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1  Start of the application

Before the start of the VisuLx_Client the VisuLx_Server must run as the VisuLx_Client otherwise cannot
login. If the Server application has not been started the user will get the respective message when trying
to log in.

The application is started on the desktop of the Linux computer by a

simple mouse click on the program symbol 'VisuLx_Client' .

2 Language selection
2.1  VisulLx_Server and Login window

Both in the VisuLx_Server application and in the login window of the VisuLx_Client application the user
can change the language by right-clicking and selecting the desired language in the context menu.

2.2 VisulLx_Client

The user interface of the VisuLx_Client application can communicate with the users in several languages
and thus easily adapts to the requirements at the individual sites. Clicking on the desired language
causes all windows, messages and notes to be displayed accordingly.

To obtain a faultless presentation for Chinese it must be ensured that the required fonts are installed and
Linux has been adapted accordingly.

Visu-Lx-Client_V1-03- Revision 1.03 / 26.01.07 Page 6 of 81
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3 Login

Upon startup of the application the login window appears. Prerequisite for a login is that the user has
been established before on the server including name, password and privileges (see also Operating
manual VisuLx_Server Application ).

The user first enters his/her name and password, then operates the |[Choose computer] button and in the
field 'Computer' gives the IP address of the PC with the VisuLx_Server. The IP address also has to be
entered if the VisuLx_Server is on the same PC as the VisuLx_Client. The designation ‘'localhost’ will not
be recognized. When the button is operated the VisuLx_Client tries to login on the VisuLx_Server.

Operating the button interrupts the login and the login window closes.

Activating the 'Automatic login' checkbox saves the login data entered. When the VisulLx_Client
application is called up the next time the VisuLx_Client will try to log in automatically with these data. This
procedure is recommended.

User with password
«4— | established on server

Status display \

Automatic )
login

IP address
of PC with

4/ server

Note:

During an automatic login the [Login| and [Cancel| buttons are hidden. The login window remains open for
about 5 seconds, though, before the login is made. If a different user wants to log in or automatic login is
to be cancelled the 'Automatic login' checkbox must be deactivated within this period of time. Afterwards,
proceed as described above.

Operating the [Shutdown server] button allows to close a VisuLx_Server at the same PC.

If the login was successful the main window of the VisuLx_Client opens and the standard arrangement of
the respective user's windows last saved will be loaded and displayed automatically (see also chapter
4.1.6).

If the user has not yet defined a standard arrangement of the windows only the main menu bar will
appear, the rest of the screen will remain empty. If 'With track spraying' was configured in the
‘Configuration/System configuration/Spraying systems' window, the fire extinguisher symbol will remain.
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4 Window operation in general

The visualization consists of individual windows which can be displayed and positioned at will. Every user
can define and save his/lher own combinations or use a software-specified arrangement. Detailed
descriptions of the available windows are given in the following chapters.

4.1  Window administration and design

4.1.1 List of windows

All windows displayed on the screen are listed here. A click on a window name brings the respective
window to the foreground and optically accentuates its frame. This function helps if windows are covered
by other windows.

4.1.2 Load or save windows

Every user can define any number of different window combinations and save them under different
names on the hard disk of the PC where the Client application runs. This is done via the menu item
'‘Save"

Once saved, a combination can then be loaded via the menu item 'Load'.

4.1.3 Close all windows

This closes all open windows whether blocked or not. The 'Operational displays/Individual display/Fire
extinguishing' window remains open provided permanent track spraying has been configured (see
chapter 6).

4.1.4 Grouping

It is possible to group several windows together so that they can be moved as one. To this end, windows
are selected by keeping the Shift key pressed and clicking the desired windows one after the other. The
respective window frames appear in black. Afterwards, select the menu item 'Grouping'. It is possible to
create several window groupings. The groupings are preserved in a saved windows standard
arrangement.

4.1.5 Ungrouping

To ungroup the windows, click on any window from the respective group. The frames of all windows
belonging to the group will be highlighted black. Next, select the menu item 'Remove grouping'.

4.1.6 Save or load windows as standard arrangement

This function is required in order to define the window combination to be displayed on the Server after a
user has logged in. It is created as described under 'Load or save windows' in this chapter. Once created
and saved, the standard window arrangement can also be loaded via the menu item 'Load standard
arrangement'.

Visu-Lx-Client_V1-03- Revision 1.03 / 26.01.07 Page 8 of 81
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4.1.7 Load given arrangement

A software defined window arrangement is displayed. This can e.g. be used by the user as default
window and saved as his/her standard arrangement after having been adapted accordingly.

4.1.8 Lock window

The user can anchor any number of windows at their respective position. To this end, he/she right-clicks
on the desired window, selects the item 'Locked' in the context menu and subsequently marks the item
‘Main window lock' in the 'Window' menu. The menu items for locking and closing are how removed from
the context menu of the window. A click on the X' of the window bar will have no effect. Selecting ‘Locked’
is just a preselection of windows which will then be blocked by operating ‘Main window lock'.

The menu item 'Close all windows' closes and unlocks these windows, as well.

4.1.9 Display title bars

This function allows to hide the title bars of the individual windows (and vice versa). These windows can
then only be moved by the mouse (left-hand mouse button in the green

background of the window) while operating the key at the same

time.

Windows without title bar are closed in a context menu by operating
the right-hand mouse button. This requires that the window lock for this >
window has not been activated.

4.1.10 Space-saving windows

When activated, the full height of the individual windows is utilized for the presentation. If not, an edge will
be presented within the windows in the background colour.

4.2  Window position and size

All windows can be moved by clicking on the title bar in the window and dragging it while holding down
the left-hand mouse button. The window frame will turn blue. Windows without title bar or with the title bar
hidden can be moved by the mouse (left-hand mouse button in the green background of the window)

while pressing the key.

The size of most of the windows can be changed by clicking on any window margin and dragging while
holding down the left-hand mouse button to change the size. The window frame will turn red.

4.3  Operation of the window buttons

The windows in the Client have a button combination in the upper right-hand corner which only appears if
the window presentation 'with title bar' has been selected (see chapter 4.1.9). This combination consists
of at least 3 buttons:

Zoom Lock Minimize Close

Close: when operated, closes window

Minimize: when operated the first time, minimizes window, the second time restores the
window to its original size

Lock: Green when not operated, window can be moved, and red when operated, window
cannot be moved

Zoom: Windows for which a zoom function is appropriate have a zoom button. Operating
this button adds several zoom objects at the bottom of the window (Details see
chapter 4.4).
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Most parameterising and configuration windows come with the following 3-button combination:

Accept values

Last status|

This button is only activated after changes have been made in the window.
When operated, the values set are accepted. Depending on the configuration
'Close window when accepting values' the window will either be closed or
remain open (configuration see chapter 9.2.13).

This button is only activated after changes have been made in the window and
have not yet been accepted. When operated, the values available at the
Server will be reloaded and displayed.

When operated, the window closes. When changes have been made in the
window which were not accepted the labelling on the button reads |Cancel]. In
this case you will be prompted as to whether you want to close the window
without saving the changes. When this is confirmed the window will be closed,
otherwise not.

4.4  Operating the zoom objects

PallloN

'\ zoom bar \ shifting the zoom

zoom out zoom in area

Operating the zoom button on the top right of the window (see chapter 4.3) will add a number of zoom
objects at the bottom of the window: a zoom-out button, a zoom-in button, a zoom bar and a scroll bar.
Zooming out reduces the size of the area displayed and increases the width of the elements displayed,
zooming in is the other way round.

You can also zoom out and in by dragging the mouse cursor over the zoom bar while holding down the
left-hand mouse button. When not holding the left-hand mouse button the respective support number will
appear. The scroll bar allows to shift the zoomed area over the length of the face.

The zoom bar of windows without title bar or space-saving windows
can be displayed and hidden via a context menu (right-click in

window).

Typical zoom
function:

T

Visu-Lx-Client_V1-03-
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4.5  Operating slider controls

Slider controls are used in the Client as tools for setting various parameters. They consist of a scale with
minimum and maximum properties. Between these two limits a parameter
value can be set.

Setting is performed by clicking on the slider, holding down the left-hand mouse button and moving the
slider to set the desired value. With the slider control activated, a fine adjustment can also be made by
means of the arrow keys.

4.6  Operating the Editing fields

The Editing fields, too, are designed for setting various parameters, mostly for the
selection of a specific support number. They have a minimum and maximum limit.
Between these two limits a parameter value can be set.

Increase the value by clicking the Up-arrow button, decrease the value by clicking the Down-arrow button.

Holding down the left-hand mouse button after clicking on the respective arrow button causes the
respective value to be automatically increased or reduced until the mouse button is released again.
Reaching the minimum or maximum value starts a continuous loop.

The values can also be set by clicking into the display field of the Editing field, typing in a value and
operating the Enter key. A value outside of the limits will not be accepted and the user prompted to enter
a new value.

4.7  Operating area bars

In the parameterisation windows with the option of setting a certain face area

this is done by means of the area bars. A single click of the left-hand mouse

button will highlight the control unit green or grey, depending on the previous
status. To mark an area click in the area bar on a control unit you want to be the start unit. Moving the
mouse horizontally while holding down the left-hand mouse button selects or deselects an area.

Special characteristic of the window 'Parameterisation/Shield set-up': Click on a control unit in one of the
area bars and press the space bar next. The control unit will be green when marked and grey when
demarked.

4.8 Operating track bars

Track bars are available in the window 'Parameterisation/Mining methods' for the

safety distances. You click on the 'V' symbol in the track bar. Holding the left-hand

mouse button down and moving the mouse horizontally sets the respective safety
distance. This also updates the display in the bar.

4.9  Operating the calendar function

The calendar function allows to select the data of a special day. A click on

the buttons changes the date.
>

Clicking on the calendar symbol allows to
search for the desired date (right/left arrow keys for month/year selection)
which is selected by a click on the respective day.

The calendar function can, e.g., be found in the statistics windows and in
the operating protocol. It serves for selecting the correct date in order to
view the data of the desired day.

5  Operational displays

Here, we differentiate between the windows with information on the complete face (such as e.g, shifting
ram strokes) and individual displays (e.g. machine position). All windows representing information for the
complete face have a zoom function.
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5.1 Windows over the face length

When dragging the mouse over the supports in the windows over the face length (without clicking!) the
operator will be given information on the support number and the respective value of this support (e.g.
shifting ram stroke). A click with the right-hand mouse button on a support opens a window containing the
current status of the support (see chapter 5.2).

The windows over the face length are divided into the following menu items:

5.1.1 Face advance rate with machine and turning po  ints

This window shows the current advance rate over the complete face, the current position and length of
the machine, the turning points (violet, for full cut) and the target line (yellow, when activated, see chapter
8.1.4).

Target line

Turning points Marks for shifting the
target line

Positioning of the turning points represented is made in the window 'Parameterisation/Mining method'
(see chapter 7.4). The turning points are only for the orientation of the machine operator at the surface,
when e.g. the machine is to turn for freecutting the drives during the full cut. They have no impact on the
automatic control.

