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The Intrinsically Safe
MDJ-100 System for Signalization
and Communication in Mine Shafts

MDJ-100

The most important advantages of the system
are the following:
The system incorporates the
following sub-systems:
IUSS – the power supply and control

system for shaft signalization

LARMO-S – the system for telephone

and loud-speaking communication

ECHO – the shaft system for wireless communication
UPSL – the system for the measurement of

tensioning forces in the head ropes

The MDJ ELECTRONIC IUSS power supply
and control system for shaft signalization is
made up of the following components:
▪▪ SIMATIC S7 controllers operated in the
redundant mode
▪▪ SIMATIC TP graphic operator touch panel
or computer
▪▪ ZI2-24 power supply modules with intrinsically
safe outputs located in the hoist building of the
shaft hoist and meant to supply all intrinsically
safe devices installed inside the shaft
▪▪ ET2000Ex intrinsically safe I/O modules 		
provided with three communication channels
▪▪ ETR2000 redundant I/O modules used for
communication with devices installed in the
hoist building

▪▪ Intrinsic safety code I M1 Ex ia I enables
it to operate the equipment at any concentration
of methane
▪▪ Safe level of power voltage 24V DC
for all devices operated inside the shaft
▪▪ Top class SIMATIC S7 controllers operated
in the redundant arrangement keep the system
working even when one node of the Profibus DP
network has failed
▪▪ Intrinsically safe ET2000Ex modules
and ETR2000 modules of the redundant design
enable uninterrupted operation of the system
when one node of the Profibus DP network has
failed
▪▪ Two independent Profibus DP networks,
two independent fibre optic networks
and two power supplying cables for improved
safety
and to maintain the system operation when one
of the twinned components breaks down
▪▪ Solutions based on electrical transmission
cables
▪▪ Hybrid opto-electrical cable as an alternative
solution to separate optical and electrical cables
▪▪ Graphic visualization on the operator panel
or a computer enables one to locate reasons
for interlocks, sources of alarms, diagnostic
and monitoring of the control system
▪▪ Quick installation and start-up, easy extension
owing to the modular design

▪▪ Converters of RS485 signals into fibre optic
signals

▪▪ Programming with use of the standard software
tools, or others Allan Bradley, ABB etc.

▪▪ Two fibre optic cables running through the
shaft
and operated according to the Redundant Ring
topology

▪▪ Easy integration with control systems
of the shaft winder, control systems for loading
and unloading of skip conveyances
as well as all the shaft-related equipment

▪▪ One or two copper cables running down
the shaft and used to supply equipment on
individual levels
▪▪ Hybrid opto-electrical cables as an alternative
solution for separate fibre optic and electrical
cables

▪▪ Monitoring of loading skip or cage conveyances
by means of the UPSL-02 i z unit or others
systems for measurements of tensioning forces
in ropes of hoisting winders
▪▪ Maintaining archives of the system signals
(system log) on the operator panel, an external
computer or an independent log device

▪▪ Sound and light warning devices

▪▪ Easy integration with IT systems

▪▪ Sensors, switches, push buttons and indicator
lamps

▪▪ Visualization and monitoring of the shaft
communication system LARMO-S
▪▪ Remote service and monitoring of the system
More than 50 systems have been provided for mines
in Poland, Russia, The Czech Republic,Turkey and Belarus.

The wireless shaft communication devices ECHO-S is
designed to communicate between the crew in conveyance
(cage or skip) and the hoist operator in the mine shaft.
The basic advantages of this system are the following:

▪▪ two-way half duplex audio communication,
▪▪ sending remote control signals from the cage to the
hoist,
▪▪ receiving information signals from the hoist to the cage.
The cage unit is made as part of the intrinsically safe device group
I, category M1. The device is intended to be used during the time of
shaft inspection; conveyance of people, emergency exiting as well
as maintenance in the shaft. The principle involved in this device
is the use of rope as a carrier to convey electromagnetic waves.
The carrier is created with:
▪▪ head-rope, tail-rope and conveyances
(in case of friction on the hoist),
▪▪ guide-rope and earth (in the case of a drum hoist),
▪▪ additional rope and earth (in other cases).
The electric continuity of such a loop is the main condition for the
correct working of this device.
An electromagnetic wave is generated to the loop and then received
back from it by inductive couplers.
In the head-frame there are two inductive couplers fixed (transmitter
and receiver) in such a way,
that the head-rope crosses through their center. There are
also fixed another pair of couplers over the cage.
The head-frame unit sends a signal by the inductive coupler
(transmitter) to the rope and then the cage unit receives signals from
the rope by another inductive coupler (receiver). Communication
from the cage unit to the head-frame unit is performed in the same
way by another pair of couplers. Only one device can work in
one loop. The device has 4 frequency performances: A, B, C, D
thanks to which, it is possible to use four devices in one shaft.
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