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1. Controller installation

1.1. Layout diagram STAG-4 QBOX BASIC
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Fig.1 STAG-4 QBOX BASIC controller installation layout diagram
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1.2. Layout diagram STAG-4 QBOX PLUS
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Fig.2 STAG-4 QBOX PLUS controller installation layout diagram.
FRONT VIEW

&' 1S0-9141

1SO-14230
16}
ORANGE ] .
Pin No.15in OBD connecfor +———————» STAG:Ig-g%)Z(Co:;mector -mz
i i ORANGE-GREEN
70 Pin No.7 in OBD connector  +———————> o, o K NOIOT o [BOF e
ORANGE-GREEN
FRONT VIEW
1ISO-15765
YELLOW-BLACK
: ; Pin No.3B in —— YELLOW-BLACK
. ‘+——>
Pin No.14 in OBD connector STAG-4 Q-BOX connecfor
i No.6i PinNo28in  grmuack |
[} Pin No.6 in OBD connector STAG-4 Q-BOX connector

BLACK

Fig. 2a Wiring diagram for STAG-4 QBOX PLUS connection to OBD interface.
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1.3. Semi-sequential control

PETROL INJECTORS LPG INJECTORS I
LEDAN ut A —]
'\\\s\ — I ' YELLOW '\\\s\ = BLUE_RED
B\ =i B\ 120
! i YELLOW-GREY
YELLOW-BLACK]
LEWANS Lz
Qo+ ks g 8w —
/ 5! g +12v)
I ' I
P . GREEN-GREY
E GREEN-BLACK|
T
R LENANG [TERPANG
(o) '\\s\ «— I ’ RED '\§\ =+ BLUE_RED
L < s’ « “12v)
= ' g RED-GREY
c RED-BLACK|
U R
re S us &
\s\ — b ’ BLUE '\s\ o "~ BLUE_RED
EN K BN b
! 1 ! BLUE-GREY
. BLUE-BLACK

Fig. 3 Semi-sequential control layout diagram

1.4. Full-group control
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Fig. 4 Full-group control layout diagram
1.5. Mounting the controller STAG-4 QBOX

STAG-4 QBOX controller must not be installed in a place exposed to high temperatures and/or damp.

1.6. Selection of pressure regulator

Install the controller according to the layout show in Fig. 1 or Fig. 2. In a sequential injection system,
pay attention to select a pressure regulator properly matched to the given car engine power and
injector nozzles. A pressure regulator that is poorly matched to the car engine power will not be able to
provide sufficient supply of gas at large demand (fully open throttle) and to maintain nhominal gas
pressure within the system. Should gas pressure drop below some preset low threshold, the controller
will automatically switch to petrol.
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1.7. Selection of injector nozzles

Injector nozzles diameter must also be matched to the given car engine power, see the table below.
Power per cylinder is engine power divided by number of cylinders in the engine.

Nozzle diameter [mm)] Power per cylinder range [KM]
reducer pressure 1 [bar]
1,7-18 11-16
19-22 17 - 28
23-25 29 - 34
2,6-28 35-40
29-30 41 - 48
3,1-32 49 - 55

The above rough values may in some cases not correspond to actual values.

2. The AC STAG diagnostic program

2.1. Controller-computer connection

Using a RS, USB or Bluetooth+ link connect the vehicle-installed STAG-4 QBOX BASIC
controller with a PC computer on which the Ac Stag diagnostic program is to be run. Turn the vehicle
ignition switch ON to supply the controller with power before launching the program. This step is
required since no commu-nication with the controller is possible while it is in sleep mode into which it
is automatically turned about 10 minutes after its power is disconnected. As soon as the program is
started, the controller links with it (provided the correct COM serial port is selected). Successful
communication is confirmed by the ,Status: No ignition switch”, ,Status: Waiting for gas”, ,Status:
Petrol” or ,Status: Gas” message displayed at the bottom left corner of the program screen.
Parameters window and tabs are presented on figures 5 + 8.

If you get the “Controller Error” message and “No connection” appears in the lower left corner of
the screen, select a different COM port from the Port menu at the top of the screen.
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BEacsTaG 0.15.7 -of x|
Port  Window Language Tools Help
| Manitor o x|
Parameters |Autuca|ihration| Errnrsl Maps | Recorderl Diagnnsﬁcl & |
I Car parameters | Gas controller settings | Advanced settings | Car info |
Engine parameters
Number of cylinders 4 cylinders vl
Engine type Standard vl _
. : anaar Pressure [Bar] Ey
Source of RPM signal i r —
g IIgnltlon Cail I Gas 1.06 ¥
Number of cyl. per coil Isingle ol vl MAP 101 ¥
RPM signal |2,5 fa [+/] Inj. time / dose [ms] ®
RPM signal filter r P1 0.00 ¥ G1 000 ¥
P2 000 ¥ G2 0.00 v
Sensors and actuators P2 0.00 ¥ G2 0.00
Lambda sensor 1 voltage vl P4 0'00 cd 0'00 4
Lambda sensor 2 Sensor not connecked j fﬁf‘f
Advanced settings Temperature [°C] @
Injection type Standard Jhd Gas 12 IV
Inj. control type Standard = 37 v
39 ¥
Other [V /[ mA / %] @
Lamhda 1 25HH ¥
Battery 1236 v
RPM [RPM] @
RPM 0~
Engine load @
BT
Status: Waiting for gas | STAG-4 QBCx PLUS wer, 2.1.1 33.1.0 Z2014-04-28 15:53:16 |
Fig.5 Parameters window (Car parameters)
B ac sTAG 0.15.7 =10l x|
Port  wWindow Language Tools Help
| Monitor o x|
Parameters |Autucalihratiun| Errnrsl Maps | Recurderl Diagnosﬁcl & |
Car parameters | I Gas controller settings | Advanced settings | Car info | ;{a
Switch-overto gas Petrol switch-over =
Fuel type ILPG vI Min gas RPM ISDD fa [rpm]
Switch-over threshold ISUD fa [rpm] Max gas RPM soo0 #4] [ipm] Pressure [Bar] @
Switch-over time |2 fZ] [s] Pressure error delay ISDD fa [ms3] Gas 1.06 v
Reducer filling time IDJ2 fZ] [5] Intelligent press. drop service IInactive vI MAP 101
Switch-over temp. ISD ’ZI[°C] Min. gas temp. Iu fa ['C] Inj. time / dose [ms] ®
Cylinder switch-over I2DD fa [ms] Max load on gas ot %] P1 000 ¥ G1 0.00 v
Hot start o P2 0.00 & G2 0.00 ¥
Switching b d = Sensors and actuators P3 0.00 v G3 0.00 v
witching to gas soun v Gas injector type Ip'c Wit j # | P4 0.00 ¥ 0.00 v
Calibration parameters Reducer temp. sensor |7.04-2¢ (included in kit) = | T" F ‘Z F o
Dpsistionalpressu |hJ°9 2gjtbal Gas kemp. sensor JcT-02-2K Gincluded in kit) x| émpera re ) 12 If
o as W
Minimum pressure ID,64 fa [bar] Extra-ini. off threshold mu = s 37 @
Gas kemp. 32 ['C] . .
Int. extra-inj. handling r 39 v
Gas level indicator Config, | Other [V / mA [ %] @®
— Lamhda 1 256
Configuration IOBD Reader vI BﬂttB[Y 1235 ¥
RPM [RPM] @®
RPM 0 v
Engine load @®
BT -
Skatus: Waiting for gas | STAG-4 QBOX PLUS ver, 2,1.1 33.1.0 2014-04-25 15:53:16 |

Fig.6 Parameters window (Gas controller settings)
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BEacs1aG 0.15.7 I [m] o5
Pork  Window Language Tools Help
| Monitor 2 x|
Parameters |Autuca|ihratiun| Errnrsl Maps | Recurderl Diagnosﬁcl il
Car parameters | Gas controller settings ||Advanced settings | Car info |
Emergency starts Leaning oncold engine
Allowed ID -ra r Max. engine kemp. 401 fa["E]
Max. RPM fa[H il :
Performed 0 Clear | - 000 Pressure [Bar] ®
Max. gas injection time 20 fa[ms]
Pressure release Active r Gas 1.06 v
Switch-over threshold 1,6 A[bar] MAP 1.01 v
Pulse frequency g faﬂ I Other Inj. time / dose [ms] ®
Pre-filling system I F21 000~ Gl 000~
Petrol portion = -
Min. petrol inj. time 0,0 fa[ms] P2 0.00 ¥ G2 0.00 ¥
: P3 000 ¥ G3 0.00 v
Min. RPM 0 fﬁ[HF‘M] P4 000 0.00 ¥
Petrol adding time 0,0 fa[ms] ﬁ ﬁ -ﬁ ﬁ .
Injectors heating Temperature [°C] ®
Injectors heating ' Gas 12 ¥
Activation temperature Im fa["E] 37 ¥
39 ~
Other [V /[ mA [ %] ®
Lambda 1 255
Battery 12.35 ¥
RPM [RPM] ®
RPM o~
Engine load ®
BT -
Skakus! Waiting for gas | STAG-4 QBOX PLUS ver, 2,1.1 33.1.0 2014-04-25 15:53:16 |
Fig. 7 Parameters window (Advanced settings)
EHacsTac 057 -1of x|
Port  WWindow Language Tools Help
Y Y it 2 x|
Parameters |Autuca|ihration| Errorsl Maps | Recorderl Diagnosﬁcl il
Car parameters | Gas controller settings | Advanced settings ||Carinfn |
Gas installation fitter
First Name I Last Name I i
Pressure [Bar] w
Phone I WWW / e-mail I Gas 106 v
MAP 101~
Car info Inj. time / dose [ms] ®
P1 0.00 v G1 0.00 v
Carmaker ! [ ! =l |p2 00 F G2 000 @
Year Il] j Engine code I P3 000 ¥ G3 0.00 v
) ) P4 0.00 Iv 0.00 v
Capacity [cm32] II] A Engine power [kW] II] ﬂ f ﬁ ﬁ f
YIN I Mileage [km] II] A Temperature [°C] @
Gas 12 &
Gas installation 37 v
39
Reducer Jet diameter [mm] 0,0 A Other [V / mA / %] @
Lamhda 1 255 ¥
Battery 1235 ¥
RPM [RFM] Iy
RPM 0~
Engine load @
BT -
Skatus: Waiting for gas | STAG-4 QBOX PLUS wer, 2,1.1 33.1.0 2014-04-25 15:53:16 |

Fig. 8 Parameters window (Car info)

AC S.A. all rights reserved. Under penalty of law and/or liability claims it is forbidden to copy, publish, distribute, make available and/or use in any way all or any part of information contained
within this document, in particular photographs, drawings, illustrations, trademarks, etc

9



www.ac.com.pl | info@ac.com.pl

®
S I AG AC S. A. ul. 42 Putku Piechoty 50 | 15-181 Biatystok, Poland | tel. +48 85 743 81 00, fax. +48 85 653 93 83

autogas sy

2.2. AC STAG version

After the diagnostic application startup, the version info is presented on its top bar;
the examples (figure 5-8) present version 0.15.7.

