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Preliminary Phase

Check that the programming software has been installed correctly.

- Connect the SGIS ECU to the computer through the serial

or usb interface.

- Before beginning configuration, check that the system has
been installed correctly.

- To test connection with the ECU:

o} Start the vehicle engine.

o} Set the fuel changeover switch o “petrol” (red LED
lighted).

o Double-click the "Bigas 2001” icon on the desktop to
launch the program.

If the program opens correctly (without displaying connection
errors) and the changeover switch remains lighted,
connection with the ECU has been successfully and

correctly established.

- Troubleshooting possible preliminary-phase problems.

o If the software is unable to establish a connection
with the SGIS ECU, check connection of the positive
key wire and the positive and negative battery
connections. Also check connection of the serial or
usb interface.

l¢] If the changeover switch goes out a few seconds
after engine start, there may be problems with the
"RPM” signal or the negatives (signal line) of the fuel
injectors may not have been connected.

0 If the changeover switch lights and goes out
alternately, the probable cause is that an unsuitable
vehicle configuration has been loaded. Load a
more suitable or standard configuration o eliminate
the problem.
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Setting Vehicle Configuration Parameters

S

Phase 1

% Bigas 2001 Seq. Gas Inj. System

DISPLAY
AUTOCALIBRATION

SAVE CONFIGURATION
LOAD CONFIGURATION
ECU REPROGRAMMING
EXIT

ECU connected Config: bi_zafira_1800_p106_x18xe Firmware version: 0,12 LPG
il L

Once the Bigas 2001 (SGIS Plus) program has been launched and
correct connection with the ECU has been established, select the
type of fuel (methane or LPG) used by the installed system:

on the main menu, click "VEHICLE CONFIGURATION”

select "Methane” or "LPG” in the “fuel type” field.

press “Esc” to return to the main menu.

A configuration may be loaded into memory after the correct fuel
type has been selected:
on the main menu, click "LOAD CONFIGURATION”
select a file for an identical vehicle or for an engine of the
same type; otherwise, select a standard file. Click "OK.”
press “Esc” 1o return to the main menu.

/
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Setting Vehicle Configuration Parameters )

y;

Phase 1

Config: bi_zafira 1800_p105 x18xe

Fuel type LG

Type of revolution signal Standard .
No. of cylinders 4 cylinders ¥
FZ Lambda
Ignition type One coil -
Revs. threshold for change-over (1000 (pm
F3 Gas lavel
20
Reducer temperature for change-over | gc:

F4 Madify carb.

Reset ecu and go to base parameters |

Warning !!! You can change yellow parameters only without sub-key.

PETROL  Revé D) 817rpm Tinigas™® 0,00 Tgas®)  55°C Lambda  [NEOGED
Tinj.petrol 3)  3.45 T.reduc 75°C
Press.@ 1.41bar
To set the vehicle parameters (modification of the parameters must
be made with the ignition key in the “off” position), click “VEHICLE
CONFIGURATION” on the main menu. The various signals displayed
along the lower edge of this screen are:

@ Engine “Revs”. This is the engine RPM value. It is important
that the value displayed on the screen correspond to that shown on
the vehicle tachometer. Should this not be the case, change the
value in the “Ignition type” field in the “F1Change-over” menu. If,
instead, no value is displayed, change the setting in the “Type of
revolution signal” field of the “F1Change-over” menu or check
connection of the brown wire,

@ "Tinj.gas”. Indicates the gas injection time.

@ "Minj.Petrol”. Indicates the petrol injection time.

@ “T.gas”. Measured temperature of the gas in the injector rails.

& “Treducer”. Measured temperature in the reducer.

(& "Press.”. Pressure relative to gas injection.

All these values must be correctly display before proceeding with self-

calibration.

