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Mining vehicle and method for its energy supply

Background of the invention

[0001] The invention relates to a mining vehicle with a carriage,

drive equipment for moving the carriage, at least one mining work device which

is one of the following: a rock drilling machine, bolting machine, shotcreting

device, scaling device, injection device, blasthole charger, measuring device;

alternating current electric motor, connection for supplying it from the electrical

network of the mine, DC intermediate circuit to which electricity is supplied

from the electrical network of the mine with a rectifier, inverter for supplying the

electric energy of the DC intermediate circuit to the alternating current electric

motor, and an auxiliary energy source connected to the DC intermediate cir¬

cuit.

[0002] The invention further relates to a method for the energy sup¬

ply of a mining vehicle with a carriage, drive equipment for moving the car-

riage, at least one mining work device which is one of the following: a rock d rill

ing machine, bolting machine, shotcreting device, scaling device, injection de¬

vice, blasthole charger, measuring device; and at least one alternating current

electric motor that is supplied from the electrical network of the mine through a

rectifier, DC intermediate circuit, and inverter.

[0003] In mines, rock drilling rigs and other mining vehicles are used

to perform operations according to the work cycles of the mining work devices

at pre-planned work sites. After the necessary tasks, such as borehole drilling,

according to the work cycle are performed, the mining vehicle is moved to the

next work site and a new work cycle is started. In underground mines, in par-

ticular, mining vehicles are generally used, in which the driving energy for the

operations according to the work cycles is electricity from an electrical network

of the mine. By contrast, transfer drives between work sites are performed by

means of driving energy obtained using a combustion engine, typically diesel

engine, whereby electric cables or the like do not restrict the transfer drives.

However, exhaust gases and noise from a combustion engine cause problems

in mines. In addition, a combustion engine requires a lot of space on the car¬

riage of the vehicle, and necessitates regular maintenance. A combustion en¬

gine also has adverse effects on the fire safety of the mine, since it has hot

surfaces and it also is necessary to store and handle flammable fuel in the ve-

hide and mine.



[0004] Mining vehicles that are continuously connected to the elec¬

trical network of the mine are also used in mines. The mining vehicles then

have an electric motor, and typically an electric motor with a constant rotation

rate is used. The power required by the work phase may then be adjusted with

hydraulic components, and the electric motor obtains the electric current and

load power defined by the energy consumption of the work phase from the

electrical network of the mine. Further, the movement of the mining vehicle is

then typically bound to the electrical network or at least to a cable connected

thereto and coiled in the mining vehicle or at the fixed electrical network.

[0005] Publication US 7 053 568, for example, presents a battery-

driven mining vehicle. The publication describes in particular the use and posi¬

tioning of a battery and alternating current motors as components of drive

transmission. A problem with such a mining vehicle that is fully dependent on

batteries is the additional weight caused by the transported batteries. In addi-

tion, the capacity of the batteries is quite limited, and the batteries of the min¬

ing vehicle need to be charged relatively often.

[0006] Publication US 5 293 947 presents a mining vehicle that re¬

ceives its electric supply from an overhead busbar system. The mining vehicle

also has a switch for selecting whether the energy used by the mining vehicle

is taken from the electrical network or from an auxiliary energy source, such as

battery or diesel motor, in the mining vehicle. When the energy is taken from

the auxiliary energy source, the mining vehicle can be moved short distances

without connecting the mining vehicle to the overhead electrical network.

Brief description of the invention

[0007] It is an object of the present invention to provide a new type

of mining vehicle and a method for its energy supply.

[0008] The mining vehicle of the invention is characterised in that

the mining vehicle has a DC/DC converter between an auxiliary energy source

and DC intermediate circuit for adapting the voltage level of the auxiliary en-

ergy source and for connecting the auxiliary energy source to supply energy to

the DC intermediate circuit, whereby auxiliary energy sources of different

properties may be connected to the mining vehicle.

[0009] Further, the method of the invention is characterised in that

with the DC/DC converter, the voltage level of the auxiliary energy source is

adapted to the DC intermediate circuit and the auxiliary energy source is



adapted to supply energy to the DC intermediate circuit, whereby auxiliary en¬

ergy sources of different properties may be connected to the mining vehicle.