2.3. Main menu

The main menu consists of the following options:
= Port — options may be used to select a COM port, set-up the communication link,
terminate communication with the controller
= Window — options may be used to open program screens (such as: oscilloscope,
monitor parameters, monitor autoadaptation, reader OBD) if they have been closed
] Language — options may be used to select user interface language version
= Tools — option may be used to update hardware devices, setup program settings,

load store settings “*, store modified settings “ , restore default (factory) settings *
= Help — options may be used to display info on the program/the controller and
documentation (including this manual).

To bring up the About gas ECU window, select “Gas controller info” in the Help menu”.

ECU working Lime

Fuel: L1H 26M (22%)
Since last conneckion: OH OM  0%:)
Gas: 41H 390 (78%)
Since last conmection: OH 0/ 0%:)

Service: Z00H 0M

Date Time Code

2013-12-05 128143 642BCALG
2013-12-05 1M2927  64ZBCALG
2014-04-17 12:55:143 40791278
Z014-04-10 1m04:22  1442C2%E
2014-04-17 12:42:28  1442C2%E
2014-04-17 125085 40791278
2014-04-17 12:56:115 40791278
2014-04-17 131401 42791275
2014-04-17 12:59:49 4791276

COther
ECU S/N: 11011511250401735

Your PC code: 4791276

Fig. 9 Gas controller info window.

The Gas controller info window Btad! Nie mozna odnalez¢ zrédta odwotania.(Fig. 9) shows the
following parameters:

ECU working time:
= Fuel — working time of the controller using petrol listed in the following format: H —
hours, M — minutes, S — seconds.
= Since last connection — working time of the controller using petrol since its last
connection with a PC.
= Gas —total working time of the controller using LPG.

AC S.A. all rights reserved. Under penalty of law and/or liability claims it is forbidden to copy, publish, distribute, make available and/or use in any way all or any part of information contained
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= Since last connection — working time of the controller using LPG since its last
connection with a PC.

= Service — Service Schedule. When the controller reaches the working time using
LPG set in this field, every time the ignition key is switched-off the controller will
produce an acoustic signal reminding of the inspection. Clearing the Inspection
Schedule is explained below.

To set the Service Schedule, click the m_] buton in the About gas ECU window. The following
window will pop up (Fig. 10):

Service set E|
Service in; 1000 w | lh= |50 | km
Service time: Z20H 0M

LPG § CMG lock: [ ]

| ok || cancel

Fig. 10 Service set window.

In that window you can set up the time to inspection. The time to inspection is computed on the
basis of the selected mileage, after which the inspection is to be carried out. Default conversion rate is
1h per 50 km, but you can modify it. In the example shown in the figure 1000 km and the 1 h per 50 km
conversion rate translate into 20 hours of operation to the nearest inspection.

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

Selecting the option "LPG / CNG lock" prevent driving on the gas beyond the set time of the review.

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

1. First PC connection — date of the first controller-PC connection.

2. First change of settings — date of the first modufication of the controller settings.
If these fields do not show dates but instead the ,,???” symbols, it means an
error occurred in the Controller Info. Time information has been lost and the
controller will start counting the times from the beginning.

3. Mod. date 1 + Mod. date 5 — a list of controller settings modifications. From the
most recent ones till the oldest.

4. Clear errors — Time stamp showing when some controller error was cleared.

Each event is also accompanied by a “code” linked to the PC on which the modification was made.
Thus knowing the modification date as well as the PC code, it is easy to determine whether any
modifications have been performed by anyone else.

The bottom of this window shows additional information:

1. ECU S/N - the serial number of the controller.
2. Your PC code — The code of the PC on which the AcStag software is currently
used.

AC S.A. all rights reserved. Under penalty of law and/or liability claims it is forbidden to copy, publish, distribute, make available and/or use in any way all or any part of information contained
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2.4. Controller Parameters

The controller firmware version is shown at the bottom of the screen (Fig.5); Text presented on the
exemplary figure means he following:

STAG-4 QBOX PLUS - controller model
2.1.1 - controller firmware version number
33.1.0 —controller version number

The Parameters window lists a number of parameters which need to be set individually for each
vehicle.
The Car parameters group contains:

= Number of cylinders — numer of engine cylinders

= Engine type — engine type, Standard — normally aspireted engine with no
supercharger, Turbo — supercharged engine, Valvetronic.

= Source of RPM signal — engine speed signal source:

— lgnition Cail: ignition coil (standard option). Set the number of cylinders per
one coil for correct data presentation.

— Camshaft: timing belt sensor. This option is very useful in vehicles, in which

cylinders are switched off in the cut-off state and lack of ignition coil pulses
might be interpreted by the controller as zero engine speed.
CAUTION Use that option only with a digital sensor of the timing belt.
Define number of pulses per one engine revolution. Option active while a
timing belt digital sensor feeds engine speed pulses to the controller: specifies
the number of pulses per one engine revolution. Parameter value must be
adjusted for correct engine speed readings in the controller

— Petrol injection pulses - In older cars the engine speed brown wires need not
to be connected since the controller can calculate current speed from injection
pulses. When RPM readings are disrupted (RPM changes significantly, but the
engine operation is stable), specify the minimum injection pulse time to ensure
filtering the extra-injection pulses and stabilize the RPM readings.

= RPM signal — RPM signal source.
RPM detection threshold in Volts. Set the detection threshold to a value ensuring
proper revolutions reading from the controller. E.g. for impulses originating in a
petrol engine usually equal app. 5 [V], set the detection threshold to app. 2,5 [V]. For
impulses originating from the ignition coil, set the threshold to app. 7 [V].
Nissan Micra is an exception. Its computer ignition impulses equal app. 1,4 [V], in
which case the detection threshold needs to be set at app. 1,0 [V].
For some Renault Megan models, the detection setting needs to be set at app.10 [V]
* RPM signal filter — Switching on (YES) and switching off (NO) of RPM signal
filtration. In case of cars from the U.S.A., correct reading of RPM value can be
difficult, so this option should be switched on. In other cases, it should be switched
off.
= Lambda sensor 1 — Available options:
- Voltage — standard voltage probe,
- UEGO - UEGO wide-band current probe,

AC S.A. all rights reserved. Under penalty of law and/or liability claims it is forbidden to copy, publish, distribute, make available and/or use in any way all or any part of information contained
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- Sensor is not connected — no probe,
- Reverse voltage — reverse action voltage probe.
= Lambda sensor 2 — Available options:
- Voltage — standard voltage probe
- Sensor is nhot connected — no probe,
- Reverse voltage — reverse action voltage probe.
= |njection type —type of injection used in the car,
- Standard — standard indirect injection, petrol injectors with no current limit.
- Renix — indirect injection system, petrol injectors with “Renix” current limit.
= |nj. Control type - type of petrol injectors control:
- Standard — standardowe sterowanie sekwencyjne
- Doubling - petrol injectors are controlled in pairs, i.e. 2 injectors are
controlled from a single channel in the petrol controller.

The Gas controller settings window lists the following groups of parameters:

Switch-over to gas — parameters related to switching from petrol to LPG.

= Fuel type —type of fuel in the LPG system (LPG or CNG).

= Switch-over threshold — engine rpm required for the controller to switch to LPG.
For rpm set to <700, the controller switches to LPG at idle run.

= Switch-over time — time after starting the engine when the controller can switch to
LPG.

= Reducer filling time - delay between opening solenoid valve and gas injectors.
The function used to pre-fill the system with gas.

= Switch-over temp. — time after starting the engine when the controller can switch
to LPG.

= Cylinder switch-over — time elapsing between the switching of subsequent
cylinders. E.g. with the setting at 200[ms] for a 4-cylinder engine, the switching
from petrol to LPG or LPG to petrol will take 4*200[ms]. This works regardless of
whether the petrol injection system is the so-called full sequence or not. Setting
the switching time to 0 will result in the switching from petrol to LPG or vice
versa and turning on and off of the solenoid valves without any delay.

= Fuel overlapping — activation results in single-time, simultaneous injection
of gas and petrol (pulse length configured to 5 ms) when fueling is switched
to gas. The option eliminates the problem with switching on fouled gas,
which can be the case in systems with long gas lines.

= Hot start — if checked, warm engine may be started directly from LPG. Check that
option also in vehicles equipped with the Start/Stop function, e.g. Fiats. The
option is used if the engine is started with the reducer temperature equal to or
lower than the switching temperature (but not lower than 20°C) and gas
temperature not lower than 10°C.

= Switching to gas sound — checking the option will result in a beep upon switching
to gas fueling.