Shifting the target line:

Once the advance rate calculated in the control units reaches the yellow target line the shields will
discontinue advancing. This permits to achieve a predefined face layout. In order to maintain this layout
the target line then has to be advanced by a defined value. The target line can also be used for changing
the face line.

Three markings (yellow lozenges) are provided at the target line for moving it. A click with the left-hand
mouse button on any of the marks opens an editing window where the value by which the target line is to
be shifted can be entered (input in cm, negative values also). After this entry, the new target line is initially
shown in addition to the previous line and only passed on to the control system after the respective
prompt has been confirmed.
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A click on the centre mark shifts the whole line by the value entered. Clicking on the mark at any of the
drive sides causes the line to be swung at the respective side by the value entered. The value entered
does not refer to the position of the marking but to the start or end of the face.

The general course of the target line is set in the window 'Configuration/Face parameters/Relative view'
or 'Absolute view' (see chapter 9.4).

Automatically shifting the target line:

Once the rate of advance of 10 or more shields has reached the target line a query window opens with
the question of whether the software should automatically move the target line forward by 80 cm. If the
user confirms, this function will be executed. If cancelled, the question will be repeated by the software
after a certain waiting time.

5.1.2 Ram strokes
If a shifting unit with reed rod has been entered in the window 'Configuration/System configuration/Shield

properties' (see chapter 9.2.4) and a ram stroke sensor has been defined in the 'SCU inputs' window (see
chapter 9.2.10), the shifting ram strokes of the individual shields will be displayed here.

Meaning of the shifting ram stroke colours:

yellow : normal

red : The support has not reached the parameterised stroke during cycling
(Parameter: Stop advancing, see window 'Graphic parameterisation’, chapter
7.3.1). The red mark is reset once the next cycling process has been performed

correctly.
brown : Ram stroke sensor set as ignored
red
grey . Values invalid, e.g. due to Timeout

Set ram stroke sensor as ignored:

This function must have been configured in the 'Configuration/System configuration/Process settings'
window. There, its impact will be described in more detail (see chapter 9.2.2). Right-click on the desired
support. In the context menu appearing select the function 'Set ram stroke sensor as ignored' and confirm
when prompted. The ram stroke sensor will be shown brown-red over the entire window height. To no
longer set the ram stroke sensor as ignored right-click again on the desired support and select the
function 'Set ram stroke sensor as no longer ignored' in the context menu. Confirming the prompt
removes the brown-red marking and the sensor value received is shown again.

5.1.3 Prop pressures

If at least one setting pressure sensor has been defined in the window 'Configuration/System
configuration/SCU inputs' (see chapter 9.2.10), the pressure values of the shield props will be displayed
here. If two setting pressure sensors were defined the values of both pressure sensors will be shown
(sensor 1 light blue, sensor 2 dark blue).
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The violet line represents the upper limit for automatic positive set at which the setting valves are
deactivated. It is parameterised in the window 'Parameterisation/Automatic positive set' (see chapter 7.5).

Meaning of the pressure value colours:

blue : normal

red : With automatic positive set activated the support has not reached the parameterised
target value. Reason may be, for example, that the positive setting time selected is too
short or the number of positive setting attempts is too low. The parameter setting may
have to be checked (see chapter 7.5).
A red marking of a setting pressure sensor will be reset once automatic positive set is
started new. This is done by:

selection from the adjacent support and activation of the setting valve for at least 1

second
or
cycling the support
or
turning automatic positive set for this support OFF/ON
brown : Pressure sensor(s) set as ignored
red
grey : Valuesinvalid, e.g. due to Timeout

Set pressure sensors as ignored:

This function must have been configured in the 'Configuration/System configuration/Process settings'
window. There, its impact will be described in more detail (see chapter 9.2.2). Always both pressure
sensors are set as ignored. Right-click on the desired support. In the context menu appearing select the
function 'Set pressure sensors as ignored' and confirm when prompted. The pressure sensors will be
shown brown-red over the entire window height. To no longer set the pressure sensors as ignored right-
click again on the desired support and select the function 'Set pressure sensors as no longer ignored' in
the context menu. Confirming the prompt removes the brown-red marking and the sensor values received
are shown again.

When a block anchorage is configured:

The type of block anchorage configured influences the pressure window or generates an additional
window for the block anchorage pressure values. As soon as a sensor input is configured as 'Pressure
sensor BLAN' (see chapter 9.2.10) and the block anchorage has been entered into the
'‘Parameterisation/Shield set-up' window (see chapter 7.8) the control unit will send pressure values to the
visualization.

Example:
Block anchorage 'static with hose rupture detection’ and configuration of two pressure sensors for BLAN

will cause an additional window to be made available for the BLAN pressure values.
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5.1.4  Automatic function displays
The automatic bars shown depend on the configuration of the automatic functions (see chapter 9.2.5).

Note: a left-click of the mouse in any
of the title boxes automatically opens
the respective control window

The control window displayed here appears e.g. when clicking on the title boxes 'Cycling', '‘Conveyor
push’, 'Flipper'. When selecting any of the other title boxes additional control windows will be shown. All
control windows are described in chapter 8.

Meaning of the colours in the automatic displays:

APS Automatic positive set
grey area hidden, no automatic function
yellow area enabled, automatic possible
green area enabled, automatic in SCU ON
Flipper Flipper automatic
grey area hidden, no automatic function
yellow area enabled, automatic possible
green area enabled, automatic in SCU ON
Cycling Automatic sequence (pull shield)
grey area hidden, no automatic function
light grey area enabled, but no response from control unit*)
yellow area enabled, automatic possible
green area enabled, automatic in SCU ON
violet shield cycles automatically
ConvPush Conveyor push
grey area hidden, no automatic function
light grey area enabled, but no response from control unit *)
yellow area enabled, automatic possible
green area enabled, automatic in control unit ON
violet drive advances automatically
blue manual conveyor push
BLAN Block anchorage
grey area hidden, block anchorage deactivated
yellow area enabled, block anchorage possible
green area enabled, block anchorage ON
Aligning Aligning (Additional pressure on the lower shield if BLAN is active)
grey area hidden, aligning deactivated
yellow area enabled, aligning activated
Outrigger Outrigger steering system
grey area hidden, outrigger steering deactivated
yellow area enabled, outrigger steering possible
green area enabled, outrigger steering activated
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F.Canopy Automatic forepole canopy

grey area hidden, no automatic function

yellow area enabled, automatic possible

green area enabled, automatic in control unit activated
ConvBProt Conveyor break protection

grey area hidden, no break protection

yellow area enabled for break protect function

green area enabled, break protection in SCU ON

*) area enabled, but no response from control unit: this condition may occur when e.g. the areas are
changed in the Visu while the connection to the MCU or to the face does not exist (voltage failure or
similar). After the fault has been eliminated the areas may have to be transmitted again.
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5.1.5 Fault displays

The fault message bars depend on
the configuration of the installation.

Meaning of the colours in the fault messages:

NBB Neighbour bus fault
green no fault
red data communication with adjacent SCU faulty *)
grey automatic sequence locked due to emergency stop or
Neighbour bus fault
Valve Valve fault
green no fault
red fault at one of the valve outputs *)
TravMet Stroke sensor fault
green no fault
red fault at stroke sensor input *)
PressSen Pressure sensor fault
green no fault
red fault at one of the pressure sensor inputs *)
EStop Emergency stop switch
green emergency stop switch not operated
red emergency stop switch operated
grey automatic sequence blocked due to emergency stop or
Neighbour bus fault
SuppLock Support lock-out switch
green support lock-out switch not operated
red support lock-out switch operated
Timeout SCU-Timeout
green no fault
red MCU does not receive any data from this support
violet support indicates internal control unit error

ConvBreak Conveyor break protection

green conveyor push not locked

red conveyor break protection has responded, conveyor push
blocked

orange conveyor push locked due to break protection in an

adjacent support (+/- 5 shields from initiator)

F.Canopy Forepole canopy pressure sensor fault
green no fault
red fault at one of the pressure sensor inputs *)
Config Configuration
green configuration available in control unit
yellow control unit has no configuration
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*) Details on this fault: in the support status window (opens by right-clicking on the support) click with the
left-hand mouse button into the red field next to 'Faults' (see also chapter 5.2).

5.1.6  Spraying system displays

The spraying bars shown depend on the configuration of the spraying systems in the window
‘Configuration/System configuration/Spraying systems' (see chapter 9.2.3).

permanent track spraying

machine-dependent track spraying
<-time-controlled canopy spraying
'\canopy spraying during advancing

Meaning of the colours in the spraying system displays:

grey area hidden, no spraying system
dark red area enabled, spraying system OFF
yellow area enabled, spraying system ON
green spraying valve in this support active

5.1.7 Flippers

Display of the sensor values for the flipper cylinders of the individual support units. The window is only
visible when the installation comes configured with flipper (see chapter 9.2.4). On canopies with reed
contact rod the sensor values will be displayed as in the window 'Operational displays/Windows over the
face length for/Ram strokes'. Additionally, the sensor value scale will be shown on the green area at the
left. For flippers with proximity switch the status of the flipper will be shown, i.e. yellow bars over the
window height indicate flipper is extended and minimized bars indicate flipper is retracted.

) . _ Flipper Flipper
Example with proximity switch: retracted extended

i l

5.1.8 Forepole canopies

Display of the sensor values for the forepole canopy cylinders of the individual support units. The window
is only visible when the installation comes configured with forepole canopy with stroke measurement (see
chapter 9.2.4).

5.1.9 Chain conveyor loading

The loading condition of the automatic face conveyor (AFC) is displayed. The required settings are made
in the window 'Configuration/Face parameters' (see chapter 9.3).
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5.2 Support status

Right-clicking on a support opens a window in one of the windows over the face length which shows the
current status of the support.

\ Operating the thick arrow
extends the view to
include 5 support units to
the right or to the left.

Operating the  small
arrows shifts the view by
one support to the right or
to the left.

Operating the thick
arrow shifts this view
by 5 support units to
the left or to the right.

&4—  Aclick into the red collective display for faults opens a window with
the detailed fault messages for the respective support.
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5.3 Individual displays

The individual displays are divided into the following menu items:

5.3.1 Fire extinguishing

A detailed description of the function is given in chapter 6.

5.3.2 Pressure monitoring

When pressure monitoring is included in the configuration (see chapter 9.2.8), this window will show the
pressure sensor values from the control units with 'Pressure monitoring' function:

Pressure monitoring can be made from any control unit on the face with up to three SCU’s each being
able to perform this function for return pressure and high pressure. This function must not overlap with
‘block anchorage’ as these two functions use the same inputs (see chapter 7.8).

The control unit monitoring the pressure takes return and high pressure measurements for the hydraulic
system and displays the values in this window.