[0010] The mining vehicle obtains its energy supply mainly from the

electrical network of the mine. The mining vehicle further has a rectifier, DC

intermediate circuit, and inverter, which means that the mining vehicle has an

alternating current electric motor. Further, at least one auxiliary energy source

is connected to the DC intermediate circuit. A DC/DC converter is connected

between the DC intermediate circuit and auxiliary energy source to adapt the

voltage levels and charging/discharging current of the DC intermediate circuit

and auxiliary energy source. This means that disparate auxiliary energy

sources may be arranged to the DC intermediate circuit of the device. The

power or charging capacity of the auxiliary energy sources may vary or they

may be chemically different or their charging voltages may differ from each

other, or new and old auxiliary energy sources maybe be used. In spite of the

differences in the auxiliary energy sources, arranging them to the DC interme

diate circuit is thus easy and simple thanks to the DC/DC converter. Further,

thanks to the DC/DC converter it is possible to use several auxiliary energy

sources in parallel, if required.

[0011] The mining vehicle comprises one or more of the following

mining work devices: a rock drilling machine, bolting machine, shotcreting de¬

vice, scaling device, injection device, blasthole charger, measuring device, or

drilling, sealing and propellant feeding equipment used in small-charge exca¬

vation. The rock drilling machine may be a face drilling device, or a device

used in production hole drilling, that is, a long-hole drilling device that drills

boreholes in fan-shape. The mining work device is an actuator used in han¬

dling undetached rock and performs several consecutive operations according

to a given work cycle. Typically, several similar operations are done with the

mining work device at one work site. These operations may be defined in an

excavation plan, such as a drilling plan, charging plan, or corresponding mining

plan. The mining work device is normally arranged to a boom with which the

device is moved during the work cycle. On the other hand, the mining work

device may be arranged to a corresponding support or support structure in a

mining vehicle, which supports the device during its work cycle.

[0012] The idea of an embodiment is that the auxiliary energy

source is connected to supply energy through the DC intermediate circuit to

the electric motor of the mining vehicle when the energy requirement of the



mining vehicle exceeds a certain limit. At the same time, energy is also sup

plied to the mining vehicle from the electrical network of the mine, which

means that the auxiliary energy source acts as a supplier of additional energy.

The electrical network of the mine is the primary energy source of the mining

vehicle through the direct current circuit, that is, the DC intermediate circuit.

Alternating current electric motors are energy efficient and their adjustability is

good. Further, thanks to the rectifier, DC intermediate circuit and inverter, the

system loads the electrical network almost solely with effective output, which

reduces the load of the supply network in comparison with a situation where

this arrangement does not exist. A three-phase motor connected to the DC

intermediate circuit through the inverter is insensitive to the phase sequence of

the supply network, whereby separate phase sequence control or change

thereof is not needed. Further, the effect of the frequency of the supply net

work or the variation thereof on the electric motor of the mining vehicle can be

eliminated. Problems caused to the electric system of the mining vehicle by

over- or undervoltages of the electrical network of the mine can also be re

duced when using the present solution. The power from the motor of the m in

ing vehicle can be evened out by an auxiliary energy source connected to the

intermediate circuit. Thus, in the presented solution, the auxiliary energy

source evens out the load variations caused by the mining vehicle to the e lec

trical network. This way, in a peak load situation, the current taken from the

network can be kept lower than before, whereby the effective load of the min¬

ing vehicle decreases. The supply cable of the mining vehicle then need not be

dimensioned for the peak power of the mining vehicle. All in all, the peak

power and the size of idle power of the electrical network of the mine can thus

be reduced.

[0013] The idea of an embodiment is that the controllable rectifier is

adapted to convert the voltage levels of at least two different electrical net

works to be the same in the DC intermediate circuit. It is then possible to use in

the mining vehicle similar alternating current electric motors in at least two dif¬

ferent-voltage electrical networks without needing a separate electromechani¬

cal converter in the mining vehicle to convert the voltage of the electrical net¬

work to suit the mining vehicle.

Brief description of the figures

[0014] Some embodiments of the invention will be described in

more detail in the attached drawings, in which



Figure 1 is a schematic side representation of a mining vehicle, in

this case a rock drilling rig, and

Figure 2 is a diagram of an energy supply arrangement of a mining

vehicle.

[0015] In the figures, some embodiments of the invention are shown

simplified for the sake of clarity. Similar parts are marked with the same refer¬

ence numbers in the figures.