Petrol switch-over - parameters related to switching from petrol to LPG.

= Min gas RPM — min rpm; when lower, the controller will switch over to petrol.
= Max gas RPM — engine rpm; when higher, the controller will switch to petrol.

AC S.A. all rights reserved. Under penalty of law and/or liability claims it is forbidden to copy, publish, distribute, make available and/or use in any way all or any part of information contained
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= Pressure error delay — amount of time with the LPG pressure lower than minimal
before the controller switches to petrol and reports: “LPG pressure too low”.

= |ntelligent press. drop service — the function allows to utilize gas residues in the
LPG tank.

= Min. gas temp. — min. LPG temperature; when lower, the controller will switch
over to petrol.

= Max load on gas — the maximum load value in the LPG mode, above which the
controller switches to petrol. This option is very useful for the engines in the case
of which petrol injectors can be fully opened. In such a situation, the LPG controller
can only open LPG injectors permanently as well. However, corrections, e.g.
resulting from changes in the LPG pressure, will be no longer possible. The
moment when petrol injectors are fully open corresponds to the load value of 100
[%]. If petrol injectors become fully open, the “Max. load on gas” parameter should
be set to approximately 95 [%]. This will result in the controller switching to petrol
before full opening of LPG injectors.

Calibration parameters — parameters related to controller calibration.

e Operational pressure — LPG pressure at which the controller was calibrated. This setting
can be altered manually. However, each change of the operational LPG pressure
requires multiplier map calibration!!!

e Minimum pressure — when the pressure is lower than minimum, the controller will switch
to petrol if the duration of min. pressure exceeds the Pressure error delay.

e Gas temp. — gas temperature at which the controller was calibrated. It is impossible to
manually change this parameter.

Remaining parameters in the LPG Controller Settings group:

= Gas injector type — type of the LPG injector. Changing the injector type requires re-
auto-calibration or multiplier map calibration!!!

Clicking the Gas Injectors Settings button E will open up the following window in
which the LPG injectors can be calibrated:

Eas injectors settings El
Bank1/2 Flow carr. Qpen. corr. Inj. seq.
FISsIn [ AR n [ 2] us] GlG2G3G4G5G6GTGE

12 o 2 |12 o gl 2 8 2 ol ol o
ﬁ @ 13 4 [%] 13 1 [usg] e i i
s p > ﬂ[“] ” m[] ) ol i el el
y 7|5 0wl | B CCRCEEC
- L L T L I It ol 2 ol

6 ﬂ[?ﬂ 6 ﬂ[us} 1 I I I i 2 e
- 0 0 70 el el el el el 2
- 1A O | 70 ol ol ol ol el
-, 18 [ + [%] 18 m[us]
Reset Reset | Reset | Resek ] G

Fig. 11 Gas injectors settings window
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— Bank 1/2 — The option allows assignment of injectors to banks (available only in
controllers for 6-8 cylinders). See subsection 2.21.

— Gas injectors _corrections - Per cent correction of gas-air mixture injected by gas
injectors to each engine cylinder.

— Injector _opening correction — the window allows configuration of very precise,
absolute correction of gas injector. Unlike the percentage correction, it is constant and
not dependent on time. It is ideal for compensating differences in performance of
injection rails resulting from their mechanical properties.

The procedure: having auto-calibrated the controller, check petrol injection
times in individual engine cylinders. Turn one gas injector at a time to check cylinders,
in which the times differ after switching from petrol to LPG. If necessary, adjust per cent
correction factors so that the times do not change after switching to LPG.

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

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

— Injection_sequence — Here you can freely configure the injection sequence (which
petrol injector is to control respective gas injector). In 4-cylinder controllers, the “180°”
button is used for quick switching of the injection sequence. This results in switching of
1:1,2:2,3:3,4:4 configuration to 1:3,2:1,3:4,4:2.

» Reducer temperature sensor — pressure regulator temperature sensor type selection.

= Gas temp. sensor — gas temperature sensor type selection.

= Extra-injection off threshold — petrol injection pulses shorter than the set value will be
ignored by the controller (gas injection pulses will not be generated for them).

= |Intelligent extra-injection handling — checking the option will result in leaning of the
post-injection pulses. It should be used for extra-injection pulses that are too long to omit
them with the option of “Extra-injection switch-off threshold”. For the option to perform
correctly, the injection pulses must not be the source of RPM signal.

In some Mazda cars, injection strategy varies from time to time to resemble semi-
sequential injection, which may cause the effect of “jerking”. It is recommended to
activate the “Intelligent extra-injection handling” for such cars.

Parameters in the OBD group — settings of the connection between the controller with the onboard
diagnostic interface (available in STAG-4 QBOX PLUS controller):

= Configuration — selecting the “OBD reader” option results in an attempt to connect to the
onboard diagnostic interface after each key switching, if the controller operates in Auto
mode.

The Advanced settings group offers the following options:

» Emergency starts — check to restrict the number of permitted emergency start-ups on
LPG and enter that limit into the “Allowed” textbox. The number of the start-ups already
done in the past is displayed in the “Performed” field. You can reset that counter using the
“Clear” button. Once the pre-set limit is exceeded you will not be able to start the engine
on LPG (in emergency mode).

= |njectors heating — check to enable warming up gas injectors when vehicle was parked a
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longer time at freezing temperatures. Active procedure is marked with a red line displayed

on the oscilloscope screen and with blinking gas injector icon in the parameters monitor

window.

= Petrol portion — a set of options to allow automatic modification of petrol share map so
that: for rpm higher than the value set in the “minimum rpm” field and injection pulses
longer than the value set in the "minimum petrol injection time" field, gas injection will be
supported with petrol injection pulse equal to the value of the “petrol adding time” field.

= Pressure release — in the course of driving, when gas injectors are not controlled (e.g. in
the cut-off status), gas pressure in the gas controller may rise. If this option is on, when

pressure exceeds the set value (Switch-over threshold), the controller will start a

procedure to bring it down. The procedure is switched off when the pressure drops down

to 1.5 bar. Pulse frequency parameter controls the frequency of the injectors opening.

= Leaning on cold engine — the cold leaning option allows eliminating the effect of jerking
as a result of gas overflowing to the cold engine. The problem occurs in certain vehicle
models. If necessary, set the parameters as follows:

— Max. engine temperature threshold should be close to the engine temperature, at
which jerking stops.

NOTE: Engine temperature threshold influences the time of function operation.
Always note if the ratio represents a rich fuel mixture for the warmed engine
under high load. Failure to follow this note may result in engine damage!

— Max. rpm threshold should be set by experience so that there is no power drop under
maximum acceleration at higher rpm and there is a rich air-to-fuel mixture in open
loop conditions.

— Max. gas injection time is set when driving on cold engine so that sudden pressing of
the acceleration pedal does not cause jerking, while keeping the maximum dynamic
performance of the vehicle,

= Switch off the solenoid — When selected, the gas solenoid valve is closed if ISA3
switches to petrol. The option is helpful when using a timing advance processor (TAP).

= Pre-filling system — if the option is activated, turning the key switch will open the solenoid
shortly to prefill the system with gas.

The Car info window lists the following groups of parameters:

= Gas installation fitter — contact details of the installation of a gas fitter.
= Car info — car data, which was mounted the gas installation.
» Gas installation — general information about the components of the gas installation.

2.5. Signals, ingectors. LED switchboard

On the right side of the window there are the “Monitor” windows. The “Monitor” window shows the
following signals measured by the controller:

1. Gas pressure [bar] — LPG/CNG pressure value (the difference in the pressure regulator
pressure and the suction collector pressure)

2. MAP pressure [bar] — pressure inside the suction collector (absolute pressure value)

3. Injection time [ms] — petrol injection time

- Petrol 1 — Petrol injection time for Injector 1
- Petrol 2 — Petrol injection time for Injector 2
- Petrol 3 — Petrol injection time for Injector 3
- Petrol 4 — Petrol injection time for Injector 4
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4. Gas injection dose [ms] — Gas injection time
- Gas 1 — Gas injection time for Injector 1
- Gas 2 — Gas injection time for Injector 2
- Gas 3 — Gas injection time for Injector 3

- Gas 4 — Gas injection time for Injector 4
5. Gas temperature[°C] — LPG temperature at the pressure regulator output
6. Reducer temperature [°C] — liquid temperature at the reducer
7. Internal temperature [°C] — internal temperature in controller
8. Emulated engine temperature [°C] — estimated engine temperature
9. Lambda 1 voltage [V] — voltage at the lambda probe 1
10. Current type oxygen sensor 1 [mA] — current in the wide-band probe
11. Lambda 2 voltage [V] — voltage at the lambda probe 2
12. Battery [V] — voltage at the controller’'s power supply
13. RPM [rpm] — engine revolutions
14. Engine load - current engine load value expressed in per cent.

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

Respective icons are displayed next to gas injectors. You can click any of the icons to disable/enable
gas injector represented by the icon (together with corresponding petrol injector). That way you can
easily diagnose mechanical failures of the injectors. The setting is temporary and deactivated
automatically after disconnection of the diagnostic application and cutting off the voltage with the key.

Top of the Monitor pane is occupied by LED switchboard. Depending on the type of controller and
selected switch, in can be presented in two versions presented on figures 12-13.

Fig. 12 Switchboard LED-300 Fig. 13 Switchboard LED-300/401B, LED-401

There is a button on the LED switchboard for changing the fuel type. The operating condition is
signaled in case of LED-300 switches with the diode located next to the button. LED-300/401B and LED-
401 switches use button illumination instead. Basic indications:

= Off — petrol
* On-LPG/CNG
= Pulsing —auto mode

The chapter 4.1 contain a detailed description of operating mode of the controller.