High pressure and return pressure are monitored to make sure the limit values to be set before in the
window 'Parameterisation/Pressure monitoring' are not exceeded (see chapter 7.7). In the event of a fault
(limit value exceeded or sensor defective) the automatic sequence is stopped for the complete face (grey
bar for Neighbour bus fault and emergency stop, text in message line). Individual functions are then only
possible when enabled in the window 'Parameterisation/Pressure monitoring' (see chapter 7.7).

In order to bypass a defective sensor until it has been repaired the sensor can be marked as 'Set as
ignored ' via the context menu of the right-hand mouse button. The defective value will then no longer
initiate a limit value error message. However, a minimum of one failure-free high pressure and return
pressure sensor each must be available on the face. If not, a limit value error message will be initiated.
This function must be set in the window 'Configuration/System configuration/Pressure monitoring' (see
chapter 9.2.8).

High pressure (HP) < parameterised value (= limit value exceeded!)
Return pressure (RP) > parameterised value (= limit value exceeded!)

Meaning of the colours in the pressure monitoring display:

Letter colour Background Meaning
colour
blue white Pressure monitoring inactive
white blue Pressure monitoring active, limit values not exceeded
red Limit values exceeded, timeout, sensor defective
brown Sensor set as ignored
Visu-Lx-Client_V1-03- Revision 1.03 / 26.01.07 Page 20 of 81

Schram_en.doc.



Support Control System Documentation
Operating manual VisuLx_Client Application

5.3.3 Error messages

Any new error message received will be displayed at once and the text of the message will blink in the
display. Several error messages can be displayed. The scroll bar allows you to scroll through all
messages. The larger the window the more messages can be displayed. Acknowledging them causes the
marked error message to stop blinking. As soon as a fault is no longer indicated the respective error
message will not be displayed any more..

The following error messages are entered:

No message

Autosequence locked due to Neighbour
bus fault or EStop

Timeout face bus

First SCU addressing fault

Addressing run faulty! Last correct
address: xxx (support nnn), face end
parameter: yyy

Machine control interface faulty
Machine position error

Connection face bus MCU  face faulty

Connection adj. bus MCU  face faulty

Flipper not retracted

Pressure monitoring value limits exceeded

Version MCU User: xx, TE: Version MCU
User: nn

Version MCU Boot: xx, TE: Version MCU
Boot: nn

Version SCU: xx, TE: Version SCU: nn

Program versions of SCU's on the face are

not the same
Unknown fault

Coding plug of SCU: xx removed

No messages have been received.

If a Neighbour bus error occurs or the emergency stop switch
is operated in a SCU, the automatic function will be locked in
an area of +/- 16 SCU's, and all individual functions in an area
of +/- 1 SCU (grey areas in the bar for the Neighbour bus and
emergency stop display)

Data communication between the MCU and the SCU's on the
face bus is disturbed

The addressing run via the Neighbour bus was faulty. The
error occurred on the first SCU

The addressing run via the Neighbour bus was faulty. The
error occurred behind the SCU with the address xxx, i.e.
behind support nnn. (May be necessary to check start of face /
face end!)

No data communication at interface to machine control
Machine position not within the start of face to face end area

The face bus connection between the MCU and the first SCU
is interrupted

The Neighbour bus connection between the MCU and the first
SCU is interrupted

Flipper were not retracted in the monitored area ahead of and
behind the mining machine. Damage to shields and machine
possible.

The high-pressure or return pressure monitoring system has
recognized a fault: the automatic sequence is stopped for the
whole face (possibly even the individual functions)

The application program versions in the MCU's differ.

The bootloader versions in the MCU's differ.

The SCU application programs in the MCU's differ.

Control unit program version queries brought different version
numbers.

An unknown fault occurred.

The coding plug of control unit xx was removed.
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5.3.4 Area extracted

This window shows the area extracted at the current date and during the current
shift. The values are displayed in square meters or tonnes, depending on the
configuration (see chapter 9.3). The area extracted is calculated from the face
length and the rate of advance.

5.3.5 Machine position and working direction

Meaning of the background colour in the machine position field:

Blue Machine moving (direction of motion indicated by the arrows)
White Machine stops
Red Fault at interface to machine control

Machine

/ direction

Change work-
\ ing direction by

mouse click

If machine motion direction and working direction differ the colour of the working direction button will
change. To change the working direction left-click on the button .

Both the half cut and the full cut require the direction of motion to be changed by hand when the machine
reaches the start or end of the face. The automatic functions 'Cycling' and 'Conveyor push' only become
active when machine motion direction and working direction are the same (see chapters 13 and 14).

5.3.6  Depth of cut pass to head / tail

Here, the depths of cut set in the windows 'Controlling/Depth of cut pass to head/tail' or
'‘Parameterisation/Mining method' are displayed (see chapters 8.3 or 7.4). When the half-cut method is
employed these are the 'Depth of cut pass to tail' and 'Depth of cut pass to head'. In other applications
only one depth of cut is shown.
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5.3.7 Booting- and status messages

This window shows both messages referring to the status of the MCU's and of the visualization computer.
Depending on the configuration in the window Configuration/System configuration/System set-up' one or

both MCU's are displayed (see chapter 9.2.1).

The state of the face bus relay at the respective MCU is colour coded:

light green face bus relay closed
dark green face bus relay open
red . fault

The following messages can appear in the Visu line:

Answer to sync sent to MCU

System config sent to MCU

Configuration SCU inputs sent to MCU
Configuration SCU outputs sent to MCU
Configuration SCU keyboard sent to MCU

Parameter limits x set sent to MCU

End of configuration sent to MCU

Bit parameter telegram xx/yy sent to MCU

Parameter Automatic pos. set x sent to MCU

Parameter block anchorage, part xx sent to

MCU

Target line, part xx sent to MCU

Face data, part xx sent to MCU

Machine telegram sent to MCU

Offset line, part xx sent to MCU

Parameter number xx sent to MCU

System parameters sent to MCU

Parameter plow travel meter sent to MCU

No boot message transmitted.

Booting was started by MCU

The configuration set is sent to the MCU
The configuration set is sent to the MCU
The configuration set is sent to the MCU
The configuration set is sent to the MCU

Transmission of Min/Max/Default parameter values
(1%, 2™ 3" set) to the MCU

The configuration is stored in the MCU and then sent
to the SCU's

The parameters from the shield set-up are
transmitted to the MCU

The setting pressure limit values for positive
automatic set were transmitted to the MCU.

The pressure limit values of part xx for the controlled
block anchorage were transmitted to the MCU.

The course of the target line of part xx was
transmitted to the MCU.

The face advance rate pattern of part xx was
transmitted to the MCU.

The current machine position was transmitted from
the surface to the MCU.

The advance rate reference values and the target line
are sent to the MCU

The set of parameters for parameter xx was
transmitted to the MCU

The set of parameters for the general parameters
was transmitted to the MCU.

The set of parameters for the plow travel meter was
transmitted to the MCU.
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End parametrization sent to MCU Once the parameter programming is completed the
MCU takes over the parameters in the non-volatile
memory.

Parameter change xx sent to MCU A single parameter change is sent to the MCU.

Control telegram sent to MCU A control command was sent to the MCU.

Control bit telegram sent to MCU Plow operation: The control bit telegram sends the

shield cycling commands to the MCU.

Time sent to MCU When minutes change the time is sent to the MCU.

The following messages can appear in the MCU lines:

I No status known.

Reset MCU A reset is performed in the MCU underground.

Adressing SCU's The addressing run is conducted

Setting SCU parameters The MCU sends the SCU parameters to the control units.

SCU remote loading The application program is loaded into the control units.

SCU configuration Th_e configuration is transmitted from the MCU to the control
units

MCU startup The MCU is booting

Updating data Data are updated after Server restart

Normal operating mode The MCU is in normal operating mode

Restricted operating mode The MCU is in limited operating mode: An Neighbour bus

fault or a timeout has occurred on the face; in which case
the data from the control units behind the fault location are
no longer transmitted to the MCU via the fast Neighbour bus
but via the face bus

No connection visu < --> MCU The connection to the MCU is faulty.

Error Neighbour bus MCU <--> face The connection from the MCU to the control units is faulty.

Timeout face bus The connection of the MCU to the control units via the face
bus is faulty.

5.3.8 Date/time

Operating the right-hand mouse button in the window causes a context menu to be shown. Here, you can
set the font, the background colour, whether to show or hide the date, and whether to display the clock as
digital or analog clock. The background colour can be changed in both types of display.

analog
digital
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6  Fire extinguishing function

The fire extinguishing function is linked to the control of the permanent track spraying system. This
requires permanent track spraying to be configured and parameterised (see chapters 9.2.3 and 7.6.2).
The fire extinguishing function is conducted along the complete face independent of the area enabled.

6.1 Activation of the fire extinguishing function

The first possibility is to open the window '‘Operational displays/Individual displays/Fire extinguishing' by
double-clicking on the small window with fire extinguisher, to move the slider to the desired centre
position and to activate the fire extinguishing function for the area thus defined by clicking on the button
Activate fire extinguishing.

The second possibility is to click with the left-hand mouse button into the bar 'Permanent track spraying’
(T perm.) in the window 'Operational displays/Windows over the face length for/Spraying system' (see
chapter 5.1.6). Thus, you define the centre of the extinguishing area. A query window opens with the
question if the fire extinguishing function is to be activated. When acknowledged, the control command
goes underground and the spraying valves in the area around the control unit clicked-on are activated.

With the spraying system activated the shields with active control of the spraying valves are marked
green.

In both cases, the fire extinguishing process does not start until a safety query has been made.

6.2 Deactivating the fire extinguishing function

The first possibility is via the 'Fire extinguishing' window. A click on the [Cancel fire extinguishing] stops
the fire extinguishing function.

The second possibility is to switch off the permanent track spraying system. (Left-click on the writing on
the right of the spraying bar opens the control window).

In both cases the fire extinguishing function is switched off for the complete face and not only for the
defined fire extinguishing area.

6.3  Settings

The length of the fire extinguishing area must be defined as parameter
of the track spraying system in the window 'Parameterisation/Spraying
[Track spraying' (see chapter 7.6.2).

6.4 Notes

In order to ensure fast operation in an emergency, permanent track spraying should be configured as only
in this case the small 'Fire extinguishing' window is available. It is beneficial to also open the spraying
system display.
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7  Parameterisation
7.1 Overview

The operating parameters are programmed in different parameterisation windows. For parameterising the
automatic sequence a graphical representation has been created which clearly shows the
interrelationships of the sequence.

The parameters set are transmitted from the visualization to the MCU and from there further on to the
support control units. Saving data in a non-volatile flash memory permits fast rebooting of the system
after a power failure.

The parameters of the system are divided into the following menu items:

7.2  Fast opening of the windows for the area settin g

A right-click on any of the title boxes of the respective
automatic or spraying bar opens the context menu with
the respective selection.

.
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7.3  Automatic sequence parameter programming
7.3.1  Graphical parameterisation

The parameters shown refer to one support unit. The respective support can be selected in the field next

to the button , followed by operating the button.