_/
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Setting Vehicle Configuration Parameters

Phase 1 - “F1Change-over”

nfig: bi_zafira_1800_p105 x18xe

Fuel type @ LPG

Type of revolution signal (@ |standard .
No. of cylinders (3 |4 eylinders -

Faampan Ignition type (4@ [One coil -
Revs. threshold for change-over @ [1000 rpm

F3 Gas |evel

e
Reducer temperature for change-over @ 20 oC

F4 Madify carb.
(@) Reset ecu and go to base parameters |
Warning !!! You can change yellow parameters only without sub-key.
PETROL Revs  817rpm Tinj.gas 0,00 T.gas 55°C  Lambda | 0,53V
Tinj.petrol 3.45 T.reducer 75°C
Press. 1.11bar

The “F1Change-over” menu permits setfing:

@ “Fuel type”. Select LPG or methane.

@ “Type of revolution signal”. Select standard or “low” RPM
signal.

@ “No. of cylinders» Set the number of cylinders for the vehicle
engine.

@ “|gnition type”. Set the type of ignition. Select “two coils”,
“one coail”, "RPM sensor” or "RPM sensor 2”. (Select RPM sensor

& 2 for 6-8 cylinder engine that has RPM signals like 4 cylinder
engine, ex. Chevrolet, Range Rover)
"Revs. threshold for change-over”. This is the threshold,
expressed in RPM, beyond which the system switches from

& petrol to gas fueling. We recommend setting a value of 1000
RPM.
"Reducer temperature for change-over”. This value indicates
the temperature that must be reached by the reducer before
switching over to gas fueling. For small engines, we

@ recommend setting values between 20 °C and 30°C; for
more powerful engines, values between 30°C and 50°C.

y;
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Setting Vehicle Configuration Parameters

Phase 1 - “F2-Lambda”

= Vehicle configuration - Config! bi_zafira_1800_p105 x18xe

Cordiguraion

Type of Lambda probe D |o-1volt 6
F1 Change.over 0 -1 Volt
0 -5 Volt
5 -0 Voit
0.8 - 1.6 Volt

F3 Gas |evel

F4 Madify carb.

GAS Revs 821rpm  Tinj.gas 6,26 T.gas 56°C Lambda 0,51
Tinj.petrol 3.97 T.reducer a0°c
Press. 1,09bar

For the self-calibrating system to operate it is not necessary that the
lambda sensor be connected. Connection is required only in order
to display its operation and has no influence whatsoever on
carburetion. If the 4-wire lambda sensor is connected, this menu
permits setting the type. Select among @0-1 Volt; 0-5 Volt; 5-0 Volt,
0.8-1.6 Volt.

It is very important that only the purple wire be connected.
It is not possible to directly connect 5-wire sensors. This type of sensor

must be connected 1o the 4-wire sensor below the catalyzer in order
to obtain an indicative value for carburetion.

.
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Setting Vehicle Configuration Parameters

2

Phase 1 - “F3-Gas level”

< Vehicl configuration - Config: bl_volve_s60_2000_tarbe_p130

Conligraion

Type of GAS level sensor @ [AEB. |
F1 Change.over
0 - 80 ohm
Non standard
Non standard inverted

FZ Lambda

F4 Modify carb.

GAS Revs 661rpm  Tinj.gas 491 T.gas 55°C Lambda 0,49V
Tinj.petrol 1.8 T.reducer a1
Press. 1.21bar

This menu permits entfering the type of gas level sensor used. Select
between:— AE.B; 0-920 Ohm.
Suitable adapters are available for other standards.

.
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4 LPG sector for 2 reducer

UNION 1/8
DM.8

PIPE DM.8

COUPLING Va

COUPLING
Vs DM.8

PIPE DM.6

ASSEMBLY DIAGRAM
(REDUCER JUNCTIONS)

UNION TEE V4

gllear

Self-Calibration

Phase 2
Revs T. Inj. gas T.inj.potrol Revs T. Inj. gas T.inj.petrol
1936 || 0;00 || 2,78 3091 543 2,89
mp ms ms mp ms ms
Lambda T.reducer T.gas Fuel Lambda T.reducer T.gas Fuel
7%, 56 Petr 0,5 v 7%, 57, Gas
Stabilize up 2800 rpm on idle... Calibrating in progress...
Keep the accelerator pedal stable...
— E—
Exit Exit
Revs T. inj. gas T.inj.petrol l Revs T. inj. gas T.inj.petrol
3130 (MO0 ||~2,75 832 || 0,00 | 3,54
mp ms ms rmp ms ms
Lambda T.reducer T.gas Fuel Lambda T.reducer T.gas Fuel
gEmA  81_ 58 Petr g 83 58 Petr
Cl.ll:ﬂ.t.iu ended. Calibrating ended ly.
Datas u in 5.,
pdating in progre. (::
e Mote: the ECU In resstted 1o infllal conditlions after battery connestion.
Exit Exit |