Gas level is indicated by LED-300 switches with a line of 5 diodes, while LED-300/401B and LED-401
indicate it with 4 diodes arranged around the button. The minimum level (low fuel alarm) is indicated
by a red LED diode in LED-300 switches. In LED-300/401B and LED-401 switches, the status is
indicated by illuminating the button in red.

After right-clicking on the LED witch view, its settings window is displayed (Figure 14). Alternatively,
use the “Gas level indicator configuration” button on the “Gas controller settings” tab.
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Gas level indicator x|

Lo Fuel i e = m = m e 1,00 |5

Gas level: 5,00 %

-

Settings
Gas level sensor Lype IED [kiohm] j

Characteristics IDecreasing vI
Sound level |4 vl

LED brightness level |4 - |

Buzzer position ILu:uwer left corner vI

Auto brightness adjust. Iﬁ.ctive vl
Switchboard type ILEI:I 400 vl

Fig. 14 Gas level indicator configuration window

Basic operations include configuring the type of indicator and setting the voltage values, according to
which LED diodes will be lit to indicate the gas level on the switch panel (chapter 4.3 describes the
procedure for automatic setting of threshold voltage values).

Select the type of gas level sensor and sensor characteristics. The current voltage read from the gas
level sensor is also displayed. With the “LED thresholds setting” window displayed, gas level change
on the sensor results in immediate indication of the LED diodes. It is also used for checking the
correct operation of the indicator and the switch. When the window is closed (normal operation),
changes in gas level are updated on the LED switch with a delay.

In LED-400 and LED-401 switches, it is also possible to change the sequence of gas level diode
activation (the left one is considered as the first one, bottom one with respect to the buzzer), adjust the
buzzer volume (1-minimum, 4-maximum), adjust the diode brightness (LED-401 also allows automatic
adjustment).

2.6. Auto-calibration

The auto-calibration window is used to calibrate the engine at idle run. After starting and warming up
the engine, when Lambda sensor starts operating, start the auto-calibration. During the auto-
calibration the engine should work at idle run. Switch off air-conditioning and lights and do not turn the
steering wheel. During the calibration, the controller will automatically switch from petrol to LPG. The
controller will be automatically switching on selected LPG cylinders. Once the auto-calibration is
complete, the controller displays a message informing the auto-calibration has finished successfully.
The following messages may appear during the calibration:

Podczas kalibracji moga pojawi¢ sie nastepujgce komunikaty:

= No ignition switch — check the connection of the ignition switch

= High/low rpm — engine rpm is too low/high; check the rpm settings

= No injection pulses

= [ntake manifold pressure too high

= Unstable engine operation — manifold pressure, engine rpm changes are excessive.
Check system tightness and make sure air-conditioning is off.
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2.7. Oscilloscope

scilloscope '._ |'E|E|
Opel Zafira STAG-4 QBOX PLUS 2014-02-21 11-51-43.08c
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Fig. 15 Widok oscyloskopu

On each tab, except the parameters tab, there is the oscilloscope window attached to present the
changing monitor parameters (described in section 2.5). In the bottom left part, there are control
buttons with the following functions (from the left):

= Start the oscilloscope

= Stop the oscilloscope

= Save current oscilloscope display

= Load saved oscilloscope display (file)

= Decrease the number of displayed points (only for loaded graphs)

= Increase the number of displayed points (only for loaded graphs)

= Display oscilloscope file information (data logging start/stop, total number of stored

samples, application version, controller version, controller serial number).

Continuous green line is displayed at top of the oscilloscope screen while the controller operates in the
LPG mode (red line indicates operation of the “injectors heating” function).

The oscilloscope is an excellent tool to analyze vehicle working conditions. Recorded parameters can
be saved and reviewed. In order to make the analysis of records easier, the window includes
navigation tools for effortless searching of the contents. The curve is moved with the cursor on the
oscillator window bottom, cursor buttons and clocking on the left or right side of the window.

2.8. Errors

The tab is split into areas (Figure 16) by the type of displayed information:
= Gas controller errors and messages
o Actual
o Registered
= Engine controller errors
o Pending
o Registered
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Fig. 16 The view of Errors tab.

2.8.1. Errors of the gas controller

Detection of events that restrict or prevent correct operation of the autogas system is indicated by

messages with descriptions in red.

Section “Active errors” lists the codes of current faults detected by the controller. If the cause of the
fault is eliminated, the entry is moved to the “Error records” section. In other words, this means that a
defect had been detected, but it is not currently active.

A “Delete” button for erasing recorded controller errors from the memory is located in the bottom part
of the “Errors” tab, below the “Error records” section.

The following errors may appear during operation:

Description in AC STAG application

Meaning

Gas injector missing

Open circuit or fault of the specified gas injector

Low gas pressure

Gas pressure dropped or kept below the allowed low
limit within the specified time

High gas pressure

Gas pressure 2x higher than the operating pressure for
60 seconds (usually associated with reducer problems)
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Supply voltage too low Controller supply voltage decreased below 9 [V] (usually
associated with a failing battery)

Gas temperature sensor missing Disconnected or disrupted circuit of the gas temperature
sensor

Reducer temperature sensor missing | Disconnected or disrupted circuit of the reducer
temperature sensor

Gas temperature sensor circuit Gas temperature sensor shorted to vehicle grounding
shorted

Reducer temperature sensor circuit Reducer temperature sensor shorted to vehicle
shorted grounding

Injector supply circuit failure Controller’s circuit for injectors supply failed

Solenoid valve supply circuit failure Overloaded or defective circuit or solenoid supply

Solenoid valve missing Disconnected or disrupted circuit of the solenoid supply

Peripherals supply circuit failure Overloaded circuit of peripherals supply (PS-02 sensor,
WPG-H gas level indicator)

Connection with the switch failed LED 400/LED 401 switch not connected

Communication with the switch lost Connection with LED 400/LED 401 switch interrupted

Reversed connection of the emulation circuit of the
petrol injector with the indicated number. Detection of a
reversed connection is active only in the GAS fueling
mode. Channel indication is valid for sequential control
systems. With semi-sequential control, channel
indication refers to the pair, in which one (or 2)
emulator(-s) is (are) connected incorrectly. If the full-
group control is used, the indication is not precise and
channels should be manually switched to petrol to
identify incorrectly connected emulator circuits.

Emulator not connected, channel*

AUX 12V circuit is overloaded or short-circuited to the

; ; il
Failure /overload of AUX_ 12V circuit ground (connected load is too high).

Short-circuit or failure of the supply Gas level indicator (WPG) circuit is overloaded or short-
circuit for gas level indicator® circuited to the ground (connected load is too high).

Upon error detection, the controller records its conditions, i.e. operating parameters of the gas system,
including: pressure, gas temperature, reducer temperature, engine rpm, manifold negative pressure,
petrol injection pulses and gas dose. Such data is normally called a frozen frame of the error and
allows analyzing and detecting problems in gas system operation.

! applies to new hardware controllers
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Gas controller errors and messages

Actual:

= Mo gas injeckar 4 ()
Pressure [Bar] - MAP: 0,54
Pressure [Bar] - Gas: 1,34
Temperature [*C] - Gas: 23

RPM [RPM] - RPM: 908

Other [% f ma] - Batkery: 12

Inj. tirme [ms] - Petral 1; 6,44
Inj. tirme [ms] - Petral 25 6,44
Inj. time [ms] - Petrol 3; 6,44
Inj. time [ms] - Petrol 4; 6,44
Gas Inj, Dose [ms] - Gas 13 7,92
Gas Inj. Dose [ms] - Gas 2; 7,92
Gas Inj. Dose [ms] - Gas 3 7,92
Gas Inj. Dose [ms] - Gas 4 7,92

Fig. 17 ,,Frozen” fame of injector error
2.8.2. Gas controller message

Messages are prompts that are not necessarily related to detection of events limiting or preventing the
operation of the autogas system, but signal the required verification of the configuration. Unlike the
errors, message prompts are displayed in blue.

The controller can generate the following messages:

Description in AC STAG application Meaning
Gas injectors fully open! Check the Lambda | Looping of gas injection, i.e. one gas injection pulse
sensor at maximum load is overlapped by another pulse. If the Lambda

sensor during the message display works in a “rich”
mode, the error can be ignored; otherwise, use
larger injector nozzles to reduce the multiplier

LPG / CNG locking: review The gas installation requires a service inspection.
“Lock LPG/CNG” option checked. The controller
will not operate in gas fueling mode until the
service message is erased.

New settings The controller indicates new settings. The message
is usually displayed when new firmware is installed
to remind about the new options.

Low gas temperature Low gas temperature detected in gas fueling mode.
Check the condition and method of reducer
installation.

Ignition switch signal missing The controller detects injection pulses with the

missing ignition switch signal. Check the
connection of the ignition positive wire.

Ignition switch signal unstable The controller detected a brief loss of the ignition
switched positive signal. Check if the ignition
positive wire is connected in the correct point.
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2.8.3. Errors the ECU

The controllers equipped with a OBD adapter (STAG-4 QBOX PLUS) are capable of continuous
monitoring of recorded and pending faults with the use of the onboard OBD2/EOBD interface. The
errors are displayed as codes according to OBD2/EOBD notation system with descriptions.

If an error occurs, the “Delete” button can be used to erase OBD fault codes, which is equivalent to

error acknowledgement (check engine lamp) via an external OBD scanner.