The various time parameters at the right-hand side of the window are set by clicking on the respective
white bar and moving the mouse horizontally while holding the left-hand mouse button down. The
respective bar activated is shown in blue and the pertinent arrows for setting the sensor values are
highlighted in blue. Markings appear to the left or to the right of the bar. Possible are an arrow with
vertical line or an arrow without line thereby. The former is used for moving the bar, the latter for changing
it. In the left-hand section of the window the values set are displayed. The highlighted values can be
changed in the right-hand section. They will be shown in green when changed.

The sensor values are changed by left-clicking with the mouse on the arrows in the right-hand section
and dragging. They can also be changed by entering them direct into the editing fields at the left-hand
side of the window. A change causes the editing fields to turn green. Blue highlighted arrows near the
horizontal bar indicate the allocation between function and sensor value? The activated arrow will be
shown in blue and the pertinent bar and any further arrows will be highlighted in blue.

After the user has completed making the settings the control units for which these settings shall apply

must be defined. They are taken over by operating the button.

Bar for
changing the
time value

Drag the arrow to

/V < change the sensor
value

Editing
Parameters of this SCU are The values set apply to
shown this area

The following parameters can be set: (time values are indicated in seconds of duration)

Prewarning (5-10s), Lowering (2-10s), Advancing (2-15s), Setting (2-10s), Extend baselift cylinder
(0-24.5s), Retract baselift cylinder (1-10s), Extend stabilizing cylinder (0-10s), Retract stabilizing cylinder
(0-10s), Side seal (0-10s), Retract flipper (0-25s), Retract double flipper 1 (0-25s), Retract double flipper 2
(0-25s), Extend double flipper 1 (0-25s), End of lowering (0-100bar), Residual lowering time (0-5s), Start
advancing (10-100bar), End advancing (90-100%).

Visu-Lx-Client_V1-03- Revision 1.03 / 26.01.07 Page 27 of 81
Schram_en.doc.



Support Control System Documentation
Operating manual VisuLx_Client Application

7.3.2 More parameters

Graphical

represent. \

Correction field
Currently e /

selected
parameter

In this window, further parameters for automatic sequence are set which are not included in the window
'‘Parameterisation/Autosequence/Graphical parameterisation' (see chapter 7.3.1).

The parameters in the upper section of the screen apply to all support units on the face. In the lower
section, an individual control unit or a group of control units can be selected. Before entering a value, the
number of the control unit or a group of control units must be entered first; the number of the start of the
face is predefined. Control units are either selected by mouse-click on any of the two arrows next to the
current support number or by entering the number in the field by means of the keyboard.

Afterwards, one or several parameters can be selected by a left double-click on the parameter text in the
list of parameters at the left. The current parameter text will be highlighted light blue and the actual value
taken over into the correction field. The respective parameter activated for handling is marked dark blue
in the right-hand modification column. When several parameters are available in the modification column,
a single click with the mouse on the text in this column activates the respective parameter.

The activated parameter can be changed by means of the slider shown at the right-hand side. The
modification of the activated parameter can be undone by operating the key.

The parameters listed can be changed within the limit values shown. The activated parameter is
graphically displayed for the whole face in the upper section of the screen. To simplify the query the
mouse can be hovered over the graphical representation. A text field will then appear next to the mouse
containing the number of the control unit and its current parameter value located directly underneath the
mouse pointer.

Pressing the chept values| button causes the currently set parameter values to be sent to the Server.
Operating the [Save default parameter setting] button causes the parameter values last accepted by
Accept values| to be stored in the Server as 'Default parameter setting'. Operating the
parameter setting| button causes the 'Default parameter setting' values to be loaded and displayed by the
Server.

The following parameters can be set:

Depth of cut (1-100 cm), Transfer pressure (80-150 bar), Min. stroke for advance stroke monitoring (50-
100 %), Max. conveyor push time (2-24 s), Max. conveyor push time head drive (2-24 s), Max. conveyor
push time tail drive (2-24s), Max. forepole canopy stroke (0-50cm), Cylinder length (60-400cm), Min.
advancing time (1-5 s/10cm), Start relowering at pressure (10-80bar), Start relowering time-controlled (O-
17s), Relowering time (0-5s), Number of relowering attempts (0-3), Play compensation (0.2 — 2.0 s),
Forepole canopy cylinder length (50-100cm), Flipper cylinder length (30-100cm).

The following functions can be activated/deactivated:
Automatic play compensation, Stabilizing cylinder active function, Side shield active function, Baselift
cylinder active function, Forepole canopy active function.
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7.4  Mining method

Area bars —p

« Safety distances

Here, the parameters for the mining method are set. Some of these parameters depend on whether 'Half-
cut' or 'Full-cut' is used.

«4—— Half cut

Full cut >

The number of area bars that can be adjusted varies depending on the configuration. Showing or hiding
the areas for the automatic functions is as described in chapter 4.7. The hidden areas are greyed in the
window 'Operational displays/Windows over the face length for/Automatic functions' (see chapter 5.1.4).

By operating the button the operator can save the areas set on the bar 'Automatic conveyor
push areas' as default pattern on the hard disk. If the installation is to be operated with a different area
setting temporarily only, this will be possible any time by changing the area setting. To restore the area
pattern used as standard simply operate the button. The area setting does not become

effective until the button has been operated for confirmation.

When using the full-cut method, the position of the turning points can be set; this can be done by means
of the two editing fields or by clicking on the blue upper part of the turning point selected and shifting it
while holding down the left-hand mouse button. The turning points have no direct impact on the automatic
control of the installation, but serve for the optical orientation of the operating crew at the surface. The
turning point display is included in the window 'Operational displays/Windows over the face length for/
Advance rate with machine and turning points' as violet markings (see chapter 5.1.1).

In the half-cut method, here the depth of cut 'Pass to tail' and 'Pass to head' can be set in addition to the
window 'Controlling/Depth of cut pass to head/tail' (see chapter 8.3).

The snake areas cannot be set direct. They depend on the depth of cut and the mining method used. A
description of the half-cut and full-cut methods is given in chapters 14 and 13.

The safety distances for the automatic functions can be set by means of the track bars (operation see
chapter 4.8). The yellow area corresponds to the max. possible change, the red area is a safety distance
which cannot be fallen below. The blue area represents the set value. This area will turn green after a
change has been made.

It is recommended to first set the sliders designated as ‘Machine length’ and ‘Machine position offset™ as
part of the other parameters is based on these values, e.g. the turning point in the full-cut method.
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Depending on the parameter settings made the face representation in the upper part of the screen also
changes:

Start of snake area = Number of shields from ‘Shield safety distance conveyor push’
+ machine length + 1 shield

for full cut:
depth of cut /5 (cm)

Length of snake area

for half-cut and pass to tail
depth of cut pass to tail / 5 (cm)

for half-cut and pass to head
depth of cut pass to head / 5 (cm)

End of snake area Start + length of snake area

Turning point for
full-cut method

End of snake area + half the machine length + 1 shield

Safety distance
conveyor push

'‘Cycle shield safety distance' + 3 shields

The following areas can be set:
Automatic cycling, Automatic conveyor push, Permanent conveyor push, Conveyor break protection,
Automatic forepole canopy, Automatic flipper, Automatic outrigger steering.

The following parameters can be set:

Machine length (1-20 shields), Machine offset (-3 - 3 shields), Cycling safety distance (3-40 shields),
Conveyor push safety distance (3-40 shields), Outrigger steering safety distance (3-20 shields), Forepole
canopy safety distance (2-20 shields), Extend flipper safety distance (3-30 shields), Retract flipper safety
distance (2-30 shields).
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7.5 Automatic positive set

In this window, parameters referring to automatic positive setting are set. The configuration is given in the
window Configuration/System configuration/Automatic functions' (see chapter 9.2.5).

Violet line:

This is the upper limit value for automatic positive set. If the setting pressure in the control unit exceeds
this value the setting valve will no longer be activated. This line is also shown in the window 'Operational
displays/Windows over the face length for/Prop pressures' (see chapter 5.1.3).

Automatic positive set pressure hysteresis: (-5 to -20 %)
The violet line less the value set here combined make the pressure value in the respective control unit at
which the setting valve is activated again should the setting pressure drop below it.

Positive setting time: (1 - 10 s)
Here, the time is set after which the setting valve is to be deactivated again if the pressure cannot be
reached.

Positive setting: (2-, 4-, 6-times, constantly)
Here, we adjust how often a setting valve is to be activated again after the value dropped below the
hysteresis.

Automatic positive setting areas:
Any number of areas can be hidden where the automatic positive set function cannot be activated any
more. Hidden areas are greyed.

The pressure display in the window 'Operational displays/Windows over the face length for/Prop
pressures' will turn red when the number of positive setting attempts or the positive setting time are not
sufficient (see chapter 5.1.3).

Further operating points can be added to the existing limit value curve by clicking on the window. Then,
click on the new operation point and move it vertically while holding down the left-hand mouse button.
Operating points are deleted by clicking on an item and pressing the key afterwards. It is not possible
to delete the start or end point. The automatic positive set pressure hysteresis and the positive setting
time are adjusted by means of a slider control. The automatic positive set area bar is operated as
described in chapter 4.7.
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7.6  Spraying system parameter programming

The location of the spraying valves is set in the window 'Parameterisation/Shield set-up' (see chapter
7.8). In the canopy spraying and track spraying parameter windows only the area bars for the configured
spraying systems are displayed. The spraying systems are configured in the window
‘Configuration/System configuration/Spraying systems' (see chapter 9.2.3). Operation of the area bars is
described in chapter 4.7, operation of the slider controls in chapter 4.5.

7.6.1 Canopy spraying

spraying operation

Time between two
spraying operations

/ — | Duration of one

The spraying area for time-controlled canopy spraying and/or canopy spraying during advancing is set in
the area bar.

Pause time: (1 - 60 min)
The time between two spraying operations in time-controlled canopy spraying.

Spraying time: (1 - 10 s)
In time-controlled canopy spraying, the spraying valves are operated for this period of time.

Spray area - time-controlled:

The MCU activates the time-controlled canopy spraying system of all control units with spraying valves
cyclically one after the other and within the enabled areas. The duration of the spraying operation
corresponds to the setting (see above). Once all control units have been processed the MCU waits as
long as the pause time before starting a new cycle.

Spray area during advancing:

When activating the 'Advance shield' function the spraying system is activated, as well, provided the
control unit is located in the enabled area and is equipped with spraying valves. Spraying will take as long
as the 'Advance shield' function is performed.
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7.6.2 Track spraying

Machine spraying area:
Size of areas sprayed ahead of and behind the machine or up to the machine centre, depending on the
direction of travel. The areas depend on the machine length (see chapter 7.3.2).