Detailed description of the invention

[0016] Figure 1 shows a rock drilling rig that is one example of a

mining vehicle 1 equipped with one or more mining work devices 2. The rock

drilling rig comprises a carriage 3 that may be moved by means of drive

equipment 4 . The drive equipment 4 comprises one or more drive motors 5

and one or more power transmission means 6 for transmitting drive power to

one or more wheels 7 . The drive power transmission may comprise a me-

chanical gear system and mechanical power transmission members or, alter

natively, the drive power transmission may be hydraulic or electric. There may

be one or more booms 8 arranged on the carriage 3 , and the boom may be

equipped with a mining work device 2 . In the embodiment shown in Figure 1,

the first boom 8a is a drilling boom, at the outermost end of which there is a

rock drilling unit 9 comprising a feed beam 10, along which a rock drilling ma¬

chine 11 may be moved by means of a feed device 12. The rock drilling ma¬

chine 11 may comprise a percussion device 13 for generating impact pulses

on a tool and a rotating device 15 for rotating the tool 14 around its longitudinal

axis. There may be several of these drilling booms 8a in the rock drilling rigs.

By way of example, a second boom 8b is shown to comprise a bolting device

16, with which rock bolts may be arranged in pre-drilled boreholes to support

the excavated rock cavern. In the embodiment of Figure 1, a third boom 8c is

equipped with a measuring device 17 for measuring drilled boreholes. Other

alternative mining work devices 2 include injection devices used in feeding

sealing material into rock, shotcrete processing device, scaling equipment, de

vices used in small-charge excavation, and devices for feeding explosives.

[0017] The mining vehicle 1 is run in accordance with the excava

tion plan of the mine 18, or a corresponding plan drafted in advance, to a work

site 19 where the mining work device 2 performs operations according to the

work cycle, the performance of which takes a relatively long time. For instance,

the work cycle of a rock drilling machine may include the drilling of several



boreholes defined in the drilling plan at the work site 19. Further, the drilling of

each borehole typically consists of several work phases, such as collaring, ac

tual drilling, changing extension rods and drill bits, and the dismantling of ex¬

tension rod equipment after drilling. Performing a drilling work cycle at a work

site 19 may take several hours, sometimes even an entire work shift. Corre

spondingly, charging, bolting, measuring, and injecting are often quite time-

consuming operations. Generally, the use of a mining work device 2 has to do

with drilling a borehole or further processing a finished hole. This then means

handling undetached rock.

[0018] Figure 1 further shows that the mine 18 has an electrical

network 20 that may be fixedly constructed, or it may consist of a modifiable

network. The electrical network 20 is typically a three-phase alternating cur

rent network. When the mining vehicle 1 is at the work site 19, its mining work

device 2 , hydraulic system and any necessary auxiliary systems are driven

mainly by electrical energy obtained from an external electrical network. The

mining vehicle 1 may be connected to the electrical network 20 with one or

more connection cables 2 1 . The connection cable 2 1 may be arranged on a

reel 22 and it may be equipped with a suitable connector 23 that may be con

nected to the supply terminal of the electrical network 20. Alternatively, the reel

22 and cable 2 1 may be arranged in the mine 18, and the connection cable 2 1

is connected to the mining vehicle 1. The mining vehicle 1 is equipped with a

connecting device 25, through which the electricity supplied from the electrical

network 20 is connected to different devices of the mining vehicle 1. The struc

ture and operation of the connecting device 25 is described in more detail in

connection with Figure 2.

[0019] The mining vehicle 1 is also equipped with at least one aux il

iary energy source 26a, 26b. The auxiliary energy source 26a, 26b may be a

battery, super capacitor, fuel cell, or diesel motor, or some other corresponding

auxiliary energy source.

[0020] The connecting device 25 has a rectifier 27, to which electric

supply from the electrical network 20 is connected. The rectifier 27 may be

fixed or pulse ratio-controlled. The direct current partition of the rectifier 27 is

connected to the DC intermediate circuit 28, that is, direct voltage intermediate

circuit. A first inverter 29a is connected to the DC intermediate circuit 28 to

convert direct current to alternating current and to supply alternating current

electricity to a first alternating current electric motor 30a. The alternating cur-



rent electric motor 30a is preferably a three-phase electric motor. The connect

ing device 25 may also have a second inverter 29b that supplies a second a l

ternating current electric motor 30b. The alternating current electric motor 30a

may drive the mining work device 2 , for instance, and the alternating current

electric motor 30b may drive the drive equipment 4 , for example.