Al: STAG 0.16.15 RESTRICTED = ||:||1|
Port  Window Language Tools Help
| = .
Parameters | Autocalibration A\ Errors | Maps | Recorder | Diagnostic | il
—Gas controller errors and message: —Engine controller error
Actual: Pending: @
Pressure [Bar] w
Gas 1.04 v
MAP 032~
Registered: Registered: Inj. time [ dose [ms] @®
PO300: RandomMultiple Cylinder Misfire Detecked {03 P1 290 G1 396~
PO200: Injeckor CircuitfOpen (03 P2 291 v G2 396 v
P0301: Cylinder 1 Misfire Detected (0) P3 291+ G3 396~
P4 291 G4 397 ¥
Clear | Clear Auko clear list ﬁ ﬁ ﬁ ﬁ _
Temperature [°C] ®
Gas 26 v
| Oscilloscope » 64 v
. 3%
45 Engine emul. 90
FE Other [V / mA [ %] @
359 Lambda 1 013 ~
3 Battery 1367 ~
23 RPM [RPM] ®
24
oo RPM 680
'1 Engine load [%] w
0,5 S D
o T T T T T T T T T T T T T T T T T T T
o 10 20 30 40 50 B0 70 g0 80 100 110 120 130 140 150 160 17¥0 180 190 200
D =] & o] <1 | 5l
Skatus: Gas | STAG-4 QBOK PLUS wer, 2.2.0 33.1.0 2014-11-12 16:04:51 |

Fig. 18 The view of Errors tab. OBD faults

“Auto clear list” button allows configuration and activation of automatic clearing of OBD2/EOBD errors.
The configuration window is split into two panels. The left one contains a list of all errors that can be
cleared. In order to activate the automatic clearing function, move the selected errors to the right panel
by using the Select button. Errors from the right panel can be removed only with the “Clear selected”
button.

The errors will be cleared when the ignition is put to the ignition switch, on the condition that there are
recorded errors displayed in the right panel of the automatic clearing configuration window.
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Auto clear list configuration -3 x|
Allowed DTC: Selected DTC:
PO139: 02 Sensor Circuit Slow Response, Bank 1 Sensor 2 PO461: Fusl Level Sensor "A" Circuit Range Performance

PO140: 02 Sensor Circuit Mo Activity Detected, Bank 1 Sensor 2
PO159: 02 Sensor Circuit Slow Response, Bank 2 Sensor 2
PO160: 02 Sensor Circuit Mo Activity Detected, Bank 2 Sensor 2
PO420: Catalyst System Efficiency Below Threshold, Bank 1
PO421: \Warm Up Catalyst Efficiency Below Threshold, Bank 1
P0422: Main Catalyst Efficiency Below Threshold, Bank 1
P0423: Heated Catalyst Efficiency Below Threshold, Bank 1
PO430: Catalyst System Efficiency Below Threshold, Bank 2
PO431: \Warm Up Catalyst Efficiency Below Threshold, Bank 2
P0432: Main Catalyst Efficiency Below Threshold, Bank 2
P0433: Heated Catalyst Efficiency Below Threshold, Bank 2
PO461: Fusl Level Sensor "A" Circuit Range /Performance
P2096: Post Catalyst Fuel Trim Systern Too Lean, Bank 1
P2097: Post Catalyst Fuel Trim System Too Rich, Bank 1
P2098: Post Catalyst Fuel Trim Systern Too Lean, Bank 2
P2099: Post Catalyst Fuel Trim System Too Rich, Bank 2

Clear counter: 0 Reset counter | Max clears | - Select -= | Delete selected | Exit I

Fig. 19 The view of the OBD error clearing configuration window.

If there are other errors recorded for the vehicle, besides those configured in the
auto clearing tool, clearing will not be executed for safety reasons. Additionally,
when engine startup is too fast, automatic clearing may fail due to the fact that not
all vehicles allow error clearing when the engine is running.

2.9. Multiplier map

The Maps tab displays various charts that visually present gas controller operational characteristics.
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s =C4 1 1 1 1 1 1 1 1 1 . 1 1 1 L=
. SRR 8 SN U OO SONUR OSSO O . RN SOU OSSO BT
= OO0l JENCEE R R
£ s S S T
Bl I R e e e e e LU
N R oA g
e 105
N N
o 2 4 6 8 10 12 14 1 18 20 24
Inj. time [ms]
Fig. 20 Multiplier map
Fig. 20 shows 3 maps:
= Multiplier map - orange
= Petrol injection time map (with petrol) - blue
= Petrol injection time map (with LPG) - green

The multiplier map is displayed in orange. The left axis of the co-ordinate system (Multiplier) and the
lower axis (Injection time [ms]) relate to the multiplier map. The multiplier map is used to set the
multiplier for a given petrol injection time. The yellow points visible at the map are used to set the
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multiplier. To move a given point, select it by clicking on it. The value of a selected point is displayed at
the lower right corner of the map.

To move the points on the map, use the following keys:

= « - left arrow moves the point to the left (change of the injection time for a given
point)

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

= | - down arrow decreases the multiplier for given injection times

= 1 -up arrow increases the multiplier for given injection times

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

= _Delete” — delete a selected point on the map

= Page Up” — Rising a selected point by 10 units, or the entire map, if no points are
selected

= Page Down” — lowering a selected point by 10 units, or the entire map, if no points
are selected

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

When the ,Shift” key is pressed in, the map movement speed is multiplied by 10 (fast movement).
When no point is selected, the 1 | arrows move the entire map. Apart from the multiplier map, there
are two other maps in the window. The blue map represents the petrol injection times (with petrol).
The right axis Collector pressure [Bar] and the lower axis Injection Time [ms] relate to this map. The
map consists of blue points. After collecting the data, the controller turns these points into a
continuous line. The same applies to the so-called LPG map, i.e. the map of petrol injection times (with
LPG) which is green.

After the controller collects both maps, i.e. the petrol and LPG maps, the Deflection tab becomes
active. Deflection appears as a red line after pressing button 1.

The map window in Fig.20 shows also cursor, which position changes vertically depending on the
manifold negative pressure and horizontally depending on petrol injection times It is very useful during
map collection as it shows the load and injection times of the engine. After pressing button T
“autoselection” became active, which means, that the multiplier points will be selected automatically so
that the point next to the cursor becomes active.

Maps can be deleted with buttons £ (petrol injection time map),#! (gas injection time map).

During the drive, pressing the SPACE key select the point closest to the current
cursor position.

In order to make injection time map acquiring easier, on the left side of the multiplier window
suggested engine load areas are presented as vertical lines. The lines represent the areas of injection
time maps, which have not been recorded yet. The blue line represents the petrol injection time map
and the green one represents the gas map. If a given area of the map is acquired, the line section
associated with this sector disappears.
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Fig. 21 Multiplier map. Suggested area of petrol map acquisition.
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Fig. 22 Multiplier map. Suggested area of gas map acquisition.
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2.9.1. Multiplier adjustment

When 2/3 of the suggested area on gas and petrol map is acquired, button & for multiplier
adjustment function is activated. The operation modifies the multiplier based on a deviation between the
recorded maps for petrol and gas injection. If map differences are minor, the multiplier is not modified.

It is recommended to acquire injection time maps for the full suggested range of
engine operation. Multiplier matching is locked when autoadaptation is active

(ISA3 or OBD).

Multiplien

o 2 4 &6 8§ 10 12 14 16 18 20 22 24

Inj. time [ms]

IBIIR(8[$2

Multiplien

0 2 4 6 8 10 12 14 16 18 20 22 24

Inj. time [ms]

Fig. 23 Multiplier map. Operation of the multiplier adjustment function
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2.10. RPM correction map

In the “RPM correction" tab, an additional correction map is displayed to supplement the multiplier map.

Parametersl Autocalibrationl Errors Maps |Recorder| Diagnos‘licl il
Multiplier ||M| Petrol portion | Gas temp. corr. | Red. temp. corr. | Gas press. corr. | B | G | D | ISA2 bank 1 |
%“{m‘? - F
D 6000 [J g ¢ o0 o0 o 0 0 0 0 O0 0 0 0 0 0 0o 0o 0 00 0 0 0 00 ag

5500 Ei g ¢ o o o o0 0 0 o o 0 0o 0o 0o 0o o 0o o000 00 0 00 i

5000 -0 0o 0 o 0 o0 0o 0 o o 0o o0 o0 0o 0o 0 0 0000 0 0 0 0

4500 4 4 0 10 w0 w0 0 0 o0 0 0 0 0 0 0 OO0 0 0 0 0 0 0 0 0

4000 @40 w0 1w w w o o o0 o0 oo 00 -0 00 000 0 0 0

3500 # 4 0 W@ W W 0 0o 0 0 0 -5 5 500000 0 0 0 0 0 0 0

3000 g0 w0 1w w w o 2 2 2 2 5 5 5 040000 0 0 0 0 0 0 O

2500 4 o o0 o0 0 Q0 2 2 2 2 5 5 54000400 0 0 0 0O 0 0 O

2000 g0 o o0 0o 0 0 2 2 2 2 455 5 5 000 000 0 0 0 0 O

1500 # 0 0 0 O 0 OCOCOQ O O S5 5 0 00 0 0 00 0 0 0 0

1000 g0 o o0 o o0 o0 0o o o o o o090 o000 o0-0o-o0-o-0-0 0

500 @ g ¢ o0 o0 o 0 0 0 0 O0 0 0 0 0 0 0o 0o 0 00 0 0 0 00

..... .e..,....@....@...0...@...9...0.. DovealianeBoeafionafaneDarafioneDonsfonrefionnDonehnnnhonnonafinesoaaions e heeaiioee

RPW [RPM] H

Fig. 24 The view on the RPM correction map

The RPM correction map forms a plane. One axis of the plane represents the petrol injection time
[ms], while the other represents engine revolutions [rpm]. The map makes it possible to calibrate the
multiplier depending on engine revolutions. This is shown In Fig.24. It is possible to enrich/weaken the
mixture for a defined petrol injection time and revolutions.

In order to calibrate the multiplier, the area which is to be calibrated must be selected by moving
the mouse with the left button pressed over this area.

Another method is to press the SHIFT key and, while holding it, to select the appropriate area by
pressing arrow keys:

« Left arrow
1 Up arrow

— Right arrow
| Down arrow

Having marked the area which is to be calibrated, specified actions can be performed by using
the combination of the CTRL key and one of the keys below:

= 1 Arrow up (higher calibration/richer mixture)
= | Arrow down (lower calibration/leaner mixture)

Pressing the SHIFT key in the course of the multiplier calibration will multiply the required step by
10.

