.%.

K TELTONIKA

TECHNOTON

Compatibility Declaration

Technoton and Teltonika confirm:

DUT-E CAN FMB640
and |
fuel level sensor terminal

compatible via electrical characteristics,

fuel level measurement error due to sensor error and does not exceed 1%.

Based on test result of 29.11.2019
Recommendations on connection and configuration - see attachment.




Annex to
Compatibility Declaration

Recommendations on connecting and configuring
Teltonika FMB640 terminal
and DUT-E CAN fuel level sensor

1. DUT-E CAN connection:

1.1. Connect white wire (CAN L) of the DUT-E fuel level sensor to the CAN1 L of the Teltonika
terminal;

1.2.Connect the blue wire (CAN H) of the DUT-E fuel level sensor to the CAN1 L of the
Teltonika terminal;

1.3. Connect the brown wire (weight) of the DUT-E fuel level sensor to “-" power supply;

1.4.Connect the orange wire (supply) of the DUT-E fuel level sensor to “+"” power supply.

2. Connection scheme of 1 or 2 sensors:

KopuyHeBbIl
Brown

® -Vbat

OpaHxeBblN
Orange .
DUT-E ® +Vbat Teltonika

CAN YepHbiii FMB640
Black

Fony6on
Blue

c o]
8| benbli 8

White

CAN_H

CAN_L
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Kopu4yHeBbIi

Brown
® -\/bat

OpaHxeBblii

DUT-E Orange A
R ® +Vbat )
CAN YepHbii Teltonika

Black FMB640

Fony6on
Blue

CAN_H

(o]
8] bBenbli

1 White CAN L

Kopun4yHeBbIn
Brown

® -\/bat

OpaHxeBbli

Orange
DUT-E ® +Vbat

CAN UepHblii
Black

Mony6on
Blue

[e]
8| Benbin
White

*Note: The S6 SC CW 700 cable is used to organize the CAN bus. This cable has a twisted
pair cable and 2 terminal resistors of 120 Ohms each. When connecting 2 sensors in the
cables S6 SC CW 700, do not connect the second resistor.
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3. Configuration of the equipment and calibration of the fuel level sensor:
3.1.The DUT-E CAN fuel level sensor is configured with the help of SK DUT-E or SK S6 and
service program Service DUT-E v.5.4 (or higher).

Set the real length of the sensor after the cutting and calibrate it (Figure 1):

8 ServiceS5_DUT-E version 5.4 - o X

General

Model: CAN s e
Serial Number: 54001300005 Diohact I Femate Copnactor
Manufacturing Date: 25.09.2018
Firmware Version: 10.1 Profile 'l Update Firmware | Help = &"Enqhsh ¥

Desktop
Interface sensor

= Functional Modules fodlens
Self-diagnostics

Fuel Level Sensor Calibration Calibration Table | Settings | Parameters ] Log ]

Fuel Level Conrol

Current parameters

Fuel Tank Level, mm: 68.9
Frequency (Duty Cycle) "Empty”: 1807.8

Frequency (Duty Cycle) "Full”: 938.0

[ Fuel Level Senor Lenght After Cutting, mm: | 995 I

Sensor cahbration
Empty | Full |

Figure 1

Set 101 for the first sensor and 102 for the second (Figures 2-3).

General

Model: CAN r T
s i Remote Connect
Serial Number: 54001300005 hsconnec | smets Connecien
Manufacturing Date: 25.09.2018 S
Firmware Version: 10.1 Profile '| Update Firmware Help = ﬁ English 7
Deskto
Interface
=} Functional Modules
Self-diagnostics CAN
Fuel Level Sensor
Fuel Level Conrol CAN Protocol Type: |J19 39456 ;I
S6 Address (SA): 101 =l
CAN Baudrate: |25EI KBits/sec |
s —— =
Enable Termination Resistor: |I\‘ct supported / Not available d
PGN Receive Timeout, s: |I\'st supported / Not available

Figure 2

Serial Number: 51001300063 Disconnect I~ Remocte Connection %
Manufacturing Date: 25.09.2018 .
Firmware Version: 8.11 Profile '| Update Firmware | Help = % English 'I

i Deskto
Interface

=1 Functional Modules
Self-diagnostics CAN
Onboard Clock:
Fuel Level Sensor CAN Protocol Type: [11939+56 |
Fuel Level Conrol
Vehicle Power Supply 56 Address (SA): IIOZ ﬂ
GNSS
Reports Generator CAN Baudrate: |250 KBits/sec ﬂ
Simple Reports Registrator .
Communicator ——eeee—e —
Accelerometer
Events Registrator Enable Termination Resistor: |0f'f s