[0021] The connecting device 25 may also have a third inverter 29c

or more of them to supply at least one alternating current motor 30c of auxiliary

drives. A water pump system, air pressure compressor system, auxiliary hy

draulics system, or a cooling system 3 1 of a system in the device may be con-

nected to the electric motor 30c.

[0022] When using several inverters connected to the same DC in¬

termediate circuit, the supply voltage of the electric motors connected to the

inverters may be changed arbitrarily. It is then also possible to adjust arbitrarily

the rotation rate of each electric motor connected to the inverter. Thus, there

may be more than two inverters, which means that there may also be more

than two electric motors. The arrangement also has a control unit 32 that may

be arranged in the connecting device 25 or outside it, as required. The control

unit 32 is used to control the operation of the various units of the connecting

device 25, such as the rectifier 27, inverter 29a, 29b, and auxiliary energy

source 26a, 26b.

[0023] The auxiliary energy source 26a, 26b is also connected to

the DC intermediate circuit 28. The auxiliary energy source 26a, 26b may be a

battery, super capacitor, fuel cell, diesel motor, flywheel, or some other corre¬

sponding auxiliary energy source. For instance, a diesel motor may drive the

alternating current generator that generates electrical current. If the auxiliary

energy source 26a, 26b generates alternating current electricity, it is connected

to the DC intermediate circuit 28 through a rectifier.

[0024] The auxiliary energy source 26a, 26b can also be connected

directly to the DC intermediate circuit 28, but preferably the auxiliary energy

source 26a, 26b is connected to the DC intermediate circuit 28 with at least

one DC/DC converter 33a, 33b. The DC/DC converter adapts the voltage level

of the auxiliary energy source 26a, 26b to suit the DC intermediate circuit 28.

Further, the DC/DC converter 33a, 33b manages the energy discharging of the

auxiliary energy source and the charging of the auxiliary energy source 26.

Disparate auxiliary energy sources 26 may be adapted to the intermediate c ir

cuit 28 of the device by the DC/DC converter 33a, 33b. The auxiliary energy



source 26a, 26b is thus easy to change, or there may be several auxiliary e n

ergy sources in parallel, and the DC/DC converter 33a, 33b ensures their ad

aptation to the DC intermediate circuit 28. There may also be several DC/DC

converters 33a, 33b, and when one DC/DC converter 33a, 33b fails, the device

may be driven utilizing another DC/DC converter. The embodiment of Figure 2

shows two DC/DC converters 33a, 33b in parallel and two auxiliary energy

sources 26a and 26b in parallel. If one of the auxiliary energy sources 26a,

26b fails, it can be left out of running and the operation can be continued ut iliz

ing one auxiliary energy source at a lower power level. This increases the reli-

ability of the mining vehicle and, during malfunctions, the mining vehicle can be

moved out of the way without causing any risks to other mining traffic. After

this, maintenance can be performed in a safer place. It is naturally possible to

connect more than two DC/DC converters and/or auxiliary energy sources in

parallel.

[0025] The electrical network 20 of the mine is the primary energy

source of the mining vehicle. When the mining vehicle 1 needs high power,

additional energy is supplied to the mining vehicle from the auxiliary energy

source 26a, 26b to supplement the electrical network 20 of the mine. For in

stance, during full-power drilling, additional energy may be obtained from the

auxiliary energy source 26a, 26b. It is possible to define in the control unit 32 a

certain limit value, after which the auxiliary energy source is taken into use. By

means of the auxiliary energy source 26a, 26b, the electric power taken from

the network 20 can be limited to a certain level. Further, the auxiliary energy

source can be taken into use to even out peaks in loading or transport vehicles

at their maximum energy consumption level, that is, when they move uphill

heavily loaded, for example.

[0026] The system measures the current used in electric motors

and adjusts thereby the supply of the electric power generated by the auxiliary

energy source 26a, 26b to the DC intermediate circuit 28. One idea of the joint

use of the auxiliary energy source 26a, 26b and electrical network 20 is to e n

sure that the voltage of the electrical network 20 does not, due to overload,

decrease below a limit set for the voltage of the electrical network, such as 5%

below the nominal voltage. This way, it is possible to avoid voltage variations in

the electrical network 20.