S BED " (G iy ettt | e 't e B BEE " B e [ | (o s T

Once the correct vehicle parameters have been set, wait until the
reducer reaches a temperature of at least 60C° and the distributor at
least 30C°; then press the “"ESC” key to return to the main menu.

Click “SELF-CALIBRATION" to access the guided self-cdlibration
procedure. Press “Enter” to begin.

On the first screen @ the software will request that you accelerate the
vehicle to about 2800 RPM in neutral gear. Once this speed is
reached, a second screen@wil request that you neither accelerate
nor decelerate. A few seconds later a third screen @ will confirm that
cdlibration has been completed. The last screen @ will confirm that
calibration is ended correctly. Click on “Exit” to return to the main
menu.

If the program stops during self-calibration, it is probable that an
unsuitable configuration has been loaded or that incorrect
parameters have been set. To resolve the problem, load a different
configuration and restart the self-calibration procedure.

NB:©® means that the GIS ECU cannot switch to gas before 20-30 seconds
from the end of calibration, as though the vehicle had been restarted at

y;
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Manual Modification of Carburetion

Phase 3

% Vehicle configuration - Config: bl_volve 360 2000 turbe_p130

Corliguration

renngeser NMa@nual carburation adjustment (+-25%)

QD Idle Outof idle @
F2Lombda Very low load @ @ o ®
Low load @0 5
F3 Gas level —
Middle load ®5 5
Higth load @5 |'3>°
GAS Revs 679rpm  Tinj.gas 4,93 T.gas 53°C Lambda 0,49V
Tinj.petrol 1,75 T.reducer a3°c
Press. 1.22bar

After the self-calibration procedure has bbeen run, it is possible to
further improve carburetion, in the following manner. Click “VEHICLE
CONFIGURATION” on the main menu, and then click “F4-MODIFY
CARB".

The menu displays the carburetion correction cells, divided by
injection ranges at idling speed and higher speeds.

The “Idle” column @ indicates an engine speed of up to 1400 RPM;
the “Out of idle” column “@indicates an engine speed of more than
1400 RPM. The “Very low load” line @ indicates injection times of up
to 3 milliseconds; “Low load” @ indicates injection times greater than
3 milliseconds up to 6 milliseconds; “"Middle load”® indicates
injection times greater than 6 milliseconds up to 12 milliseconds,
“Higth load” €& indicates injection times greater than 12 milliseconds
up to 18 milliseconds.

The red cell @ indicates the range of times and RPMs that the system
is detecting at any moment.

For each cell, correction may have values of +-25% with respect to
the configuration loaded or created with the self-calibration
procedure.

Water sector diagram for 2 reducer

ASSEMBLY DIAGRAM

(WATER CIRCUIT)

WATER INLET

UNION TEES

o
=
5
O
o
=
<
=

gllear
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[

RI-21double connection with one raqil - two gas inlets

f

DOUBLE REDUCER ASSEMBLY DIAGRAM

\

(One rail with two gas inlet)

“T" UNION TO THE
PRESSURE SENSOR

LPG FILTER

* N.B. The second inlet gas is an optional

gllear

Manual Modification of Carburetion

Phase 3

In order to ascertain whether the map acquired automatically, using
one of the available configurations, is suitable for the vehicle being
tuned, the vehicle must be run on the road or on a roller test bench.
At constant speed and with constant accelerator position, switch
back and forth from gas to petrol one every 4-5 seconds, and at the
same time check that the petrol injection time value " Tinj.Petrol”
remains almost constant, with a maximum variation of +-20%.
Repeat the carburetion check with the accelerator in a number of
different positions.