PGN Receive Timeout, s: Ith supported / Not available

Figure 3

If you want to connect 2 and more sensors in one CAN bus, keep in mind that they must
have different addresses.
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3.2.Tank calibration
Record the known amount of the fuel poured in the tank in a special table and set the
correspondent Fuel level. You will have the Calibration table like this (Figure 4).

i ServiceS6_DUT-E version 5.4 - O ®
Model: CAN r )
Serial Number: 54001300005 Disconnect Remote Connection
Manufacturing Date: 25.09.2018 S
I — Profile v| Update Firmware | Help | | EfE English -
T Deskiop
- Interface
& Fumationsl Modules Fuel level sensar
- Self-diagnestics
uel Level Sensor Calibration  Calibration Table | Settings | Parsmsters | Log |
uel Level Conrol
Level, mm | Volume, L || [1 000 7
b Save
1 |00 00 e 4|
2 |ees0 10000 800 | -
3 i
a 600 —|
5 4
6 400
7 4
E 200 -
] i
10 [
| L L e e e e e |
" 0 200 400 600 800 1000
| mm
68.9 | Delete | Delete all Cancel
Figure 4
Save the new settings (Figure 5).
Bl ServiceS6_DUT-E version 5.4 - a X
General
Model: CAN -
. i Remote Connection
Serial Number: 54001300005 Cconneet I cmess tenne
Manufacturing Date: 25.09.2018
Firmware Version: 10.1 Profile - lm’
Desktop —— Loadfromfile
Interface Load from Unit Desktop

= Functional Modules

Self-diagnostics Load default profile

Fuel Level Sensor 1,°C: 23
Fuel Level Conrol Save to file
- - |, mm: 68.7
Print profile !
ime, L: 69

~Active Diagnestic Trouble Codes

Faults are missing

Figure 5
3.3.Terminal configuration in the Teltonika Configurator v1.3.5.22087.

Configure the terminal to transfer data the through the settings server of the mobile operator
and Wialon server (Figure 6).

I Teltonika.Configurator v1.3.5.22087

& Load from device “'51 Save to device | ¥ update firmware |r'_1 Reset configuration

K reLronixa

5IM1 GPRS Settings

GPRS Context

Features APN m2m30.velcom.by

Accelerometer Features

APN Username| m2m30

Auto Geofence APN Password | m2m30

.

Server #2 Settings
Backup Server Domain
Backup Server Port
Backup Server Protocol

Tce

FOTA WFR Sattinae

Figure 6

GPRS Limits Server #1 Settings
GPRS Limits Domain 193,193.165.165
Home Limit (MB) 00 & Protocol
Roaming Limit (MB) 0% Tce “

0%

Minsk 2019
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See Figure 7, it shows the terminal’s settings to transfer the SPN from the sensors with the
addresses 101, 102.

4 Teltonika.Configurator v1.3.5.22087

ala  Load from device Bl saveto device [¥] Update firmware
E!; Load from file B3  Reboot device

| Status Manual CAN
|

ZrELTONIKA

_ Input Name  Current Value  Can Type Data Mask
| System |

|—| Disabled | Standard (11-bit} | Extended (29-bit) | NSRRI PSR Pt <a| 18760863
GPRS
| i . LS A 18760665
[ wsguion | Disabled | Standard (11-bit} | Extended (29-bit) | S RN RN e I T | cant | canz
—_— - - 8 7 6 5 4 3 21
[ sws\Calsewngs | Disabled | Standard (11-bit) | Extended (29-bit) | RN NN TN TR T s
Disabled | Standard (11-bit | Extended (29-bit) | SRR SHeS) 2 1sg| 18Fecies
Disabled | Standard (11-bit} | Extended (29-bit) | NSRRI PSR Pt Lg|| 1870866
Features Disabled | Standard (11-bit) | Extended (29-bit) | RN NS I TN e
J Disabled | Standard (11-bit) | Extended (29-bit) | R NN TN TR T ey CANZ
[ Astoseience | Disabled | Standard (11-bit | Extended (29-bit) | SRR SHeS) Lsg|| 18F6C166 caNz
Manual Geofence Settings | E 7 6 5 4 1 =
| Disabled | Standard (11-bit} | Extended (29-bit) | NSRRI PSR Pt Lsq| 18FeR08s

