idle run. @8tioff air-conditioning and lights and do
not turn the steering wheel. The controller willitely a few times from LPG to gasoline.
Once the auto-calibration is complete, the corgralisplays a message informing the auto-
calibration has finished successfully. The follogimessages may appear during the

calibration:

= Engine rpm too low [rpm]- engine rpm are too lovegse check the “No.
of cylinders per one ignition coil” setting

= No injection at the injector — no signal at theajeee injector — check the
connection of the emulator’s bundle.

= Collector pressure [bar] incorrect — the collegiogssure may be incorrect,
check the collector’s pressure sensor settings.
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2.8.0scilloscope

e e S r—— Fig. 10 Oscilloscope view

) . When the auto-calibration map tab is selected, the
; . oscilloscope is visible. The oscilloscope showsta!
1 »[mlef=[]¥] i signals descrlbed in pomt 2.5. The control buttons

rrrrrrrrrrrrrrrrrrrr

= Start the oscilloscope

= Stop the oscilloscope

= Save current oscilloscope display

= Load saved oscilloscope display

= Decrease the number of displayed points (onlydadéd graphs)
= Increase the number of displayed points (only daded graphs)

When the controller works with LPG, a continuouseliappears at the top of the
oscilloscope; its colour corresponding to the Lig@tion time.

2.9.Errors

The Error window shows the following field:

= Continuous signal for errors — if selected, acausignals will inform of an error
until manually turned off by the user. If unselel;tthe acoustic signals will remain
on only for a set amount of time.

The Current Errors window shows current errors méed by the controller and the
Recorded Errors window shows errors recorded duhagontroller’s operation.
The following errors may appear during operation:

= Injector No. [...] Error —no LPG injector No. [...] or injector damage

= Voltage Error — voltage at the controller’s power supply loweari® [V]

= LPG pressure too high- the LPG pressure has been two times higher than
operational pressure for 60 seconds (a reducetgm)b

= LPG pressure too low— the LPG pressure has dropped under the min.ypeess
value for a set amount of time.

= No gasoline injection— the controller has detected a lack of gasolinector
signal for one or more gasoline injectors.

= Data error, check settings!- the controller has detected a settings erraciclall
controller settings.

= Power supply voltage too low for LPG!- the controller power supply is too low
to work with LPG.

= Time Error — Controller Info has been damaged and automatidalletedIn this
case, the First PC Connection and First Settings Mifications info will not be
shown.

The following warnings may appear in the Warningsdow:
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= LPJ injectors fully open!!l — Check the lambda probe at full engine loddP&
injection loop, i.e. an LPG injection’s started bebre the previous LPG
injection ended. If the lambda probe is “rich” at the time of this message, this
warning may be ignored. Otherwise, replace the ingors’ nozzles with higher
diameter ones to decrease the multiplier.

= Inspection required!!! The installation requires a periodical service tvigio
delete this message, go to the Controller Inforsgst click “Set Inspection” and
either set the next service visit in kilometressetect “Off” in which case the
service reminder will be inactive.

There is a “Delete” button at the bottom of theeserused to delete all registered errors.

2.10.Map

The Map window shows the LPG controller maps.
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Fig. 11 Controller map
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Fig. 11 shows 3 maps:

=  Multiplier map - orange
= Gasoline injection time map (with gasoline) -blue
» Gasoline injection time map (with LPG) - green

The multiplier map is orange. The left axis of tteeordinate system (Multiplier) and the

lower axis (Injection time [ms]) relate to the mplier map. The multiplier map is used to

set the multiplier for a given gasoline injectiomé. The yellow points visible at the map

are used to set the multiplier. Upon auto-calilbrat? yellow points appear on the left-most
and right-most positions with 4 additional poinisbetween. To move a given point, select
it by clicking on it. The value of a selected pastisplayed at the lower right corner of the
map. To move the points on the map, use the foligeys:

» «— - left arrow moves the point to the left (chammgéhe injection time
for a given point)

* — - right arrow moves the point to the right (chamjehe injection
time for a given point)

= | - down arrow decreases the multiplier for givegedtion times
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= 1 -up arrow increases the multiplier for given atjen times

= Insert” (when a point is active) or right mousdton— add a new point

= Delete” — delete a point from the map

= Page Up” — move the map up

= Page Down” — move the map down

= Ctr"+ <« or,Ctrl" + — change the active point (move to the next
one)

When the ,Shift” key is pressed in, the map movetrsgeed is multiplied by 10 (fast
movement). When no point is selected, thearrows move the entire map.