The “3D” tab seen on the right side of the RPM correction map windows allows activation of a 3D view.
Return to the classic two-dimensional view is made through the “2D” tab.
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Parametersl Autncalibratiunl Errors Maps |Recorder| Diagnosticl il
Multiplier ‘ RPM correction | Petrol portion | Gas temp. corr. | Red. temp. corr. | Gas press. corr. | B | G | D | ISAZ bank 1 ‘
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Fig. 25 3D map view

The 3D view is a spatial display of the two-dimensional map. You can rotate the 3D map dragging it
with the right mouse button. Other editing operations may be performed identically as in the 2D map.

2.11. Petrol portion map

The “Petrol portion” tab offers configuration of the petrol post-injection with simultaneous gas
injector control. Configuration of petrol post-injection is made on a two-dimensional map with an RPM
and petrol injection time axes. Like on the RPM correction map, the cursor shows the engine operation
curve point. Navigation on the petrol portion map is identical as on the RPM correction map, i.e. cursor
keys («— ,7,—, |), SHIFT and CTRL keys can be used to select map areas and modify their values.

Parametersl Autocalibralionl Errors  Maps |Recorder| Diagnosticl il

Multiplier | RPM correction ||Pelru| portion | Gas temp. corr. | Red. temp. corr. | Gas press. corr. | B ‘ G | D | ISA2 bank 1 ‘
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Fig. 26 Petrol portion map

Map values specify the percentage of petrol while running on gas in a given operating curve point. The
actual petrol post-injection time is based on the map values related to the petrol injection time in a
given operating curve point. Example: 20% for the 10ms column means 2ms petrol extra-injection.

After modification of the petrol portion map, verify if the mixture is correct in areas
allowing petrol extra-injection.
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2.12. Gas temperature correction map

The controller is provided with automatic gas injection time correction based on gas temperature.
The “Gas temperature correction map” allows the user to enter manually an additional percentage
correction based on gas temperature. Entering modifications is just like on the multiplier.

Parﬂmelersl Autucalibrﬂliunl Errors  Maps |Recurder| Diagnuslicl il
Multiplier | RPM correction | Petrol portion ||Gastemp. COIT. | Red. temp. corr. | Gas press. corr. | B ‘ G | D | ISA2 bank 1 ‘
Kl w0
404
30+

Correction [%]
=

40 30 2200 -0 0 10 20 30 40 50 60 70 &0 90

Gas temperature [°C]

Fig. 27 Gas temperature correction map view

2.13. Reducer temperature correction map

Reducer temperature map calibration allows for additional percentage adjustment of the
multiplier. Adjustment of the reducer temperature map calibration is similar to the multiplier
map. Modification of the correction line of the regulator temperature can be used in vehicles
where petrol fuel dosing strongly depends on the degree of the engine temperature.

Parameters | Autocalibration | Errors Maps |Recorder| Diagnostic| 4]
Multiplier | RPM correction | Petrol portion | Gas temp. corr. |[Red. temp. corr. | Gaspress.com. | B 6 | D | ISA2bank1
R =0
404
30+
204

Correction [%]
o

40 30 20 10 0 10 20 30 40 50 60 70 80 a0
Reducer temperature [*C]
X -40,00 ¥: -15,00

Fig. 28 Reducer temperature correction map view

AC S.A. all rights reserved. Under penalty of law and/or liability claims it is forbidden to copy, publish, distribute, make available and/or use in any way all or any part of information contained
within this document, in particular photographs, drawings, illustrations, trademarks, etc

30



www.ac.com.pl | info@ac.com.pl

®
S I AG AC S. A. ul. 42 Putku Piechoty 50 | 15-181 Biatystok, Poland | tel. +48 85 743 81 00, fax. +48 85 653 93 83

autogas systems

2.14. Gas pressure correction map

The controller is provided with automatic gas injection time correction based on gas
pressure. The “Gas pressure correction map” allows the user to enter manually an additional
percentage correction based on gas pressure. Entering modifications is just like on the
multiplier.

Parametersl Autocalihrationl Errors Maps |Recorder| Diagnosticl ﬂ
Multiplier ‘ RPM correction | Petrol portion | Gas temp. corr. | Red. temp. corr. ||Gas press. corr. | B | G | D | ISA2 bank 1 |

A

___________________________________________________________________________________________________

______________________________________

___________________________________________________________________________________________________

_____________________________________

________________________________________________________________________________________________________________________________________

Gas pressure [Bar]

Fig. 29 Gas pressure correction map view

2.15. Petrol map ,,B”

Two-dimensional gas and petrol injection time maps are displayed on the multiplier tab based on
actual 3D maps acquired versus RPM and MAP pressure.

&
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Fig. 30 Petrol map ,,B” view
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The “B” tab presents a preview of the petrol injection time map acquired when driving on petrol. The
yellow cursor represents the actual operating curve point. Right-click and hold to turn the map around.

2.16. Petrol map ,,G”

Petrol map ,G” is a collection of petrol injection times for various combinations of engine speed
and suction negative pressures acquired during driving on LPG. The two perpendicular yellow lines
form a cursor that indicates the current operational point (rpm and suction negative pressure) of the
engine. You can rotate the 3D map dragging it with the right mouse button.
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Fig. 31 Petrol map ,,G” view

2.17. Map acquisition state

In order to monitor the process of map data acquisition, the application has been provided with a
special petrol map acquisition status preview activated with the “State” button in B and G map
windows. The preview of map acquisition status is divided into square sectors, which are colored when
a respective map section for this area is acquired.
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Fig. 33 Gas map acquisition state
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2.18. Injection time deviation map

The “D” tab allows the viewer to view the difference between "Petrol” and “Gas” maps.
Differences between the petrol and gas injection time maps are expressed as a percentage.
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Fig. 34 Deviation map ,,D” view

Positive values on the deviation map indicate that the mixture is rich. Injection
times are shorter on the gas map than on the reference petrol map. Conversely,
negative values indicate leaning. It should be noted that particularly within the
low load and short petrol pulse range it is not recommended to seek deviations
close to zero, due to the natural distribution of petrol injection pulses as a result
of the ECU control.

2.19. MAP correction map (autoadaptation map)

Autoadaptation systems (available in STAG-4 QBOX PLUS, STAG-300 QMAX PLUS controllers)
are provided with dedicated maps of correction with rpm and load (MAP negative pressure) axes to
make the corrections more natural and precise. The map view can be accessed through the “MAP
correction Bx” tab. If autoadaptation is inactive, the map can be used for additional, manual
corrections of gas fuel dosing.
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Fig. 35 MAP correction map

If autoadaptation is active but it is not desired in certain ranges of engine operation, it is possible
to deactivate such ranges in the autoadaptation process. Select an area of the map with a mouse and
click the right button after selection. A context menu with “Autoadaptation lock” and “Autoadaptation
unlock” commands is displayed. Locked areas are marked with grey correction values.

Controllers for 6 and 8 cylinders (STAG-300 QMAX PLUS) offer two MAP correction maps, one

for each bank. The maps can be switched only with B1/B2 buttons under the map clearing button /Q|

If the “Auto stop” is checked in ISA3 autoadaptation mode, areas with successful
autoadaptation will be locked automatically.

2.20. OBDII/EOBD reader

STAG-4 QBOX PLUS is equipped with an integrated reader of parameters and faults based on
the OBDII/EOBD interface. It is not necessary to connect an external adapter — all required circuits are
integrated with the controller board.

The tool supports the following standards:
— IS0 15765 (ext. std. 250/500Kbits) — commonly referred to as "CAN”;
— 1S0O 14230 (5Baud, Fast init);
— 1S0 9141 — commonly referred to as “K-line”.

The reader is initiated by selecting the “OBD reader” option on the gas settings tab. If the
controller operates in auto mode, it will attempt to connect to the OBDII/EOBD diagnostic system upon
activation of the ignition switch.
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OBD reader [Z|E|E|
STFT B1 -10.94 [%]

LTFT B1 2.34 [%]

RPM 898 [rpm]

02.51B1 / Tr 0.68 [V] / -10.94 [%]
)=

@ Connected

Fig. 36 OBD2/EOBD reader

The reader window can display maximum 6 parameters at the same time. Navigation is realized with
buttons ﬂ Q , Which are used to scroll through the parameters read via OBDII/EOBD. For showing
or hiding the parameters of OBD reader on the oscilloscope in the application use the button.

The button Ql opens the parameters configuration window (Figure 36), which allows creating any
sets of displayed parameters thanks to which it is possible to display a set including only parameters
that are required for system calibration (such as fuel loop status, STFT and LTFT trims, results of

a wide-band oxygen sensor). The window displays a set of 96 parameters available in OBDII/EOBD

standard. Parameters unavailable in a given vehicle are grey. In order to add or remove a parameter

from the reader, select it or deselect it in the field on the left side, next to its description.

OBD reader config [Z”E|E|
L

v| Status (Fuel system status)

v| Eng. Temp {Engine coolant temperature)
v| STFT B1 {Short term Fuel trim - Bank 1)
| LTFT B1 (Long term Fuel trim - Bank 13

v| F PRESS (Fuel pressure)

v| RPM (Engine RFM)

v| Tady (Timing advance)
v| IndirTemp (Intake air temperature)

| TP {Throttle position) B

v| 02,51B1 [ Tr (Bank 1, sensor 1: oxygen sensor volkage | she

Select all ] ’ Deselect all l [ Exit

Fig. 37 OBD2/EOBD reader configuration
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If it is necessary to diagnose the vehicle with an external scanner, when STAG-4
QBOX and an active OBD interface is available, switch the system to petrol
fueling, switch off and switch on the ignition. OBD connection will not be active
in petrol fueling mode.