Accelerometer Features

Auto Geofence

| Db [ Standrd (160 e 5 o | TSR NN | o | oz |
Standard (11-bit | Extended (29-bi) | PR TR TR TR R
| e[ Standrd (10 e 5 o | I TSR GO oo D | o | oz |
st TS N | oo
FMS 10 Standard (11-bit | Exended @9-bi) | P T N T T T e R
R | Dbt stard 110 e - | TR T | 1 | v |
[ mcounone ] s 1711 P11 el 00000000

\ RSARS |

Trip \ Odometer

Bluetooth

iButton List

l
l
l
| Manual Geofence Zones
|
|
|
I

Figure 7

Correlation of the Imput Name to the parameters.

NeCAN | Parameters Resolution on the
server

CANO Fuel Tank Level (mm) DUT1 xconst0.1
CAN1 Fuel Tank Volume (L) DUT1 xconst0.1
CAN2 Engine Fuel Temperature 1 (0C) DUT1 -const40
CAN3 UNIT DTCS MASK DUT1

CAN4 Fuel Tank Level (mm) DUT2 xconst0.1
CAN5 Fuel Tank Volume (L) DUT?2 xconst0.1
CANG6 Engine Fuel Temperature 1 (0C) DUT2 -const40
CAN7 UNIT DTCS MASK DUT2

CANS8 Sum Fuel Tank Volume (L) DUT1, Fuel Tank Volume (L) xconst0.1

DUT2

CAN9 Fuel Level 1 (%) DUT1 ~const0.4
CAN10 | Fuel Level 1 (%) DUT2 ~const0.4
CAN11 | Sum Fuel Level 1 (%) DUT1, Fuel Level 1 (%) DUT2 xconst0.4
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3.4 See the sensors’ settings in the Wialon (Figures 8-10):

Unit Properties — Teltonika 640 S
General Access Ilcon Advanced Sensors Custom Fields Unit Groups Commands Eco Driving
Profile Trip Detection Fuel Consumption Service Intervals
+ New Math censumption wizard
Name Type Metrics  Parameter Description Visible Time
Fuel Tank Level
i i i Iy
I (mm) DUT1 Custom sensor mm io_1457const... " O 3P g X
Fuel Tank Volume
i i d Iy
1 (L) DUTH Custom sensor io_146*const [+ (] 4 g x
Engine Fuel
I Temperature 1 (0C) Temperature sensor °C io_147-const40 ] (] Q4 B X
DUT1
UNIT DTCS MASK
i T
I DUT1 Custom sensor io_148 [+ (] A g x
Fuel Tank Level
i o td Iy
1 (mm) DUT2 Custom sensor mm io_149“const.. [+ (] 4G g x
Fuel Tank Volume
. + Iy
1 (L) DUT2 Custom sensor io_150%const... %] (] 4 g x
Engine Fuel
| Temperature 1(0C) Temperature sensor  °C io_151-const40 ] (] 4 g x
DUT2
UNIT DTCS MASK
i Ty
1 DUT2 Custom sensor io_152 [+ (] 4N g x
Restore Properties | | Export to File Cancel m
Figure 8
Unit Properties = Teltonika 640 X
General Access lcon Advanced Sensors Custom Fields Unit Groups Commands Eco Driving
Profile Trip Detection Fuel Consumption Service Intervals
UNIT DTCS MASK -
i Ty
1 DUT1 Custom sensor io_148 [ @ 4 g x
Fuel Tank Level
i * i L
I (mm) DUT2 Custom sensor mm io_149const... o (] 3 g X
Fuel Tank Volume
i i 4 L7
1 (L) DUT2 Custom sensor io_150*const... 4] (] 4 iy x
Engine Fuel
| Temperature 1(0C) Temperature sensor °C io_151-const40 4] ] 4 g x
DuUT2
1 BSEDTCS LIS Custom sensor io_152 [ @ 4 g x
Sum Fuel Tank
Volume (L) DUTH, .
- 7 [/
1 Fuel Tank Volume Fuel level sensor I io_153"const.. 7] ] 4 g x
(LyDuUT2
q
I Etlﬁll__\{eve' L) Custom sensor % io_154%const... 4] (] Q i X
Fuel Level 1 (%) N
* Ty
I DUT? Custom sensor % io_124°const... ) O 4 i ox
Sum Fuel Level 1
(%) DUT1, Fuel Custom sensor % io_125"const... 73] (] 4 g x
Level 1 (%) DUT2 -
Restore Properties | | Export to File Cancel “