Apart from the multiplier map, there are two otmeaps in the window. The blue map
represents the gasoline injection times (with gaedl The right axis Collector pressure
[Kpa] and the lower axis Injection Time [ms] reldtethis map. The map consists of blue
points. After collecting the data, the controllerts these points into a continuous line. The
same applies to the so-called LPG map, i.e. the ahggasoline injection times (with LPG)
which is green.

After the controller collects both maps, i.e. tles@ine and LPG maps, the Deviation tab
becomes active where a red line shows the differéetween gasoline and LPG.

The map window on Fig. 11 shows a blue square maitkeposition changes horizontally

depending on the collector pressure and verticalpending on the gasoline injection
times. It is very useful during map collection ashows the load and injection times of the
engine.

The “Delete” button is used to delete the gasohne LPG maps. The “Lock” button

situated next to it is used to block the gasolirmmnce it is collected by the controller, i.e.
the controller will not modify the gasoline map end is collected (drawn with a

continuous line).

2.11.Controller update

To update the controller, connect it to the diagoosoftware and turn the engine off.
Select “Controller update” from the main menu. T@entroller update” window will pop
up. The “Controller Parameters” window shows th&nmation on current controller
firmware version. Click “Load update” and select thpdate file depending on the PCB
(board) version of the controller. The controll€&Bversion is represented by the first two
digits in the code versions, i.e. in a controllethvthe software version 1.6.18:

= 1.6 —is the controller PCB (board) version
= 18 — the controller firmware version

In this particular case, the update file shouldnbened 1.6.x, where x stands for the new
version of the firmware.

Once the update file is loaded, click “Update”. Wttae progress bar reaches 100%, the
controller will disconnect and then re-connect. Tigsv version number should appear at
the bottom of the screen and should reflect theiwemumber of the update file.

Should the update go wrong and it be impossibledonect with the controlle(for
firmware ver. 19 and older).
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Close the diagnostic software

Turn the ignition off

Disconnect the RS-232 cable from the PC

Start the diagnostic software (the “No LPG con&dlimessage will

appear)

= Connect RS-232 to the PC

= Take out and then reinsert the main fuse (LED ensthitchboard will
turn on)

= Before the LED turns off, press the button on thHeDLswitchboard
(LED will turn off now)

» Go to Controller Update, select the update file eick “Update”

= When the progress bar reaches 100%, the contrsiieuld connect

with the diagnostic software.

(For firmware ver. 20 and later):

The diagnostic software will detect an update emod — upon connecting with the
controller — will open the update window. Perfoime ipdate procedure again.
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3. Programming the Stag-200, Stag-300 controllers
There are two ways to program the Stag-200 and E@gontrollers:

= Programming with the gasoline and LPG mapsSee 3.1 to 3.4
= Manual programming of the controller. See 0

Programming with the gasoline and LPG maps consfdfse following stages:

= Auto-calibration of the Stag-200, Stag-300 conéoll

= Collection of the gasoline injection times with gkise (gasoline map)
= Collection of the gasoline injection times with LRG?G map)

= Making sure both maps match and checking deviations

3.1. Auto-calibration

Prior to starting the auto-calibration, start tingiee and wait until the lambda probe begins
to work. During the auto-calibration the engine wdowork at idle run; do not increase
rpm, switch off air-conditioning and lights and dot turn the steering wheel as this may
cause errors during the auto-calibration. During #uto-calibration, watch carefully
gasoline and LPG injection times. If LPG injectittimes are shorter than gasoline injection
times, the injector nozzles may be too large ammilshbe replaced with smaller diameter
ones. When the auto-calibration is complete, 2eexér yellow points and 4 additional
points in between will show up on the multiplierpnd@he second left point is the point of
engine operation at idle run i.e. the point of epien during auto-calibration. The
multiplier’s value for this point should be betwetd and 1.6; if the value is greater than
1.6, longer times of gasoline injection i.e. greatead and high rpm, may cause
overlapping of injection times i.e. one LPG injectiwill begin before the previous one
ends (looped injections). In such a case, the obetrwill display the ,Injection time too
long” error messagéiowever, in such a case, check the operation of theembda probe;

if it is in the “rich” mode and the vehicle drives without problems, the error can be
ignored.

3.2.Collection of the gasoline injection map with gasote (gasoline map)

Having finished the auto-calibration, switch overgasoline and drive the vehicle for app.
4 km to collect the gasoline map. During the caitet of the map try to drive without
changing gears e.g. at th® dear and in a way making the lambda probe to “tvoek
changing its mode from weak to rich. Blue pointewgt appear during the collection of the
map. To collect the map quicker, adjust vehiclallmasuch a way causing new points to be
collected in places which are still empt@ollection of maps is performed without
participation of the diagnostic software, thus carbe done with the PC disconnected.
However, collecting the map while the PC is coneeé&nd the diagnostic software running
is quicker and enables the operator to see whattiglly happening to the vehicle. When
the controller collects sufficient number of poirttse map will be drawn with a continuous
line and the gasoline map collection is finished.