To better explain, let us consider Tinj.PetrolGas as the petrol injection
fime when the vehicle is gas fueled, and Tinj.PetrolPetrol as the
petrol injection time when the vehicle is petrol-fueled. We may thus
say that the values are correct when:

(Tinj.PetrolPetrol-20%) <= Tinj.PetrolGas <= (Tinj.PetrolPetrol+20%)

Thus, if Tinj.PetrolGas < (Tinj.PetrolPetrol-20%) in a given cell
(range/RPM), we will have to decrease the correction value in that cell
(max -25) so as to bring the injection times back within the 20%
admissible variation.

Contrariwise, if Tinj.PefrolGas > (Tinj.PetrolPetrol+20%) in a given cell
(range/RPM), we will have to increase the correction value in that cell
(max +25) so as to bring the injection times back within the 20%
admissible variation.

In the “Higth load” range it is, however, preferable modifying the
equation as shown below.

(Tinj.PetrolPetrol- 10%) <= Tinj.PetrolGas <= (Tinj.PetrolPetrol+10%).

Example 1:
Let us suppose that during petrol-fueled operation the petrol injection time
(Tinj.PetrolPetrol) = 7 milliseconds. Switch the vehicle to gas fueling and read
the petrol injection time (Tinj.PetrolGas).
Remember that carburetion is correct if the Tinj.PetrolGas value remains in the
interval

5.6 (7-20%) <= Tinj.PetrolGas <= 8.4 (7+20%).

Pag. 28 - 34
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Manual Modification of Carburetion

Phase 3

Thus, if the Tinj.PetrolGas value is less than 5.6 in a given cell (range/RPM), it will be
necessary fo decrease the correction value in that cell (max -25) so as to bring
the values to Tinj.PetrolGas >= 5.6.

If Tinj.PetrolGas is greater than 8.4 in a given cell (range/RPM), it will instead be
necessary fo increase the correction value in that cell (max 25) so as fo bring the
values to Tinj.PetrolGas <= 8.4,

Example 2: “Higth load” range
Let us suppose that during petrol-fueled operation in the “Higth load” range, the
petrol injection time (Tinj.PetrolPetrol) = 15 milliseconds. Switch the vehicle to gas
fueling and read 13 milliseconds as the petrol injection time (Tinj.PetrolGas).
Remember that carburetion is correct if the Tinj.PetrolGas value remains in the
interval

13.5 (15-10%) <= Tinj.PetrolGas <= 16.5 (15+10%).
We may thus say that Tinj.PetrolGas =13 milliseconds is an excessively short
injection time and that the mixture is too rich.

Often correction will be necessary only in the *Middle load” range in
order 1o reduce fuel consumption, or in the “Higth load” range at higher
than idling speeds in order to increase engine response. If 25%
adjustments are not sufficient, it will be necessary to load a new standard
configuration (richer or leaner according to need), run the self-calibration
procedure again, and then go on to manual regulation.

The “Tinj.Gas” value is used to verify whether the diameter of the gas
injector nozzles (or the reducer outlet pressure) is adequate to meet
engine demands. For example, if the "Tinj-Gas” value is less than 4
milliseconds, it is probalble that the injectors being used have an
excessively large outlet. Contrariwise, if at * Higth load” the “Tinj-Gas”
value is greater than 24 milliseconds, the injector diameter is probably
too small or the reducer pressure is too low. It may also be that the feed
from the tank to the reducer is insufficient.

The exact pressures for reducer are;

- RI-21 (LPG) reducer for engines with power up to 100 KW, right pressure is 1 Bar;

- RI-21 (LPG) reducer for turbo or with power over 100 KW engines, right pressure is 1,6 Bar;

- RI-23 (CNG) reducer for engines with power up to 100 KW, right pressure is 1,6 Bar;

- RI-23 (CNG) reducer for turbo or with power over 100 KW engines, right pressure is2-2,5 Bar.

If in this condiition the system aufomatically changeover on petrol, it means that
the Tinj.gas value is too high. To solve the problem is necessary open a
configuration file more suitable for the vehicle.