Figure 9
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Unit Properties — Teltonika 640 x

General Access lcon

Advanced Sensors Custom Fields Unit Groups Commands Eco Driving
Profile Trip Detection Fuel Consumption Service Intervals
g T IS TS ST O TGO, ST v "
Minimum stay timeout to detect fuel theft, sec: 0
Timeout to separate consecutive fillings, sec 300
Timeout to separate consecutive thefts, sec 300

Detect fuel filling only while stopped
Timeout to detect final filling volume,
Detect fuel theft in motion:
Time-based calculation of fillings:
Time-based calculation of thefts:
Calculate filling volume by raw data:

Calculate theft volume by raw data:
Consumption by math and rates @

# Fuel level sensors

Filter fuel level sensors values: (%)

Filtration level (0..255):

Impulse fuel consumption sensors
Max impulses 0

Restore Properties | | Export to File

sec 0

Replace invalid values with math consumption:
Time-based calculation of fuel consumption: <

Figure 10

Cancel

To display the data received from the connected sensors, follow this: Sensor Properties

—» Sensors —» Create.

Sensor Properties — Fuel Tank Level (mm) DUT1

General Name

Sensor type:
Measurement system
Metrics:

Parameter. * ()

Last message only: (7)

Timeout, secs:

Fuel Tank Level (mm) DUT1

Custom sensor -
Metric -
mm

io_145"const0.1 -
0

Figure 11

Sensor Properties — Fuel Tank Volume (L) DUT1

General *

Name
Sensor type
Measurement system:
Metrics:

Parameter: * (%)

Last message enly: (7)

Timeout, secs:

Fuel Tank Volume (L) DUT1

Custom sensor -
Metric -
io_146"const0.1 -
0

Figure 12

Set all the required parameters (Figures 11-22).

Sensor Properties — Engine Fuel Temperature 1 (0C) DUT1 *

General Name: * Engine Fuel Temperature 1 (0C) DU|
Sensor type Temperature sensor -
Measurement system Metric -
Metrics: °C
Parameter * (7) io_147-const4l -
Last message only: (7)
Description:

Figure 13
Minsk 2019
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Sensor Properties — UNIT DTCS MASK DUT1

General Name: *
Sensor type:
Measurement system:
Metrics
Parameter: * (7)
Last message only @

Timeout, secs

Sensor Properties — Fuel Tank Level (mm) DUT2

General Name: *
Sensor type:
Measuremant system:
Metrics:
Paramster: * (7)
Last message only: (7)

Timeout, secs

UNIT DTCS MASK DUT1

Custom sensor -
Metric -
io_148 -
J
0

Figure 14

Fuel Tank Level (mm) DUT2)|

Custom sensor -
Metric -
mm

io_14%"const0.1 -
J

0

Figure 15

Sensor Properties — Fuel Tank Volume (L) DUT2

General Name: *
Sensor type:
Measurement system:
Metrics:
Parameter: * (7)
Last message only: (7)

Timeout, secs:

Fuel Tank Volume (L) DUT2)

Custom sensor -
Metric -
io_150*const0.1 -
J
0

Figure 16

Sensor Properties — Engine Fuel Temperature 1 (0C) DUT2

General Name: *
Sensor type:
Measurement system
Metrics
Parameter: * (7)
Last message only: (7)

Description:

Sensor Properties — UNIT DTCS MASK DUT2

General Name: *
Sensor type:
Measurement system:
Metrics:
Parameter: * (7)
Last message only: @

Timeout, secs:

Engine Fuel Temperature 1 (0C) DU
Temperature sensor -
Metric -
°C

io_151-const4d -

Figure 17

UNIT DTCS MASK DUT2|

Custom sensor -
Metric -
io_152 -
J

0

Figure 18

Minsk 2019
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Sensor Properties — Sum Fuel Tank Volume (L) DUT1, Fuel Tank Volume (L) DUT2 x

