SMIP Engineering LLC

&)

TechnicDesti 7 o IP Systefor Locomotive
05.03.2023 Positioning in the Tunnel

I. The principle of operation of the system

The principle of operation of the system is based on reading information from contactless sensors
located on the walls of the tunnel. The information read from the sensors is transmitted to the monitor
of each of the locomotive drivers, the TPMC operator and the dispatcher on the surface. The system
determines the position of the locomotive in the tunnel relative to the face at each time.

If two locomotives start moving towards each other on the same line and there is no interchange
between them, the system notifies operators of an emergency situation. An alarm sounds when
approaching dangerously.

Through the network that is installed in the tunnel, the dispatcher and the TPMC operator can notify
the driver whether he should accelerate, wait at the interchange, or slow down, thus optimizing
logistics in the tunnel and speeding up the passage.

Sensors are installed in the tunnel every 50 meters, in areas with increased requirements for
positioning accuracy, sensors can be installed closer. The positioning system monitor is installed
separately from the main systems and connected to the local network in the tunnel. Interactive screens
have a Touch Screen system.

The position relative to each of the sensors is determined by measuring the radiation intensity of the
sensor./lnaroHanb KOHTPOJIBHOTO 3KpaHa: oT 5 10 12 mroiimoB (1o BEIOOpPY 3aKa3urKa)
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Pasmep kaxmoro garumka: 10x10x4 cm. Kopryce natunka mactukoBbsiid. Knace 3amuTst IP 63.

I. System interface and its settings

1. Main screen (translation of the interface into Russian is possible):
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1. The main screen is turned on when the locomotive is moving and reflects the position of each
of the locomotives. The driver knows the number of his locomotive and understands his
position relative to the face and relative to all trains in the tunnel.

2. 1. The display of the speed of the rolling stock is shown in the table at the bottom of the main
screen and is available to all participants in the process

Number of the Train Speed
Train 1 10 km/h
Train 2 5 km/h
Train 3 3 km/h

3. System Settings:
When you click the System Settings button at the top of the main screen, a menu pops up to
the left of the tunnel diagram:
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Q Settings

The Settings function is used to set the type of mine (round or rectangular), programming the number
and position of interchanges, as well as the number of interchanges and arrows in the mine.

The Settings function is also used to program the MAC addresses of sensors and the number of trains.

1029 63 @
=  Settings

rP address Shaft lines

Shaft type

O Rectangular

O Round
Sensor| Mac Address |Distance from Entrance, m (ft)
California switches 1 12A67F7FBC14 0
Dist: fi t |
entrnceto Calfoma 3 2 | SVAGIFGOBIES 20
switch N
- 3 | V8JIN324BNX71 60

To switch to the driving mode, the Scheme function is used, which activates the main
screen with the image of the tunnel diagram and the position of the locomotives.
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Offers will be provided at request

I. The cost of the system, warranty obligations and delivery dates

The warranty for every individual element is 1 year. In case of system failure, the Customer calls the
supplier’s specialists to the facility. If the cause of the system failure was a breakdown of system
elements, or a software problem, then the case is considered warranty and the supplier corrects the
defect at its own expense. If the breakdown was the result of erroneous actions of the customer, such
as changing the settings of the modems of the local network, or incorrect input of the sensor address,
the specialist's time is paid according to the tariff specified above.

The delivery time of the system for a tunnel up to 5 km long is 3 months.
The delivery time of the system for a tunnel with a length of 5 to 10 km is 5 months.

Projects with a length of more than 10 km are considered separately and are considered separately
from this commercial offer due to the need to increase the bandwidth of standard network solutions.
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