[0027] Figure 2 also shows a transformer 34 with a dashed line. The

transformer 34 can be used to transform the voltage level of the electrical net-



work 20 to suit the electrical system of the mining vehicle. However, the trans¬

former 34 is not necessarily needed, if the rectifier 27 is adapted to transform

the voltage levels of at least two different electrical networks to be the same in

the DC intermediate circuit 28. A n electrical transformer producing two voltage

levels may be implemented by means of gate turn-on thyristors, for example.

The direct voltage produced by this type of rectifier can be altered by altering

the turn-on angle of the thyristors.

[0028] The present equipment can also be used in such a manner

that drilling or other work can be done for a short time by using the energy ob-

tainable from the auxiliary energy source 26, even if the electrical network 20

was not available. Further, the electrical network 20 can be used to run the

mining vehicle, when the network cable is connected and, when the network is

not in use, the auxiliary energy source 26 can be used for running the vehicle.

Instead of the connection cable 2 1 and reel 22, the mining vehicle 1 can be

connected to the electrical network 20 in such a manner, for example, that the

electrical network is a busbar system to which the mining vehicle 1 is con

nected through current collectors.

[0029] The system can be controlled in such a manner, for example,

that at most a certain defined maximum power is taken from the electrical net-

work 20, and when this limit value is exceeded, the rest of the required power

is taken from the auxiliary energy source 26. In this case, the power taken from

the auxiliary energy source is typically adjusted. Further, when necessary, it is

thus possible to take all the power available from the auxiliary energy source

and to adjust instead the power taken from the electrical network 20, or take all

the required power from the auxiliary energy source, if the electrical network is

not available for some reason.

[0030] The power taken by the mining vehicle 1 can be determined

by measuring the power consumption of the inverters 29a to 29c. It is then

possible to perform a restriction-of-output function, in which the power taken by

one or more mining work devices 2 is limited, when the combined power of the

inverters 29a to 29c exceeds a certain limit value.

[0031] The control unit may comprise a software product, the exe

cution of which in the control unit 32 is arranged to provide at least some of the

actions presented in this specification. The software product may be loaded

into the control unit from a storage or memory medium, such a memory stick,

memory disc, hard disc, information network server or the like, and the execu-



tion of the software product in the processor of the control unit computer or the

like produces the actions described in this specification in the energy supply of

the mining vehicle.

[0032] The solutions described in this specification may also be

used when excavating tunnels. Tunnels are excavated in rounds. The work site

is the face of the tunnel where boreholes are drilled and charged. Before the

round is exploded, the rock drilling rig is moved away from the face to a safe

point. After the explosion and after the exploded rock is removed, the rock d rill

ing rig is driven from the safe point back to the face of the tunnel to drill an-

other round. Tunnels are excavated in rounds, which means that a new drilling

site, that is, new work site, is at a distance corresponding to the length of the

round from the previous drilling site, that is, previous work site. The transfer

drive is then from the previous work site via the safe point to the next work site.

[0033] It should be mentioned that in this specification, a mine re-

fers to underground mines and opencast mines. Further, the method and m in

ing vehicle may be used at contract work sites, such as when excavating d if

ferent rock facilities. Therefore, a contract work site may also be considered a

type of mine. At contract work sites an external electrical network may be

modifiable, such as an aggregate on a movable carriage.

[0034] In some cases, the features described in this specification

may be used as such, regardless of other features. On the other hand, the fea¬

tures described in this specification may also be combined to provide various

combinations as necessary.

[0035] The drawings and the related description are only intended

to illustrate the idea of the invention. The invention may vary in its details within

the scope of the claims.



Claims

1. A mining vehicle having

a carriage (3),

driving equipment (4) for moving the carriage (3),

at least one mining work device (2), which mining work device (2) is

one of the following: rock drilling machine, bolting device, shotcrete apparatus,

scaling device, injection device, blasthole charger, measuring device,

an alternating current motor (30a, 30b, 30c),

a connection for supplying it from the electrical network (20) of the

mine,

a DC intermediate circuit (28), to which electricity is supplied from

the electrical network (20) of the mine with a rectifier (27),

an inverter (29a, 29b, 29c) for supplying the electrical energy of the

DC intermediate circuit (28) to an alternating current motor (30a, 30b, 30c),

and

an auxiliary energy source (26a, 26b) connected to the DC interme

diate circuit (28),

c h a r a c t e r i s e d in that the mining vehicle has a DC/DC con

verter (33a, 33b) between the auxiliary energy source (26a, 26b) and DC in-

termediate circuit (28) for adapting the voltage level of the auxiliary energy

source (26a, 26b) and for connecting the auxiliary energy source (26a, 26b) to

supply energy to the DC intermediate circuit (28), whereby auxiliary energy

sources (26a, 26b) having different properties are connectable to the mining

vehicle.