Machine-dependent track spraying:

In the areas set spraying takes place as a function of the machine position. The size of the area to be
sprayed is determined by the number of shields entered in 'Machine spraying area' and the direction of
travel. Machine-dependent track spraying stops as soon as the machine comes to a halt. It is possible to
hide any number of areas where the machine-dependent track spraying is not to be active.

Permanent track spraying:

Spraying is performed in the areas set after power up (see chapter 8.1.38.1.3). It is possible to hide any
number of areas where permanent track spraying is not to be active. The fire extinguishing function is
independent of these areas and will be conducted in any case of the control units specified.

Fire extinguishing function for: (10 - 50 shields)
The size of the fire extinguishing area defined by shields is required for the fire extinguishing function (see
chapter 6).
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7.7  Pressure monitoring

If pressure monitoring has been configured in the window 'Configuration/System configuration/Pressure
monitoring' (see chapter 9.2.8), the user can set the parameters for high pressure and return pressure
here. The pressure monitoring values are displayed in the window 'Operational displays/Individual
displays/Pressure monitoring' (see chapter 5.3.2).

Limit value
violation if this
value is not
reached

Limit value -
violation if this
value is exceeded

Switch off if limit value

violation lasts this long
In the event of a /
fault, manual

functions are still
possible

High pressure: (Limit value 15-200bar, time 0-2s)
If the high pressure falls below the limit value set for the length of time set, the automatic sequences will
be stopped and locked out on the whole face.

Return pressure: (Limit value 0-30bar, time 0-2s)

If the return pressure exceeds the limit value set for the length of time set, the automatic sequences will
be stopped and locked out on the whole face. The limit value can only be set when it has been set as
adjustable in the window Configuration/System configuration/Pressure monitoring' (see chapter 9.2.8).
Otherwise it will have the value of 20 bar.

Allow manual functions when limit values exceeded:
Depending on the selection made manual functions are still possible in the event of a fault.
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7.8 Shield set-up

Spraying —p

<«4— Block anchorage

Outr. steering —»

Pressure
<+ >
monitoring

To mark a shield in any of the bars the operator left-clicks on the respective shield. By repeatedly
operating the space bar the respective function can be activated or deactivated.

Block anchorage and pressure monitoring cannot be performed simultaneously on the same shield. A
message will appear informing the operator accordingly.

‘Spraying valves on shield’ bar:
This bar is visible when any of the spraying types has been set in the window 'Configuration/System
configuration/Spraying systems' (see chapter 9.2.3).

‘Block anchorage at shield’ bar:
This bar is visible when an electrical block anchorage has been set in the window 'Configuration/System
configuration/Block anchorage' (see chapter 9.2.6).

Marking Meaning

grey : Shield without block anchorage

light green : Centre shield

yellow . The shield pulling, referred to the working direction of the block anchorage
dark green . The shield pushing, referred to the working direction of the block anchorage

In this bar you mark the respective centre shield of a block anchorage. The lower and upper shield will be
added automatically. Their colour depends on the selected working direction of the block anchorage.

Depending on the configuration, the working direction of the block anchorage can be set for half the face
or the full face by means of the buttons. Accordingly, one or two buttons will be displayed
here. This function is required for the block anchorage to function properly. If block anchorage depending
on the direction of the gradient has been configured the respective direction will be shown. It cannot be
set.

‘Outrigger steering on shield’ bar:
This bar is visible when the outrigger steering has been configured in the window 'Configuration/System
configuration/Process settings' (see chapter 9.2.2).

‘SCU with pressure monitoring on shield’ bar:

This bar is only visible when set in the window 'Configuration/System configuration/Pressure monitoring'
(see chapter 9.2.8).

To mark an SCU which is to execute the function 'Return pressure monitoring' or 'High pressure
monitoring' you first click with the mouse on the respective support number in the bar. Operating the
Space bar changes the colour of the marking:

Marking Meaning

light green : SCU with return pressure monitoring

dark green : SCU with high pressure monitoring

grey : SCU without pressure monitoring
Coding plug bar:

When ‘with coding plug' has been configured in the window 'Configuration/System configuration/Shield
properties' (see chapter 9.2.4), this bar will be displayed. Each type of coding plug identified will be given
a separate colour and all coding plugs identified will be shown on the bar. The other bars will lose their
parameterisation function (except for spraying) and will only show the position of the coding plug having
the same function.
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7.9  Shift times

Setting the shift times is required for the adequate representation of various statistics, e.g. in the window
'Statistics/Advance rate (see chapter 11.2).

The first shift must be entered as minimum, shifts two to six are optional. The shifts follow in direct
succession, i.e. a change of the beginning of shift 2 is automatically taken over as end of shift 1.
Consequently, only the beginning-of-shift times can be set. All settings are checked for plausibility,
overlaps of shifts are therefore impossible.

The setting of the change of day is independent of the shifts and marks the beginning of the period of
observation for the display of the daily production.
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7.10 Parameterising of block anchorage

Depending on the block anchorage configuration (see chapter 9.2.6) several different parameters must be
set for the different modes of operation. Therefore, different parameterisation windows open. No
parameterisation window exists for the 'static with hose rupture detection' type of block anchorage.

7.10.1 Regulated block anchorage or regulation asa  function of the working direction

This window is displayed when in the window 'Configuration/System configuration/Block anchorage' the
regulation BLAN is set as 'regulated' or as 'Regulation as a function of the working direction'.

Here, the target pressure for the block anchorages configured in the window 'Parameterisation/Shield set-
up' can be set (see chapter 7.8). The figure shows groups of two dashes each. One dash signifies
'bottom’, the other dash signifies 'top' and the space in between represents the 'centre’. Setting is made
by clicking on the dash in the window and moving it vertically while holding down the left-hand mouse
button. At present, the possible setting range is: 120 bar to 350 bar.

7.10.2 Block anchorage regulation via centre shield

This window will be displayed when regulation BLAN is set in the window 'Configuration/System
configuration/Block anchorage' as 'Regulation via middle shield'.

Target value BLAN pressure . Target block anchorage pressure
Max. control time :  Max. time allowed until target pressure is reached
Max. time allowed below :  If the block anchorage pressure is below the target pressure

longer than the period of time specified here the block
anchorage will be deactivated.

Waiting time to cycle :  Waiting time of block anchorage batch group

Permissible ram stroke : The two outer shields' ram strokes must be below this value
before the centre shield is allowed to cycle.
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8  Control functions

The control functions of the installation are divided into the following menu items:

The existence of some control functions depends on the system configuration selected.

The windows with the control functions usually are provided with one ON and OFF button each for the
respective function. In addition to the function, the acknowledgement from the MCU underground is also
displayed. In 2-MCU operation, the acknowledgement 'OFF" will only be shown when both MCU's indicate
this status.

8.1 Operational functions

8.1.1 Fast opening of the control windows

A click with the left-hand mouse button into one of the
title boxes of the respective automatic or spraying bar
automatically opens the respective control window.

g

8.1.2 Conveyor break protection

If the shifting ram stroke of a shield reaches the value (max.

cylinder length — 2cm) and the conveyor break protect function

is activated, the shield will lock the 'Conveyor push' function for

itself and for the respective five adjacent shields to the right

and to the left. The lock-out area is shown in the window

'‘Operational displays/Windows over the face length for/Faults'

(see chapter 5.1.5).

If the shifting ram stroke is less than (max. cylinder length — 5cm) again, the lock-out will be automatically
lifted.

With the function OFF the shifting ram stroke will not be monitored.

Acknowledging the function causes the lock-out to be lifted in all shields and the function 'Conveyor push’
to be activated again.

The configuration can be found in the window 'Configuration/System configuration/Safety functions' (see
chapter 9.2.7).
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8.1.3 Spraying system

This window can be opened also by leftclicking into the title box
to the right of the operational display for the spraying functions.
Its content depends on the configuration of the spraying
systems (see chapter 9.2.3).

8.1.4 Global automatic functions

This window includes the control elements for setting different modes of operation of the control system.
The display of some control elements depends on the system configuration.

Some control functions _cah also be used for any face area or selectively for certain SCU's. The setting is
made via area bars and editing fields which open on a click of the [ON/OFF| button.

To change the mining method from half-cut to full-cut and vice versa the machine must have been moved
to the MCU at the head drive. The operator will be informed accordingly by the respective message.

8.1.5 Machine-dependent automatic functions

This window can be opened also by leftclicking into the title box
to the right of the automatic functions operational display. Its
content depends on the configuration of the automatic
functions (see chapter 9.2.5).
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8.1.6 Advance drive

With advance drive OFF both the head and the tail drive must
be advanced manually. With advance drive ON the head drive
is advanced together with the start-of-face shields and the tail
drive together with the face-end shields.

To permit activating the advance drive function the respective
drive must be enabled in the window 'Parameterisation/Mining
method' in the area bar for 'Automatic conveyor push' (see
chapter 7.4).

The yellow marking in the bar 'Conv.Push' in the window 'Operational displays/Windows over the face
length for/Automatic functions’ from the respective control unit confirms that advance drive is activated
(see chapter 5.1.4).

8.1.7  Automatic positive set

If configured (see chapter 9.2.5) automatic positive set can be activated or deactivated in this window for
all, several or individual SCU's in the parameterised areas (see chapter 7.4). The setting is made via
editing fields.

With the button the last valid status of activated automatic positive set can be restored. This
may be necessary, for example, if the setting in the window 'Configuration/System configuration/Safety
functions' is such that an emergency stop deactivates automatic positive set in +/- 16 adjacent shields
(see chapter 9.2.7).

Automatic positive set is activated by the MCU in a staggered manner.

8.1.8 Block anchorage

If configured (see chapter 9.2.6) and parameterised (see chapter 7.8) this window allows to activate or
deactivate all, several or individual BLAN's. The setting is made via editing fields.
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8.2  Service functions

8.2.1 Reset functions

Reset of the MCU's:

You can reset each MCU individually or both MCU's jointly. Additionally, it is possible to reset the
machine interface at the MCU's. This may be necessary after a change of the machine interface
configuration (see chapter 9.2.9).

Reset of the control units:
It is possible to reset an individual control unit, a range of control units or all control units.

8.2.2 Repair functions

If fault occurs
\ Face bus relay

Face bus relay open

closed

pal

Test functions

The status of the face bus relay of the respective MCU is colour coded:

Background:

light green . Face bus relay closed
dark green . Face bus relay open
red . No connection to Visu

Button [Parameterise all SCU's]:
The MCU sends all parameters it has stored to all control units.

Button [Parameterise individual SCU's|:
The MCU sends all parameters it has stored to the control unit which has been selected in the editing
field to the right of the button.

A face bus defect may require the face bus to be disconnected at the point of failure, the MCU at the tail
drive to be connected to the bus from the other end of the face, and to operate the bus from both sides up
to the defect until the fault has been repaired.

Button [Disconnect face bus}:
The MCU at the head drive recognizes a face bus fault. The operator is asked whether he/she wants to
disconnect the face bus of the SCU which the MCU recognizes as the last one. When clicking ‘OK’ the
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procedure will be as described in the following. A click on ‘No’ just closes the window. When no face bus
fault is present the SCU in the face centre will be referred to in the prompt.