Activation of autoadaptation (ISA3 or OBD) results in automatic configuration of
OBD2/EOBD reader parameters.

2.21. Assignment of gas injectors to banks

In V engines and boxer engines, the controller can include 2 banks. Bank 1 and Bank 2 (correction
values for OBD STFT B2 and LTFT B2 are other than zero). In such case, gas injectors should be
assigned to respective banks.

Press the gas injectors configuration button in the gas controller settings tab, group “Sensors and

actuating devices”.
Gas injector type I..:...: Wil v‘ |)

The “Gas injectors settings” will be displayed.

{G Gas injectors settings x
&= x|
Bank1/2 Flow carr. N Qpen. corr. Inj. seq.
n | + [%] n [ + [uz] GlGZ2G3G4G5G6GTGE
F s pA pA
30 i [ ) st
ﬁ @ 13 | 1 [%] 13 | 1 [usg] BCCFICCCr
I I TN U R i 2 B T TR | 1 7l il il il el
15 o 2 |15 o Al L I It ol 2 ol
FE, Ll 2" | srrrrrerre
s m 5P HE 0 o Sl ol ml il oAl
s A7 P HM |7 b 3l | esrrrrrrre
-, 18 [ + [%] 18 m[us]
Reset Reset | Reset | Resek ] G

Fig. 38 Assignment of gas injectors to banks.

Next, start the engine and wait for the controller to establish communication with the OBD. The engine
should run on idle speed and be fuelled by gas, with inactive adaptation. Reset the correction values
for all gas injectors to zero. Note the values of STFT and LTFT trims for bank 1 and bank 2. Then
perform the following procedure starting from the 1st gas injector:

1. Change the trim value for gas injector from 0 to 25 in the “Gas injectors settings”
window.

Observe which of the 2 banks shows changing STFT/LTFT trims to lower values.
Having identified the bank with changing trims, assign the respective injector to the

bank.
4. Set the injector correction value to 0. After this, STFT and LTFT trims should restore
the initial values (observed before stage 1).

wnN
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Repeat the described procedure (steps 1 to 4) for the remaining gas injectors in the system.
After the assignment of gas injectors to the bank, activate autoadaptation, if necessary, set the

initial gas correction values.

In control systems with two banks, failure to perform the above-mentioned
procedure will result in incorrect autoadaptation, which may lead to engine

damage.

In engines with 1 bank in the control system, it is not required to perform the
described procedure, as all gas injectors are assigned to bank 1 on default.
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2.22. Autoadaptacion

STAG-4 QBOX PLUS controller is provided with a mechanism that corrects gas dosing in real
time, during driving. Activation, selection of autoadaptation mode and configuration is performed in the
Autoadaptation window accessed through the Window menu. There are 2 modes available:

= |SA3 - The controller adjusts the gas dose based on the reference map acquired earlier
for petrol injection pulses.

= OBD - Correction of gas dosage is based on the readings of parameters from the on-
board diagnostic interface compliant with the OBD2/EOBD standard.

2.22.1. ISA3 mode

With ISA3 selected, the following set of parameters and settings is available.

Autu adaptation =10 x|
Auto adaptation
|7|7 Enabled i DED {* 1543
Params &
STFT bank1 0.000
Temp. dev. bank1 v
ISA3 OL mode Inactive
Configuration &
Adaptation switch on threshold |5 Zﬂ [*]
LTFT max. 25 %]
Adaptation in OL r
Map autocomplete |
Auto stop v

Fig. 39 Configuration of ISA3 adaptation

= Adaptation switch on threshold — Accepted deviation between the actual petrol injection
time and time recorded for the reference petrol map. In other words, adaptation will be
attempted only if the deviation exceeds the threshold value. Due to the mentioned natural
distribution of petrol injection pulses as a result of the ECU control, a minimum deviation
setting is 4%.

= LTFT maximum — maximum limit of the correction value that autoadaptation can
implement.

= Adaptation in OL — Activation/deactivation of autoadaptation in an open loop mode. The
function requires a voltage type Lambda sensor connected and activated Fuel Loop
Status reading option (see: OBDII/EOBD reader (Chapter 2.20).

= Map autocomplete — Activation/deactivation of the auto-switching to petrol option in
areas without reference injection pulses recorded. The option works within an RPM range
from 1500 to 6000.
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= Auto stop — checking the option will result in automatic blocking of engine operating
curve points on MAP correction map when the specified deviation limit is reached (see:
“Adaptation enable threshold”)

= Active — autoadaptation On/Off.

= STFT bank 1 — current correction of injection time implemented by the autoadaptation.

= Temp. dev. Bank 1 — Momentary percentage value of petrol injection time deviation when
driving on gas with respect to the reference injection recorded when driving on petrol. A
positive value means that the injection time on gas is longer than on the reference map.

= |SA3 OL mode — indication of autoadaptation working in an open loop mode.

In order to improve the quality of ISA3, the reference petrol map should be
acquired on a warmed engine. The required minimum engine temperature is
higher when ISA3 is On. Therefore, when the adaptation is_activated, certain
points on the map may disappear (the controller remembers the temperature at
the time of data acquisition for individual points).

The actual engine temperature is estimated based on the controller’s integrated
algorithm or read directly from the OBD, if reading is active (see: Parameter and
fault reader OBDII/EOBD).

If the vehicle is equipped with a diagnostic system compatible with OBDII / EOBD
is recommended to connect and configure the OBD reader to retrieve information
about the status of the control system fuel dose. This makes it possible to
pinpoint the areas of engine operation in open loop mode and precise adaptation.

2.22.2. OBD mode

With OBD selected, the following settings and parameters can be configured and viewed:

= auto adaptation o ]
Auto adaptation
|7|7 Enabled {=" OBD " ISAS
Params iy
0.00 ¥
LTFT B1 (STAG) 0.00 ¥
Resultant corr. B1 (OBD) 0.00
Configuration iy
Target OBD corr. map Opeh
iin engine temp 70 4 ['C]
Threshold m [%4]
LTFT max. o5 + [*]
Collect OBD corr. map r
Inverted STFT r
Autoadaptation in OL v

Fig. 40 Configuration of OBD adaptation
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» The map of OBD target corrections — Press the Open button to display the configuration
window, in which the resulting OBD corrections for each bank are displayed as a map with rpm
and negative pressure axes. Map content is also automatically refreshed during controller
autocalibration.

= The minimum engine temperature — Engine temperature threshold (read through OBD2/EOBD
or emulated by the controller), above which it is allowed to correct the gas dose.

Target OBD corr. B1 _ |0l x|

PO 0.1 025! 04 055 07 085 1

B2 ;

— g000 { 0 O0:0 O 0O O DO
4800 { O 0+ 0 0 0 0 0
001 0 0io0 0 0O 0 0O
2400 1 0 0= 0 0 0 o 0
1200 o o:0 o 0 0 0

----------------------- !----------------------------------
0 o o0f0 0 0 0 0
RPh [RPM]

Fig. 41 OBD target correction map

* Prég wilaczenia — Warto$¢ poszerzajgca zakres akceptowanej docelowej korekcji

= Switch on threshold — A value that extends the range of acceptable resultant target correction.
For example, a threshold of 4% with target correction of 0% (on the map) means the range of -
4% +4% of the OBD resulting correction, within which the adaptation procedure will not correct
gas doses.

=  LTFT max. — a limit, maximum trim value that the OBD autoadaptation can make.

= Acquire OBD correction map — Activation results in automatic filling of target correction maps
when driving on petrol.

= Reversed STFT - In conventional fuel dose control systems, OBD correction values are positive
for the lean mixture and negative for the rich mixture. The option should be active in vehicles, in
which the relation between the mixture and OBD correction positive/negative status is reversed.

= Adaptation in OL — OBD correction values are used if the engine open loop control is applied.
Activation of the option allows additional adaptation, adjusted to the status of the open loop. In
order for the function to be activated by the controller, a Lambda probe must be connected or
Lambda value must be read by the OBD2/EOBD reader.

Incorrect setting of the Reversed STFT will cause an abrupt gas pulse correction that
prevents from further driving.

Limitation of the OBD autoadaptation depending on engine rpm is implemented with
the “Adaptation lock” option accessible through the context menu on the MAP
correction map tab (see 2.12).
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2.23. Controller update

To update the controller, connect it to the diagnostic software and turn the engine off. Select “Tools” -
“‘Devices update” from the main menu. All available devices are automatically found. The “Devices
update” window will pop up. The “Devices Parameters” window shows the information on current
controller firmware version. The “Available updates” window includes a list of updates available for the
connected controller. Loading an update not included in the program directory requires clicking “Read
update” and selecting the update file. Loaded update should be included in the list of available
updates. Click “Update” once the update file has been selected from the list. When the progress bar
reaches 100%, the controller will disconnect and then re-connect. The new version number should
appear at the bottom of the screen and should reflect the version number of the update file.

Should the update go wrong the update window will be opened automatically upon connecting with the
controller. Perform the update procedure again.

3. STAG-4 QBOX controller programming

The STAG-4 QBOX controller may be programmed using the acquired petrol map and the gas map.
The procedure:

= Auto-calibrate the controller

= Acquire petrol map B

= Acquire petrol map G

= Check deviations between both maps.

3.1. Auto-calibration

Prior to starting the auto-calibration, start the engine and wait until the lambda probe begins to
work. During the auto-calibration the engine should work at idle run; do not increase rpm, switch off
air-conditioning and lights and do not turn the steering wheel as this may cause errors during the auto-
calibration. During the auto-calibration, watch carefully petrol and LPG injection times. If LPG injection
times are shorter than petrol injection times, the injector nozzles may be too large and should be
replaced with smaller diameter ones. When auto-calibration is completed, the multiplier map will be
preset. The multiplier’s value for this point should be between 1.2 and 1.8; if the value is greater than
1.8, longer times of petrol injection i.e. greater load and high rpm, may cause overlapping of injection
times i.e. one LPG injection will begin before the previous one ends (looped injections). In such a
case, the controller will display the ,Too long injection time” error message. In such case, make sure
that the Lambda sensor indicates a rich fuel mixture.