General MName: * um Fuel Tank Volume (L) DUT1, Fi

Sensor type: Fuel level sensor hd
Measurement system: Metric -
Metrics: |

Parameter- * (7) io_153"const0 1 -

Last message only: (7)

Description:
Figure 19
Sensor Properties — Fuel Level 1 (%) DUT1 x
General Name: * Fuel Level 1 (%) DUT1

Sensor type: Custom sensor hd

Measurement system: Metric -

Metrics %

Parameter: * (7) io_154*const0.4 -

Last message only: (7)

Timeout, secs: 0

Figure 20

Sensor Properties — Fuel Level 1 (%) DUT2 %

General Name: * Fuel Level 1 (%) DUT.

Sensor type: Custom sensor -
Measurement system: Metric -
Metrics: %o

Parameter: * (7) io_124*const0 4 -
Last message only: (7)

Timeout, secs: 0

Figure 21

Sensor Properties — Sum Fuel Level 1 (%) DUT1, Fuel Level 1 (%) DUT2 x

General Name: * um Fuel Level 1 (%) DUT1, Fuel L 4

Sensor type: Custom sensor -
Measurement system: Metric -
Metrics: %

Parameter: * (2) io_125"const0 4 -
Last message only: (7)

Timeout, secs: 0

Figure 22
4. Control the data in the analytical SW

The configured sensors look like (Figures 23-24):

Ev

- Time Fuel Tank Level (mm) DUT1  Fuel Tank Volume (L) DUT1 | Engine Fuel Temperature 1 (0C) DUT1 ~ UNIT DTCSMASK DUT1 | Fuel Tank Level (nm) DUT2  Fuel Tank Volume (L) DUT2  Engine Fuel Temperature 1 (0C) DUTZ
2019-11-28 115018 69.40 mm 6970 2400°C 0.00 119.60 mm 17450 26.00°C
2019-11-28 11:50:28 69.40 mm 6970 2400°C 0.00 119,60 mm 17450 26.00°C
2019-11-28 115038 | 69.40 mm 69.70 2400°C 0.00 119.60 mm 17450 26.00°C

Figure 23

Engine Fuel Temperature 1 (0C) DUT2 UNIT DTCS MASK DUT2 Sum Fuel Tank Volume (L) DUT1, Fuel Tank Volume (L) DUT2  Fuel Level 1 (%) DUT1 Fuel Level 1(%)DUT2  Sum Fuel Level 1 (%) DUT1, Fuel Level 1 (%) DUT2
26.00°C 8.00 244201 6.80 % 17.20% 3.60 %
26.00°C 800 244201 680 % 1720% 360%
26.00°C 8.00 244201 680 % 17.20% 360%

Figure 24
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Compare the parameters with the parameters in the Service program DUT-E CAN.

W ServiceS6_DUT-E version 5.4

Desktop
Caawd Interface D
Model: CAN - =i~ Functional Modules Time/Date
. Disconnect Remote Conn Self-diagnostics
Serial Number: 54001300005
. Onbeard Clock [ 28.11.3019 8:54:42 Sync
Manufacturing Date: 25.09.2018 Fuel Level Sensor —
Erofil . Update Fi Fuel Level Conrol
Firmware Version: 10.1 rofile pdate Firmv Vehicle Power Supply Filtered Fuel Level/Volume in Tank
GNS5
Reports Generatar Engine Fuel Temperature 1, °C: 26
Interface Simple Reports Registrator
= Functional Modules Filtered Fuel Level/Volume in Tank Communicator Rzt i 9% 1
Self-diagnostics ’EQSSiLesr&r:e\t;i:atur Fuel Tank Level, mm: 119.6
Fuel Level Sensor Engine Fuel Temperature 1, °C: 24 g ‘ ' :
Fuel Level Conral Fuel Tank Volume, Lt 174.5
Fuel Level 1, %a: 7 - - -
Active Diagnostic Trouble Codes
Fuel Tank Level, mm: 69.4
Faulty unit | Fault Name
Fuel Tank Volume, L: §9.7 SIM Card  Data Erratic, Intermittent Or Incorrect
Active Diagnostic Trouble Codes

Figure 25

Configuration is finished.

Head of Technical Department V.A. Panasiyk
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