Once the control unit has disconnected the face bus the respective control unit is displayed in yellow on
the Timeout bar (see chapter 5.1.5). For all subsequent SCU's Timeout (red) will be indicated afterwards.
After the disconnection the question appears as to whether the MCU at the tail drive should connect the
face bus. By clicking ‘OK’ in the question the MCU at the tail drive (MCU TE) connects the face bus. By
clicking on ‘Cancel’ the window closes and the face bus disconnection process is interrupted.

When the MCU at the tail drive has connected the face bus the Timeout displays in the area behind the
SCU with disconnected face bus up to the SCU recognized by the MCU TE as the first next to the bus
(lowest address) disappear (after receipt of data from the face). Now the question appears whether this
SCU is to disconnect the face bus. By clicking ‘OK’ in the question the selected support control unit
disconnects the face bus to the units located towards the head drive. By clicking on ‘Cancel’ the window
closes.

The face bus must be disconnected from both ends to avoid that the two MCU's at the bus are in conflict
after a repair of the defective cable section.

Button [Face bus repaired)|:
If the face bus was disconnected and this defect has been eliminated, the connection of the MCU at the
tail drive can be undone by clicking on the button [Face bus repaired| .

Only by clicking on ‘OK’ when prompted, the MCU at the tail drive will separate the connection to the face
bus. The next steps of the process, i.e. reconnecting the MCU at the head drive and reconnecting the
face bus to all control units which had disconnected are made automatically and can be tracked by the
status on the Timeout bar in the window 'Operational displays/Windows over the face length for/Faults'
(see chapter 5.1.5).

If the MCU at the tail drive has disrupted the connection to the face and the control for the complete face
was handed over to the MCU at the head drive (status inquiry, face take-over), only the first control unit
with disconnected bus will be still marked yellow on the Timeout bar, all subsequent control units have
Timeout.

This control unit will now automatically receive from the head MCU the command to connect the face bus.
After this command has been executed by this control unit the bus will be available up to the next control
unit with disconnected face bus. For this and possibly for further control units the procedure is repeated,
so that after the repair the bus reconnection will be completed automatically assumed the bus is now
faultless. After 3 failures in attempting to reconnect the bus to a control unit the user will receive the
respective information and the action will be stopped.

A click on 'Cancel' merely closes the window.

For Test purposes the functions described under items 'Disconnect face bus' and 'Face bus repaired’
can be selected direct in individual steps:

Button [Switch bus to MCU at head]:
The MCU TE is disconnected from the face bus, the MCU HE connects the face bus and passes the
‘Connect face bus command’ on to the control units (as described under 'Face bus repaired’).

Button [Switch bus to MCU at tail|
The MCU HE is disconnected from the face bus, the MCU TE connects the face bus.

Button [Head/Tail: Disconnect face bus at support]:
The respective MCU selected transmits the ‘Disconnect face bus command’ to the SCU selected
(address input!).

Button [Head/Tail: Connect face bus at last support:

The respective MCU selected transmits the ‘Connect face bus command’ to the control units. Since the
control units with the higher addresses do not receive the command the first SCU with disconnected face
bus will execute the connection process.
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8.2.3 Diagnosis functions

These functions are designed for troubleshooting and are only applicable for development staff and
experts.

8.2.4  Start-up functions

This control unit to
be loaded

Loading possible /
from any of these

control units

As of this control unit start-

«— up to be performed

Button |Addressing run head| or |Addressing run taill:

Starting from the MCU at the head or at the tail drive the control units will be addressed in ascending or
descending order. An addressing run that is faulty will cause a message with the address of the last
control unit addressed successfully to be displayed in the window 'Operational displays/Individual
displays/Error messages' (chapter 5.3.3).

Button [Program loading control units};

The visualization initiates remote loading of the control units via the face bus in the MCU with connected
face bus relay. Next, the configuration is sent to the MCU's. The blue progress bar shows the progress of
the program loading function.

Button [Sending configuration to MCU;

This function must be performed after the configuration of the keyboard and the control unit inputs and
outputs has been completed. Operating this button causes the configuration set to be sent to the two
MCU's. From there, the configuration is then automatically loaded into the control units. This process
takes approx. 30 seconds. The respective status is displayed in the window 'Operational
displays/Individual displays/Booting and status messages' (see chapter 5.3.7).

Load SCU's via neighbour bus:

Here, the control unit to be loaded is selected. Using the buttons [Load from SCU x| the operator decides
from which side of the Neighbour bus the control unit is to be loaded. Loading is only possible from
adjoining control units. Loading is only possible between control units of the same shield type.
(Background: when loading, also the configuration is passed on. This is not allowed for control units in
different types of shield.) If any of the adjacent shields is of a different shield type this will be shown on

the button |Load SCU|. It cannot be operated.

Button [Start IBS ab ASG| (meaning: Perform Start-up as of SCU)

Automatic start-up can be initiated from any control unit on the face provided the control unit has a valid
address. In this case, the starter control unit will load, configure and address the next control unit in the
direction of the tail drive via the Neighbour bus. The function ends when the last control unit on the face is
reached or a voltage reset via hardware is conducted.
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8.2.5 Program versions

Colour
codes

o
—>

Area bars

P

There is one area bar each for the user program and the bootloader of the control units. Different version
numbers have different colour codes. The respective colour keys are available above the area bars.
Hovering with the mouse pointer over an area bar causes a note with the support and version number of
the respective control unit to be shown.

The lines below the bars show the versions of the connected MCU's which are updated every time a
connection is made with the visualization. Next to that the versions of the current Client and of the Server
where the Client is registered are displayed.

After the window has opened, the control units' version numbers will be verified again. They can
additionally be updated by a click on the button |Request versions] .

8.2.6 Earth leakage test

/ Test status

— | Test result

The earth leakage test can be started both manually at a control unit underground and at the surface.
From the surface, individual, several or all control units can be tested. The upper area bar shows the
status of the test. If the test was started for all or a group of control units the control units yet to be tested
are marked in light grey. In each power group, just one test will be conducted. As soon as the test for a
control unit has been started the display of the control unit will show that the test is in progress.

The lower area bar shows the result of the earth leakage tests against ground and against positive
voltage separately. Both are tested every time even if the first test should fail.

Operating the button sets off the test in the defined control units which will receive control
commands from the visualization, if it is their turn. The button resets the area bars. No further tests
will be started. Any tests already in progress will be completed.
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8.3  Depth of cut pass to head / tail

Depth of cut:
Depth of cut in the face-end areas and at full-cut.

Depth of cut pass to tail or head:
Moving the slider allows to set the respective portion of the depth of cut, the sum will always be the
overall depth of cut.

Deactivate automatics at machine position jump:
When the machine position skips this number of shields the machine-dependent automatic functions are
deactivated. Possible range: 5 to 10 shields.

8.4  Machine simulation

This function permits the simulation of machine data which are fed at the surface. It is exclusively
designed for test operation.

This window will only appear if the option of machine simulation has been activated before in the window
‘Configuration/System configuration/Machine interface' (see chapter 9.2.9).
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9  Configuration

9.1 Overview

The configuration concept of the support control system permits to adapt the required functions of the
installation to the respective application in different mines and different longwalls without costly software
changes. The configuration will be performed by authorized personnel and generally not changed during
the life of an operation. The configuration set is transmitted from the visualization to the MCU's and from
there to the support control units. Storage is in non-volatile memory which ensures that the current
configuration is maintained even if power is lost.

The configuration of the system is divided into the following menu items:

The configuration defines the sensor inputs and sensor outputs of the support control units as well as the
type of control panel and the lever or key assignment of the control panel.

The configuration prevents that conflicting settings can be selected. The display of the individual
operating and parameterising windows depends on the configuration selected.

Visu-Lx-Client_V1-03- Revision 1.03 / 26.01.07 Page 46 of 81
Schram_en.doc.



Support Control System Documentation
Operating manual VisuLx_Client Application

9.2  System configuration

9.2.1 System set-up

Operating mode: Shearer operation / Plow operation:
The mode of operation set causes different configurations and parameter settings to be enabled. The
following description refers to Shearer operation only.

Operation with plow travel meter:
This item of the configuration is only active for plow operation.

Operation with two MCU's:

Depending on the installation, one or two MCU's are used for underground communication with the
control units. The following windows will be adapted to suit the respective setting: 'Controlling/Service
functions/Reset functions' (see chapter 8.2.1), 'Repair functions' (see chapter 8.2.2), 'Start-up functions'
(see chapter 8.2.4), 'Program versions' (see chapter 8.2.5).

Dual SCU's:
If this is set to 'yes' 2 shields each will be controlled by one control unit. This applies to all face shields.

SCU with extension PCB:

If this is set to 'yes' it is assumed that the control units have access to additional valve outputs of the
extension PCB. These additional valve functions can be made available in the window
'‘Configuration/System configuration/SCU outputs' (see chapter 9.2.11).

MCU at head to the left/right of the face:
This setting defines to which Neighbour bus the maingate MCU is connected.

MCU head, left of face: L.H. Neighbour bus

v

MCU head, right of face: R.H. Neighbour bus

v
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9.2.2 Process settings

With advance drive at head/tail:

If this is set to 'yes' the first and/or last face shield can control itself. This applies to the 'Conveyor push’,
'Pull shield' and 'Extend/retract stabilizing cylinder' functions, if configured (see chapter 9.2.4). An extra
shield type should be defined in the window 'Configuration/Shield types' (see chapter 9.5). Drive advance
is activated and deactivated in the window 'Controlling/Operation functions/Advance drive' (see chapter
8.1.6).

If with 'Advance drive at tail' has been configured 'With double shield'" cannot be configured and vice
versa.

With double shield:

In this setting, the last two shields are controlled by three control units. In any case must an extra shield
type be configured in the window 'Configuration/Shield types' and allocated to the last three support units
(see chapter 9.5). Additionally, the parameter 'Joint advance at the tail drive' should be set in the window
'Parameterisation/Mining method' (see chapter 7.4). Conveyor break protection is always active for these
shields and can neither be turned off, acknowledged, or removed from the area (see chapter 9.2.7).

If ‘With double shield' has been configured 'With advance drive at tail' cannot be configured and vice
versa.

With marking set pressure sensors as defective:

If this option is set to 'yes' the setting pressure sensors can be set as ignored in the window 'Operational
displays/Windows over the face length for/Prop pressures' (see chapter 5.1.3). Faulty pressure sensors
are marked in the window 'Operational displays/Windows over the face length for/Faults' (see chapter
5.1.5). This affects both the manual control and the automatic functions '‘Conveyor push’, 'Cycling' and the
automatic positive set (see chapter 9.2.5).