3.2. Collection of the petrol injection map with petrol (petrol map)

Having finished the auto-calibration, switch over to petrol and drive the vehicle for app. 4 km to collect
the petrol map. During the collection of the map try to drive without changing gears e.g. at the 4th gear
and in a way making the lambda probe to “work” i.e. changing its mode from weak to rich. Blue points
should appear during the collection of the map. To collect the map quicker, adjust vehicle load in such
a way causing new points to be collected in places which are still empty. Collection of maps is
performed without participation of the diagnostic software, thus can be done with the PC
disconnected. However, collecting the map while the PC is connected and the diagnostic software
running is quicker and enables the operator to see what is actually happening to the vehicle. When the
controller collects sufficient number of points, the map will be drawn with a continuous line and the
petrol map collection is finished.
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3.3. Collection of the petrol injection map with LPG (LPG map)

Having collected the petrol map, switch to LPG and collect the LPG map in the same way the petrol
map was collected. The LPG map should be collected in the same road conditions and with similar
loads as the petrol map. The LPG map is drawn with green points. Having collected sufficient number
of green points, the map will be drawn with a continuous green line. If the controller is set properly (the
multiplier characteristics selected properly), the petrol and the LPG maps should match. If the maps do
not match, the multiplier characteristic should be corrected at the points where the maps do not match
(the lower axis of co-ordinates for injection times). If the LPG map is collected with the PC connected
and the diagnostic software running, it is possible to immediately correct the multiplier characteristics
when the collected green points do not match with the petrol map. It is even strongly recommended to
use the PC in this way as if the multiplier characteristics differ strongly from the required ones, the
controller starts to switch over and — in the extreme case — can activate the “check” signal lamp. When
correcting the multiplier characteristics, make the points on the LPG map match with the petrol map.
Once both maps match, the characteristics are properly set.

3.4. Checking if maps match, verification of deviations

Having collected the petrol and LPG maps (both maps drawn with continuous lines) check the
deviation between them. In the Map window there is the “D” button located on the right. Press it to see
the deviation graph drawn with a red line. If the deviation fits within + 10%, the controller is
programmed properly; otherwise, the multiplier characteristics should be corrected at points where
maps do not match.

3.5. Controller manual setting

The controller may also be set up manually, which — provided sufficient experience has been gained —
may prove quicker than the above described procedure.

Start with the auto-calibration in the same way as described above (this is necessary to ensure the
controller works properly, see 3.1). If the auto-calibration finishes properly and the multiplier values
are correct for the calibration point, switch the engine to petrol and take it for a ride. The multiplier
characteristics need to be set in the following way:

Drive the car with a constant load, i.e. the petrol injection times should be stable. Adjust the engine
loads so that the injection times equal e.g. app. 5 [ms]. The blue marker will help determine the
injection times as it is location on the horizontal axis is determined by the injection times. Next, switch
the car to LPG and watch the blue marker for variations in injection times when compared with the
earlier petrol injection times. If the injection times decreased (the marker moved to the left) it means
that for the selected injection times the multiplier is too high (the mixture is too rich). In this case,
lower the multiplier value for the 5 [ms] injection time (in our case). If upon switching to LPG the blue
marker moves to the right, it means the mixture is not reach enough and the multiplier needs to be
brought up for given injection times.

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

Once the manual setting is complete, both maps — petrol and LPG — should match.
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3.6. LPG temperature correction

If the petrol injection time changes when the LPG temperature is changed in the LPG mode, the LPG
temperature calibration must be corrected. The correction may be made by means of the “LPG
temperature calibration map” (see 2.12). However, it must be remembered that this operation may
be performed if the auto-calibration and the multiplier setting while driving have been carried
out correctly. In order to make the correction in a proper way, the car must be started with a cold
engine. Then, beginning with the temperature of switching to LPG, the petrol injection time must be
checked and after switching to LPG the petrol injection time should be compared. If the petrol injection
time value is bigger after switching to LPG, the positive correction must be made for this LPG
temperature value (the LPG temperature calibration map must be brought up). If the petrol injection
time value is lower after switching to LPG, the calibration map for a given LPG temperature value must
be brought down. The calibration map must be set in such a way as to ensure that the petrol injection
time remains the same after switching from petrol to LPG. In order to set the LPG temperature
calibration map correctly, the procedure described above must be repeated for the full range of LPG
temperature values in 5 [°C] steps.

4. LED switchboard operation and acoustic signals (User Manual)

4.1. LED-300 switchboard

Fig. 42 LED-300 switchboard

The LED switchboard consists of:
= Przycisk LED line indicating LPG level
= the LED indicating type of fuel
* button

LED line— shows current LPG level in the tank. 4 green LEDs indicate a full tank; a red LED indicates
“reserve”.
The LED — shows current operating status:
= Off —the engine runs on petrol
= Slow blinking (once per second) — the engine is started on petrol and switches to autogas
when the set parameters are achieved
= Normal blinking (twice per second) - the engine is started on petrol and switches to
autogas when the set parameters are achieved. The system switches the engine to gas
fueling. The state may continue for up to 10 seconds, depending on engine working
parameters at the moment and controller settings.
= Fast blinking (4 times per second) — system error prevents gas fueling, e.g. empty gas
tank, LPG installation fault; the engine runs on petrol.
= On -the engine runs on LPG

Push button - for switching from one fuel type to another.
The controller “remembers” the last fuel type setting before switching the ignition switch off.
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4.2. LED-300/401B and LED-401 switchboard

Fig. 43 LED-300/401B / LED-401 switchboard
LED-300/401B and LED-401 LED switchboard consists of:

Gas level indicator — four diodes in a circular arrangement showing the current gas level in the
tank. Four green diodes indicate that the tank is full.
Button (with AC logo) — used for fuel switching and indicate current operating conditions:

= Off (PETROL mode) — indication that the engine is fueled with petrol,

= Slow blinking (once per second — AUTO mode) — the engine is started on petrol and
switches to autogas when the set parameters are achieved

= Normal blinking (twice per second, no acoustic signals —AUTO mode) — the engine is
started on petrol and switches to autogas when the set parameters are achieved. The
system switches the engine to gas fueling. The state may continue for up to 10 seconds,
depending on engine working parameters at the moment and controller settings.

= [Fast blinking (4 times per second, with acoustic sighals -EMERGENCY mode) — system
error prevents gas fueling, e.g. empty gas tank, LPG installation fault; the engine runs on
petrol

= Continuous light in white (GAS mode) - the engine is supplied with autogas

= Continuous light in red — operation on gas, low fuel level

If the controller is connected to the LED-401 switch, additional functions are available:

» The user can adjust LED brightness (4 brightness levels) — if automatic LED brightness is
Off,

= The user can adjust the volume of buzzer installed inside the switch,

= The switch can be installed in any position to allow comfortable control of gas level
indication and the reference position is the position of the buzzer,

= Automatic detection of the connected switch. If LED-401 is connected, the application also
shows LED-401.

4.3. Automatic calibration of LPG level indicator

The automatic calibration of LPG level indicator should be carried out when an empty tank is being
filled with gas. The indicator type should already be set, but, if necessary, the procedure itself may
change its type, e.g. from ascending to descending.

The calibration procedure is as follows:
= Press and maintain the switchboard push button,

= Switch off the ignition switch (during to three seconds after pressing push button),

= Depress the button when the switch initiates level indicator calibration.
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Process of calibration is signalized on the LED in form of continuously increasing gas level.

When the tank filling is over, switch on the ignition switch, thus terminating the calibration procedure.
Successful calibration is signaled by smooth ascending, followed by smooth descending of the gas
level indication on the LED line from fuel reserve to maximum fuel level and back (twice). In the case
of calibration failure, the level indication on the LED line will change five times from reserve to
maximum.

4.4. Acoustic signals

The controller may emit the following acoustic signals:

= Three beeps if it had to switch over to petrol because of a too low level in LPG tank.

= Three short beeps and one long beep in case of a controller error.

= Two short beeps and one long beep each time the ignition switch has just been turned on is a
warning that the system needs to be inspected.

= Three long beeps repeated every minute is a reminder that the engine is operating in

emergency mode.

4.5. Emergency start on gas

In order to start the engine on gas (emergency mode, e.g. when the fuel pump fails), position the key
in ignition mode, then press and hold the button on the switch. The LED will be switched on in a
continuous light mode and a buzzer sound will be generated. When RPM is detected, the controller
opens the solenoids and the engine is started on gas fuel.

It is not possible to switch to petrol in the emergency mode. The emergency mode is deactivated when
the engine is turned off. Operation in the emergency mode is indicated with occasional buzzer sounds.
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5. Technical specifications
Power supply voltage 12[V] -20% + +30%

Maximum power supply current for a 4-cylinder engine controller, 1 [Q] 12,5 [A]
gas injectors

Current load in the sleep mode <10 [mA]
Operating temperature range -40 - 110 [°C]
Protection class IP54

6. Warranty, restrictions, exclusions

Warranty does not cover:

1. Damage resulting from installing the controller not in line with the recommended layout diagram,
in particular from hooking signal cables up to other terminals than those specified in installation
guidelines.

2. Damage resulting from installing the controller in places incompatible with installation guidelines

or from exposition to water, high temperatures, vehicle battery vapours.

Devices tampered with / repaired without proper authorisation.

4. Mechanical damage through Customer’s fault, in particular damage of:

= connectors (including damage caused by use of inappropriate chemical cleaning agents)
= controller housing
= electronics PCB.

5. Electrical damage of circuitry brought about by hooking communication interfaces up not in line

with installation guidelines.

w
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