3.3. Collection of the gasoline injection map with LPGLPG map)
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Having collected the gasoline map, switch to LP@ aallect the LPG map in the same
way the gasoline map was collected. The LPG mapldhee collected in the same road
conditions and with similar loads as the gasolirenThe LPG map is drawn with green
points. Having collected sufficient number of grgmints, the map will be drawn with a
continuous green line. If the controller is setgady (the multiplier characteristics selected
properly), the gasoline and the LPG maps shoulccimdf the maps do not match, the
multiplier characteristic should be corrected at points where the maps do not match (the
lower axis of co-ordinates for injection times).thfe LPG map is collected with the PC
connected and the diagnostic software runnings passible to immediately correct the
multiplier characteristics when the collected gr@emts do not match with the gasoline
map. It is even strongly recommended to use theirP@is way as if the multiplier
characteristics differ strongly from the requireges, the controller starts to switch over
and — in the extreme case — can activate the “Ch&igkal lamp. When correcting the
multiplier characteristics, make the points on & map match with the gasoline map.
Once both maps match, the characteristics are pyoged.

3.4.Checking if maps match, verification of deviations

Having collected the gasoline and LPG maps (botlpstdgrawn with continuous lines)
check the deviation between them. In Map window there is the “Deviation” button
located on the right. Press it to see the deviajmaph drawn with a red line. If the
deviation fits within = 10%, the controller is pmagnmed properly; otherwise, the
multiplier characteristics should be correctedanh{s where maps do not match.

3.5. Controller manual setting

The controller may also be set up manually, whicprevided sufficient experience has
been gained — may prove quicker than the aboveidedqrocedure.

Start with the auto-calibration in the same waydascribed above (this is necessary to
ensure the controller works properly, see 3.1)hdf auto-calibration finishes properly and
the multiplier values are correct for the calibwatpoint, switch the engine to gasoline and
take it for a ride. The multiplier characteristiesed to be set in the following way:

Drive the car with a constant load, i.e. the gaoinjection times should be stable. Adjust
the engine loads so that the injection times equgalapp. 5 [ms]. The blue marker will help
determine the injection times as it is locationtba horizontal axis is determined by the
injection times. Next, switch the car to LPG andahkathe blue marker for variations in
injection times when compared with the earlier ¢jasoinjection times. If the injection
times decreased (the marker moved to the leftesams that for the selected injection times
the multiplier is too high (the mixture is too rjchn this case, lower the multiplier value
for the 5 [ms] injection time (in our case). If upswitching to LPG the blue marker moves
to the right, it means the mixture is not reachugioand the multiplier needs to be brought
up for given injection times.

The procedure described above should be performed few different injection times,
starting at the calibration point all the way uriidavy load injections. You can check the
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multiplier map e.g. every 2 [ms] starting at thélration point. If necessary, add a point at
the multiplier map to set it more precisely.

Once the manual setting is complete, both mapselige and LPG — should match.
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4. LED switchboard operation and acoustic signals (UseManual)

4.1.LED switchboard

The LED switchboard consists of:

= LED line indicating LPG level
= the LED indicating type of fuel
= button

LED line— shows current LPG level in the tank. 4 green LHEfkcate a full tank; a red
LED indicates “reserve”.

The LED —shows current operating status:

= off — the engine runs on gasoline

= slow blinking (once per second) — awaiting engine
temperature reading

= normal blinking (twice per second) — the controlkin the
auto-mode (waiting for required rpm before switchito
LPG)

= fast blinking (4 times per second) — controlleoeiino LPG
in the tank)

= on - the engine runs on LPG

Push button —for switching from one fuel type to another

The controller “remembers” the last fuel type settng before switching the ignition
switch off.

In order to start the engine on LPG (e.g. when thasoline pump is damaged), press in
and hold the button on the LED switchboard whilertung the ignition on. The LED
should come on. When the engine revolutions are e¢¢d, the controller turns the
solenoid valves on and the engine starts on LPG.

In this mode, it is not possible to turn back togine. Turn the ignition off to turn this
special mode off.

4.2.Acoustic signals

The controller generates the following acoustinalsg:
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= Three acoustic signals — when switching from LPG to
gasoline because of low LPG level in the tank

= Three short acoustic signals followed by a long-enéhen a
controller error occurs

= When switching the ignition off — two short signals
followed by a long one indicate a scheduled servicd.
Visit a service station to have your system checked
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