If both pressure sensors are faulty and not set as ignored the respective support must not cycle and
must not push the respective conveyor section forward. Automatic positive set will not be activated and
any activated automatic positive set will be deactivated. The direct neighbours are not allowed to cycle. If
both pressure sensors were set as ignored the support is allowed to cycle, but it must not push its
conveyor section. The direct neighbours are allowed to cycle.

In both cases automatic positive set will not be activated and any activated automatic positive set will be
deactivated.

With marking set ram stroke sensors as defective:

If this option is set to 'yes' the ram stroke sensors can be set as ignored in the window 'Operational
displays/Windows over the face length for/Ram strokes' (see chapter 5.1.2). Faulty ram stroke sensors
are marked in the window 'Operational displays/Windows over the face length for/Fault displays' (see
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chapter 5.1.5). This affects both the manual control and the automatic functions 'Conveyor push’, '‘Cycling'
and the conveyor break protection (see chapters 9.2.5 and 9.2.7).

If a ram stroke sensor is faulty and not set as ignored the respective support must not cycle and must
not push the respective conveyor section. Conveyor break protection is activated. If the ram stroke sensor
was set as ignored the support is allowed to cycle. With respect to the conveyor push function it orients
itself by the neighbour which is closer to the machine in machine travel direction. As long as this
neighbour performs conveyor push it does the same. Conveyor break protection is deactivated.

In both cases the two direct neighbours are not allowed to cycle.

With depth of cut faulted areas:
This setting is only enabled in plow operation.

With radio control:

This setting does only make sense when the control units are provided with a connected radio
transceiver. In the window 'Parameterisation/Shield set-up' the control units with radio transceiver are set
(see chapter 7.8). Any faults are displayed in the 'Support status' window of the respective control unit
(see chapter 5.2). Depending on the task definition of the radio transceivers additional windows will be
enabled.

With outrigger steering:

If this option is set to 'yes' the parameterised support units can activate their own outrigger steering
cylinder. The automatic ranges are set in the window 'Parameterisation/Mining method' (see chapter 7.4).
The feedback from the control units is displayed in the window '‘Operational displays/Windows over the
face length for/Automatic functions' (see chapter 5.1.4). In the window 'Controlling/Operation
functions/Global automatics' individual, several or all steering cylinders can be controlled. This window
additionally displays the feedback messages from the control units (see chapter 8.1.4).

With optical plow sensor:
This setting is only enabled in plow operation.
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9.2.3 Spraying systems

For all spraying systems the shields with spraying valve must be set in the window
'‘Parameterisation/Shield set-up' (see chapter 7.8). Additionally, the desired valve function must have
been defined in the window 'Configuration/System configuration/SCU outputs' (see chapter 9.2.11). The
feedback messages of the control units are displayed in the window 'Operational displays/Windows over
the face length for/Spraying system' (see chapter 5.1.6). The functions are activated and deactivated in
the window 'Controlling/Operation functions/Spraying system' (see chapter 8.1.3).

Machine-dependent track spraying:

If this option is set to 'yes' spraying will take place in the machine area. This is a function of the
programmed time parameters and spraying areas in the window 'Parameterisation/Spraying/Track
spraying' (see chapter 7.6.2).

Permanent track spraying:

If this option is set to 'yes' the enabled areas will be sprayed after power up. The respective time
parameters are set in the window 'Parameterisation/Spraying/Track spraying' (see chapter 7.6.2).
Additionally, the small window 'Operational displays/Individual displays/Fire extinguishing' will always be
visible in the foreground.

The fire extinguishing function works like the permanent track spraying. Details on the fire extinguishing
function are given in chapter 6.

Time-controlled canopy spraying:

If this option is set to 'yes' the MCU will cyclically activate all canopy spraying valves on the face one after
the other. The respective parameters and spraying areas are set in the window
'‘Parameterisation/Spraying/Canopy spraying' (see chapter 7.6.1).

Canopy spraying during advancing:

If this option is set to 'yes' spraying will take place while the function 'Pull shield' is activated. The
respective parameters and the areas enabled for this function are set in the window
'Parameterisation/Spraying/Canopy spraying' (see chapter 7.6.1).
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9.2.4  Shield properties

Shifting unit with reed rod:

If this option is set to 'yes' all reed rod dependent functions will be enabled. To this end, the respective
sensor input must be configured in the window 'Configuration/System configuration/SCU inputs' (see
chapter 9.2.10). The sensor values are displayed in the window 'Operational displays/Windows over the
face length for/Ram strokes' (see chapter 5.1.2). Any sensor errors are indicated in the window
'‘Operational displays/Windows over the face length for/Faults’ (see chapter 5.1.5).

Shifting unit direct / indirect:

If this option is set to 'direct' the control system interprets the ram sensor value of the direct shifting unit
such that a positive value change is regarded as stroke extension and a negative value change as stroke
reduction. It the option is set to 'indirect' it is the other way round.

Pull shield with soft start / braking:

If this option is set to 'yes' , when operating the 'Pull shield' function the 'Conveyor push' function will be
activated additionally for 1s at the start and just before the end. The countermovement retards the action.
The respective valve functions must be configured (see chapter 9.2.11).

Compensation of play length driven / time driven:

In this setting the length-driven or time-driven compensation of play is enabled. The length and time
parameters are set in the window 'Parameterisation/Autosequence/More parameters' (see chapter 7.3.2).
Operation of the 'Pull shield' function and a stroke change of more than 5cm causes the function
'‘Compensation of play' to be activated. The latter ensures that the conveyor compensates the play after
cycling has been completed. When length driven compensation of play has been selected the conveyor
advances by the parameterised length. When time-driven compensation of play has been selected the
'‘Conveyor push' function will be operated for the parameterised length of time.

Automatic compensation of play:

Setting this option to 'yes' permits automatic compensation of play. It is activated in the window
'‘Parameterisation/Autosequence/More parameters' (see chapter 7.3.2).

After the prestart warning time for the automatic sequence has elapsed the control system memaorizes the
current stroke. Then, the 'Pull shield' function is operated until no stroke change is detected any more. If
the stroke has not changed for 1.5s the 'Pull shield' function will be deactivated, the new current stroke
subtracted from the initially memorized value and memorized as play. Next, the shield cycles. After the
cycling process has been completed the conveyor will be pushed by the memorized play.

The required valve functions must be configured (see chapter 9.2.11).

Flipper:
Setting this option to 'yes' enables 'Flipper' automatic. To use it the operator must configure the automatic

function in the window 'Configuration/System configuration/Automatic functions' (see chapter 9.2.5).
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Flipper with reed contacts:

If this option is set to 'yes' the sensor values measured will be displayed in the window 'Operational
displays/Windows over the face length for/Automatic functions' (see chapter 5.1.4). To this end, an
appropriate sensor input must have been configured (see chapter 9.2.10). Any sensor errors are
indicated in the window 'Operational displays/Windows over the face length for/Faults ' (see chapter
5.1.5). Only for flippers with reed contacts the cylinder length must be set in the window
'‘Parameterisation/Autosequence/More parameters' (see chapter 7.3.2).

Flipper with proximity switch:

If this option is set to 'yes' the window 'Operational displays/Windows over the face length for/Automatic
functions' will show whether the flipper is extended or retracted (see chapter 5.1.4). To this end, an
appropriate sensor input must have been configured (see chapter 9.2.10). Any sensor errors are
indicated in the window 'Operational displays/Windows over the face length for/Faults' (see chapter
5.1.5).

Shields equipped with a double flipper require '‘Double flipper' to be configured to allow the windows in the
visualization to be adapted accordingly (see below).

Double flipper:
This setting enables additional parameterisation options in the window

'‘Parameterisation/Autosequence/Graphical parameterisation' as shields with double flipper require
additional settings (see chapter 7.3.1).

Forepole canopy:

Setting this option to 'yes' enables 'Forepole canopy' automatic. In order to use it the operator must
configure the automatic function in the window 'Configuration/System configuration/Automatic functions'
(see chapter 9.2.5).

Forepole canopy with reed contacts:

If this option is set to 'yes' the sensor values measured will be displayed in the window 'Operational
displays/Windows over the face length for/Forepole canopy' (see chapter 5.1.8). To this end, an
appropriate sensor input must have been configured (see chapter 9.2.10). Any sensor errors will be
indicated in the window 'Operational displays/Windows over the face length for/Faults' (see chapter
5.1.5). Only for forepole canopies with reed contacts the cylinder length and the max. stroke can be set in
the window 'Parameterisation/Autosequence/More parameters' (see chapter 7.3.2).

Stabilizing cylinder:
Setting this option to 'yes' enables additional functions in the window 'Configuration/System
configuration/SCU outputs' and 'SCU keyboard' (see chapters 9.2.11 and 9.2.12). In the window
'‘Parameterisation/Autosequence/More parameters' the function must be activated for the control units
(see chapter 7.3.2).

Side seal:

Setting this option to 'yes' enables additional functions in the window 'Configuration/System
configuration/SCU outputs' and 'SCU keyboard' (see chapters 9.2.11 and 9.2.12). In the window
'Parameterisation/Autosequence/More parameters' the function must be activated for the control units
(see chapter 7.3.2).

Baselift cylinder:
Setting this option to 'yes' enables additional functions in the window 'Configuration/System

configuration/SCU outputs' and 'SCU keyboard' (see chapters 9.2.11 and 9.2.12). In the window
'‘Parameterisation/Autosequence/More parameters' the function must be activated for the control units
(see chapter 7.3.2).

Separate valve control block:

This setting does only make sense when the control units are equipped with an extension PCB. This PCB
is configured in the window 'Configuration/System configuration/System set-up' (see chapter 9.2.1). If this
option is set to 'yes' additional valves will be available to which functions can be allocated (see chapter
9.2.11).

Shields with separate valve control block are parameterised in the window 'Parameterisation/Shield set-
up' (see chapter 7.8).
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Code plugs:
If this option is set to 'yes' parameterisable and configurable functions will be replaced by coding plugs.

This applies to the following functions: block anchorage (centre shield), pressure monitoring (HP, RP),
outrigger steering, double shield (DOG 1, 2 3), advance drive (HE, TE).

To ensure that the control units identify the coding plug one sensor input must be configured as coding
plug typel (see chapter 9.2.10). For the double shield, coding plug type2 must be configured additionally.
This defines if the shields are allowed to push the conveyor actively. The double shield also requires
configuration of an extra shield type (see chapter 9.5).

The coding plugs identified are displayed on an extra bar in the window 'Parameterisation/Shield set-up'.
Each type of plug will be identified by a colour in the sequence of identification. The separate bars for the
functions will remain visible and will separately indicate the coding plug functions. As long as no feedback
has been received from the control units the previous configurations will be shown and cannot be
changed (see chapter 7.8).

If a coding plug value changes within the running time this will be displayed in the window 'Operational
displays/Individual displays/Error messages' (see chapter 5.3.3). It will also be shown as an error in the
status window of the respective control unit (see chapter 5.2).

Visu-Lx-Client_V1-03- Revision 1.03 / 26.01.07 Page 53 of 81
Schram_en.doc.