2 . A mining vehicle as claimed in claim c h a r a c t e r i s e d in

that the mining vehicle has at least two DC/DC converters (33a, 33b) con

nected in parallel.

3 . A mining vehicle as claimed in claim 1 or 2 , c h a r a c t e r i s e d

in that the mining vehicle has at least two auxiliary energy sources (26a, 26b)

connected in parallel to the DC intermediate circuit (28).

4 . A mining vehicle as claimed in any one of the preceding claims,

c h a r a c t e r i s e d in that the auxiliary energy source (26a, 26b) is con¬

nected to supply energy through the DC intermediate circuit (28) to the alter¬

nating current motor (30a, 30b, 30c) of the mining vehicle (1) when the energy

requirement of the mining vehicle (1) exceeds a certain limit while the mining



vehicle ( 1) simultaneously also receives energy from the electrical network (20)

of the mine.

5 . A mining vehicle as claimed in claim 1 or 2 , c h a r a c t e r i s e d

in that the auxiliary energy source (26a, 26b) is a battery.

6 . A mining vehicle as claimed in any one of the preceding claims,

c h a r a c t e r i s e d in that the rectifier (27) of the mining vehicle (1) is

adapted to convert the supply voltage of at least two different-voltage electrical

networks (20) of the mine to be the same in the DC intermediate circuit (28).

7. A mining vehicle as claimed in any one of the preceding claims,

c h a r a c t e r i s e d in that the mining vehicle is a rock drilling rig.

8. A method for the energy supply of a mining vehicle (1) with a ca r

riage (3), drive equipment (4) for moving the carriage (3), at least one mining

work device (2), which mining work device (2) is one of the following: rock d rill

ing machine, bolting device, shotcrete apparatus, scaling device, injection de-

vice, blasthole charger, measuring device; and at least one alternating current

motor (30a, 30b, 30c) that is supplied from the electrical network (20) of the

mine through a rectifier (27), DC intermediate circuit (28) and inverter (29a,

29b, 29c), c h a r a c t e r i s e d in that by means of a DC/DC converter (33a,

33b), the voltage level of an auxiliary energy source (26a, 26b) is adapted to

the DC intermediate circuit (28) and the auxiliary energy source (26a, 26b) is

adapted to supply energy to the DC intermediate circuit (28), whereby auxiliary

energy sources (26a, 26b) of different properties are connectable to the mining

vehicle.

9 . A method as claimed in claim 8 , c h a r a c t e r i s e d by supply-

ing energy to the mining vehicle (1) simultaneously from the electrical network

(20) of the mine and from the auxiliary energy source (26a, 26b) when the en¬

ergy requirement of the mining vehicle (1) exceeds a certain limit.

0. A method as claimed in claim 8 or 9 , c h a r a c t e r i s e d by

adapting the rectifier (27) of the mining vehicle (1) to convert the supply volt-

ages of at least two different-voltage electrical networks (20) of the mine to be

the same in the DC intermediate circuit (28).

11. A mining vehicle with a carriage (3), drive equipment (4) for

moving the carriage (3), at least one mining work device (2), which the mining

work device (2) is one of the following: rock drilling machine, bolting device,

shotcrete apparatus, scaling device, injection device, blasthole charger, meas

uring device; an alternating current motor (30a, 30b, 30c), a connection for



supplying it from the electrical network (20) of the mine, a DC intermediate cir¬

cuit (28), to which electricity is supplied from the electrical network (20) of the

mine with a rectifier (27), an inverter (29a, 29b, 29c) for supplying the electrical

energy of a DC intermediate circuit (28) to the alternating current motor (30a,

30b, 30c), and an auxiliary energy source (26a, 26b) connected to the DC in¬

termediate circuit (28), c h a r a c t e r i s e d in that the auxiliary energy source

(26a, 26b) is connected to supply energy through the DC intermediate circuit

(28) to the alternating current motor (30a, 30b, 30c) of the mining vehicle (1)

when the energy requirement of the mining vehicle (1) exceeds a certain limit

while the mining vehicle (1) simultaneously also receives energy from the e lec

trical network (20) of the mine.
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