RI-21 double connections with one rail

\

DOUBLE REDUCER ASSEMBLY DIAGRAM

(One Rail)

LPG FILTER

gllear

\
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RI-21 double connections with two rails

S

DOUBLE REDUCER ASSEMBLY DIAGRAM

“T" UNION TO THE
PRESSURE SENSOR

(Two rails with double gas inlet)

* N.B. The second inlet gas is an optional

“Display” Menu

% Vehick parameter display - Config: bi_volvo_s80_2000_turbo_p130

T.rid. 93°C
100 . IJ
- 50 Pressure 1,20bar
rpm x 100
0
1590 70
T.gas 51°C
100
Tinj.gas 4,61ms
Tinj.petrol 1,62ms
Os O
G K 0 1
0 Lambda 0,49V
Exit |

To access the display menu, click "DISPLAY” on the main menu.

This menu offers graphics displays of the following signals: RPM,
lambda, temperature, pressure, and petrol and gas injection times.
Press "Esc” to return to the main menu.

.
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“Save configuration” Menu 2 Rail juction diagram

% Sawe configuratien with pame...

Name of file to be saved StandardBigas

Files available Date
# bi_alfa_156_1600 04/04/2003 [
# bi_alfa_156_1800_p10_ar32205 04/04/2003
# bi_citroen_xara_1600_16v_boschme744 02/04/2003
# bi_honda_civic_1400_d16v1_p085 02/04/2003
# bi_opel_zafira_1800p_095 _18 02/04/2003 ‘
# bi_peugeot_206_1100_P1_iaw48p2_76 02/04/2003
# bi_rover_75_turbo_1 800_p1_05 02/04/2003 =
# bi_seat_ibiza_1400p_090bby_144482_iawdmvah 02/04/2003
# bi_subaru_forester_2000_EJ20 02/04/2003
# bi_toyota_corolla_1600_095 02/04/2003 ‘
# bi_zafira_1800_p095_x18xe 02/04/2003 L]
+# Standard 07/02/2003 2 r
LdStndardBigss 03208 | <3
o Z |
©) B
O3
o] < | |
OK Cancel | == s =2 3% s (TT)
N ) ) O _ | [) O« e
— oz o |- (2}
o tt s 7 :t =z IR
Once a satisfactory calibration has been achieved, it must be saved. 5 @) T ; % _—7
Click "SAVE CONFIGURATION” on the main menu. mn s c% é) “ A
In the *"Name of file to be saved” field, type in a name for the working file to 2 aa)] &= o2
be saved and click "OK". We recommend establishing a flename list ahead L = A 1
of time, and in any case never using the prefix “bi_“, which is used by the 17p) % s 4
system as an abbreviation for Bigas, since our configuration update ) — < >
procedures will overwrite all files with this prefix. For example, if you save a file <]: s
as “bi_mycar” and then launch the configuration update procedure, your file
will be deleted. > _
We also recommend the system outlined below for naming your files: g 6 @)
“your abbreviation” “brand”_“model”_“displacement”_“pressure” “engine @ % '5
PR " i N
type” “injection type. Z0 ﬁ =
For example: xx_seat ibiza 1400 PO90 66y144482 iowdmvah is a correct 8 Z é
flename.
Never use such characters as spaces, any punctuation marks, or special e
characters; use only the letters of the alphabet, numbers, and the underscore = SE ol g
(" ") as a space marker. g 85 2
WARNING. If the filename is the same as that of a previously existing file and o 5,53 ° 0 3 <
you answer “yes” when asked to overwrite, the earlier file will immediately be 6 0653 £ 2= 2
b BoETc 20200 ¢E
deleted. $ 2885883225
—colgocloc 5
N $ELD9,cE0L9
£00c20BE 30
O O0O®m»+= OO0 3Q0
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Rail assembly diagram “Load configuration” Menu

ASSEMBLY DIAGRAM

'd

oo~
= Subect the cenfiguratien to load in ECU

Files available Date
#bi__Standard 13/04/2004 - 12.27
# bi__Standard_Bigas 4/® 13/04/2004 - 12.27
-’_ bi__Standard_Bigas_0860 13/04/2004 - 12.26
o bi__Standard_Bigas_080_tjbenz_12ms 13/04/2004 - 12.40
-’_ bi__Standard_Bigas_080 13/04/2004 - 12.26
# bi__Standard_Bigas_080_tjbenz_12ms 13/04/2004 - 12.40
/_ bi__Standard_Bigas_100 13/04/2004 - 12.25
# bi__Standard_Bigas_100_tjbenz_12ms 13/04/2004 - 12.38
# bi__Stand ard_Bigas_160 13/04/2004 - 12.28
# bi__Standard_Bigas_160_tjbenz_12ms 13/04/2004 - 12.38
»’_ bi__Standard_Bigas_200 13/04/2004 - 12.29
# bi__Standard_Bigas_200_tjbenz_12ms 13/04/2004 - 12.39

O ) bi__Standard_Bigas_openloop 13/04/2004 - 12.42

:'cé # bi__Standard_Bigas_tjbenz_12ms 13/04/2004 - 12.47

g # Standard 09/04/2003 - 23.55

Ecu type 13-4 cilynder - [ ok | Cancel
8
o \ N

To access this menu, click on "LOAD CONFIGURATION.”
Use the arrow keys to move to the desired file; press “ENTER” or left-
click with the mouse to select. One you have selected a filename,
click "OK" to confirm or *"CANCEL" to return to selection

4

YOI I IO IIII

%
5

Y
e

> (T e

Nozzle

Configurations with “X” valve under 128 have a map more lean than
the standard one for valves over 128 the map is more rich than the
standard one.

DESCRIPTION

THE GAS PIPES BETWEEN

THE RAIL AND THE
COLLECTOR MAY BE OF
DIFFERENT LENGTHS
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“Ecu reprogramming” Menu

Sukeziona file di programmaziens 1] =
[T g Ry — = [
_—:) T
L
59
<
Heme e [znee_soonz = A
Tipa s | s poeparmenarnne 348 ciende x| anets

This important function permits updating the EPROM (firmware) of the
ECU in order to ensure its continuing compatibility even after a

programming software update.

WARNING: It is extremely important that the vehicle be switched off

before reprogramming the ECU.
To access the menu, click "ECU REPROGRAMMING” on the main

menu.

Use the amow keys 1o select the programming file; then press "ENTER”
or left-click with the mouse. The filename will appear alongside the

*file name” tag. Click "*Open”.

A window will then open.@

Click on “Program” to program the EPROM, on “Change file” to look
for another programming file, or on “Cancel” to terminate the

operation.

@3 vvocums comurs ]|

File;  2001N_¥#00012 pbd

Data: 127372003

[CEszemme ]|

Canbianfle |

Annudla

General diagram for 4 cylinder engine
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SGIS General diagram MAP Menu - additional functions with 009 hardware key

S

\

Confrpraten

F1 Change-over

130
126 12 126 128 130 130
126 128 126 17 130 130
F2Lanthon | 3 126 128 126 128 130 130
450 128 128 128 128 1% 130
| soo 124 124 124 125 128 128
F3 Gas level I 8,00 119 119 19 12 124 124
0,00 118 18 118 18 120 120
| 200 105 108 108 " 112 112
| 14po o 101 101 106 108 108
| £ . Y 101 102 102
| £ ® s 100 101 101
F5 Modiy carb.
PETROL | Revs  ©86rpm Tinj.gas 4,95 T.gas s EDEEEN 0.49V
Tinj.petrol 219 T.reducer ax'c
Press. 1.21bar
In this menu you can modify correction values in function of time and

petrol injection (Tinj.benz).

To modify values:

- select one or more cells clicking on cell with the left mouse button.
For multiple selection click on the first left cell with left mouse button
and, taking the button pressed, drag to the bottom right cell you want
select, release then the button.

- After cell selection, press “retumn” on the keyboard.

- In the new window fill a correction value, choose a modify mode
and press "OK". Absolute Mode changes the old value with the new
one. Linear Mode adds or subtracts the value in the field to the old
value. Percentage Mode adds or subtracts the percentage value in
the field to the old value.

ASSEMBLY DIAGRAM
(SYSTEM DESCRIPTION)

The growing od decreasing frend of values in the map has to be
similar o the one showed on the above figure. Before to modify map

a N values read with attention pages 12-13-14.
=z . c )

~r O
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