Support Control System Documentation
Operating manual VisuLx_Client Application

9.2.5 Automatic functions

Automatic positive set:

If this option is set to 'yes' additional settings will have to be made. In the window
'Parameterisation/Mining method' the operator has to define the automatic positive set area (see chapter
7.4). For shields in this area, APS can be activated and deactivated in the window 'Controlling/Operation
functions/Automatic positive set' (see chapter 8.1.7). The parameters must additionally be set in the
window 'Parameterisation/Automatic positive set' (see chapter 7.5). The automatic status is shown in the
window 'Operational displays/Windows over the face length for/Automatic functions' (see chapter 5.1.4).
A valve with the function 'Setting' must have been configured (see chapter 9.2.11).

If a pressure sensor failure is present, even if the sensors have been set as ignored, automatic positive
set will be deactivated. A detailed description is given in chapter 9.2.2.

APS: check both pressure sensors:

If this option is set to 'yes' automatic positive set will activate the setting valve when both pressure values
drop below the parameterised limit values. If set to no, the setting valve will be activated as soon as one
pressure value drops below the limit value. This limit value is parameterised in the window
'Parameterisation/Automatic positive set' (see chapter 7.5). This function requires two pressure sensors
to be configured at the SCU inputs (see chapter 9.2.10).

Conveyor push automatic::

If this option is set to 'yes' the shields downstream of the moving machine push the respective conveyor
section forward. To achieve this, the operator must parameterise the automatic area and the safety
distance in the window 'Parameterisation/Mining method' (see chapter 7.4). The automatic function is
activated and deactivated in the window 'Controlling/Operation functions/Machine-dependent automatic
functions' (see chapter 8.1.58.1.3). The automatic status is shown in the window 'Operational
displays/Windows over the face length for/ Automatic functions' (see chapter 5.1.4). This function requires
that one valve has been allocated the function 'Conveyor push' (see chapter 9.2.11).

A ram stroke or pressure sensor failure can influence this function, even if the sensors have been set as
ignored. A detailed description is given in chapter 9.2.2.

Permanent conveyor push:

If this option is set to 'yes' the shields push their respective conveyor section while the machine is moving.
To achieve this, the operator must parameterise the automatic area and the safety distance in the window
'‘Parameterisation/Mining method' (see chapter 7.4). The automatic function is activated and deactivated
in the window 'Controlling/Operation functions/Machine-dependent automatic functions' (see chapter
8.1.5). The automatic status is shown in the window 'Operational displays/Windows over the face length
for/Automatic functions' (see chapter 5.1.4). This functions requires that one valve has been allocated the
function 'Conveyor push' (see chapter 9.2.11).
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Flipper automatic:

If this option is set to 'yes' the shields upstream of the machine will retract their flipper and extend it again
when cycling behind the machine. The automatic is enabled if 'With flipper' has been configured in the
window 'Configuration/System configuration/Shield properties' (see chapter 9.2.4). Automatic areas must
be parameterised in the window 'Parameterisation/Mining method' (see chapter 7.4). The automatic
function is controlled via the window 'Controlling/Operation functions/Machine-dependent automatic
functions' (see chapter 8.1.5). The feedback from the control units on the automatic status is shown in the
window 'Operational displays/Windows over the face length for/Automatic functions' (see chapter 5.1.4).
Additionally, the respective functions must have been allocated to the valves (see chapter 9.2.11). In the
window 'Parameterisation/Autosequence/Graphical parameterisation' the time parameters for
retracting/extending the flipper are set (see chapter 7.3.1). For flippers with reed contacts the 'Flipper
cylinder length' parameter must be set in the window 'Parameterisation/Autosequence/More parameters'
(see chapter 7.3.2).

Forepole canopy automatic:

If this option is set to 'yes' the forepole canopy behind the machine is extended and retracted again when
the shield cycles. The forepole canopy is configured in the window ‘'Configuration/System
configuration/Shield properties' (see chapter 9.2.4). For this function, automatic areas must be
parameterised in the window 'Parameterisation/Mining method' (see chapter 7.4). The forepole automatic
is controlled via the window 'Controlling/Operation functions/Machine-dependent automatic functions'
(see chapter 8.1.5). The feedback from the control units on the automatic status is shown in the window
'‘Operational displays/Windows over the face length for/Automatic functions' (see chapter 5.1.4).
Additionally, the respective functions must have been allocated to the valves (see chapter 9.2.11).

In the window 'Parameterisation/Autosequence/Graphical parameterisation' the time parameters are set
(see chapter 7.3.1). For forepole canopies with reed contacts the 'Forepole canopy cylinder length'
parameter must be set in the window 'Parameterisation/Autosequence/More parameters' (see chapter
7.3.2).

Automatic cycling:

If this option is set to 'yes the shields behind the machine will cycle automatically, i.e. they perform the
automatic sequence. To this end, the operator must parameterise the automatic area and the safety
distance in the window 'Parameterisation/Mining method' (see chapter 7.4). The automatic function is
activated and deactivated in the window 'Controlling/Operation functions/Machine-dependent automatic
functions' (see chapter 8.1.5). The automatic status is shown in the window 'Operational
displays/Windows over the face length for/Automatic functions (see chapter 5.1.4). The respective
automatic sequence functions must have been allocated to the valves (see chapter 9.2.11). In the window
'‘Parameterisation/Autosequence/Graphical parameterisation' the time parameters for these functions are
set (see chapter 7.3.1).

The options 'Automatic cycling from surface’, 'Cycling principle from surface’, ‘Turbo cycling from surface’,
‘Cycling from surface via mouse click’ are only possible for plow operation.
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9.2.6 Block anchorage

Block anchorage (BLAN):

If this option is set to 'yes' the pressure values of the BLAN will be shown provided sensor inputs have
been configured (see chapter 9.2.10), and the shields have been entered in the window
'Parameterisation/Shield set-up' (see chapter 7.8). This will be done differently depending on the
configuration (see chapter 5.1.3).

BLAN control:

This setting defines whether the block anchorage is controlled purely hydraulically or electrically. The
parameters must be set in the window 'Parameterisation/Block anchorage' (see chapter 7.10). Different
windows are available depending on the configuration.

In the window 'Controlling/Operation functions/Block anchorage' the operator can activate and deactivate
the block anchorage (see chapter 8.1.7). The window 'Operational displays/Windows over the face length
for/Automatic functions' shows the current automatic status (see chapter 5.1.4).

Moving block anchorage:

Different methods are used in different mines. Valve control will only be used if valves are configured for
block anchorage (see chapter 9.2.11).

In the ‘static with hose break detection’ method the active BLAN will keep activating its valves until either
a fault occurs which cancels the function or BLAN is deactivated from the surface.

In the regulated method, the block anchorage goes on once the cylinder pressure drops below a
parameterised value. When the number of parameterised regulation attempts has been reached or the
maximum control time has elapsed the device will switch off automatically. If the visualization is used to
activate and deactivate the function any existing faults are deleted and the regulation attempts counter is
reset.

Direction of gradient:

The direction of the gradient is important for some methods, for others it is not.

'Regulation depending on working direction’: if working direction and direction of gradient are the same
the BLAN will be regulated, otherwise static.

BLAN working direction can be set:

This setting defines whether the working direction can be set by the operator. This is done in the window
'‘Parameterisation/Shield set-up' (see chapter 7.8). Depending on the method used this configuration item
is activated or not.

BLAN working direction for:

This setting defines whether the BLAN working direction shall apply for the whole face or for half the face.
The working direction can be changed in the window 'Parameterisation/Shield set-up' (see chapter 7.8).
Depending on the method used this configuration item is activated or not.
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Aligning:

If this option is set to 'yes' the lower shield will conveyor push in the 'Automatic sequence' function. This
requires the 'Conveyor push' valve function to be configured (see chapter 9.2.11). In the window
‘Controlling/Operation functions/Global automatics' the operator can activate and deactivate the aligning
function (see chapter 8.1.4).

9.2.7 Safety functions

EStop/NBB fault deactivates APS for +/- 16 shields:

Emergency stop and Neighbour bus faults are shown in the window 'Operational displays/Windows over
the face length for/Faults' (see chapter 5.1.5).

If this option is set to 'yes' and APS was deactivated in an area it has to be reactivated manually. This is
done in the window 'Controlling/Operation functions/Automatic positive set' (see chapter 8.1.7).

SCU blocks valve control in adjacent shields:
If this option is set to 'no' valve control will only be blocked in the shield with the support lock-out switch
activated. If it is set to 'yes' this will also be done in both adjacent shields.

EStop/SupplLock: beeper and LED in adjacent shields blink:

If an emergency stop switch is operated the LED of the respective shield will blink red. If a support-lock-
out switch is operated the LED of the respective shield will glow yellow. If this option is set to 'yes' the
LEDs and beepers of the two direct neighbours will also be activated for about 1 second.

Conveyor breakprotect:

If this option is set to 'yes', a shield which is to push its conveyor but which has its shifting ram almost
completely extended will cancel the 'Conveyor push' function in its 5 neighbours each to the left and to
the right. This blocked area is shown in the window 'Operational displays/Windows over the face length
for/Faults' (see chapter 5.1.5). Conveyor break protection is also activated in the event of ram stroke
sensor faults unless the respective sensor has been set as ignored. A detailed description is given in
chapter 9.2.2.

In the window 'Parameterisation/Mining method' the operator must parameterise the conveyor break
protection areas (see chapter 7.4). The feedback from the control units is indicated in the window
'‘Operational displays/Windows over the face length for/Automatic functions (see chapter 5.1.4). For these
areas the operator can then acknowledge, activate and deactivate conveyor break protection in the
window 'Controlling/Operation functions/Conveyor break protect' (see chapter 8.1.2).

Conveyor push deactivates setting valves

Setting this option to 'yes' prevents that the setting valves are activated as long as the '‘Conveyor push’
function is executed. This prevents, e.g. automatic positive set from starting if the conveyor is pushed
manually.

Visu-Lx-Client_V1-03- Revision 1.03 / 26.01.07 Page 57 of 81
Schram_en.doc.



Support Control System Documentation
Operating manual VisuLx_Client Application

9.2.8  Pressure monitoring

This is displayed in the window 'Operational displays/Individual displays/Pressure monitoring' (see
chapter 5.3.2).

With pressure monitoring:

If 'With pressure monitoring' has been configured the operator can allocate high-pressure and return
pressure functions to the control units in the window 'Parameterisation/Shield set-up' (see chapter 7.8). A
pressure sensor input of the control units must be configured as pressure monitoring sensor (see chapter
9.2.10). Additionally, the pressure monitoring parameters must be set in the window
'‘Parameterisation/Pressure monitoring' (see chapter 7.7).

Limit value return pressure adjustable:

If this option is set to 'yes', the operator can change the return pressure limit value in the window
'Parameterisation/Pressure monitoring' (see chapter 7.7). If it is not, the limit value is fixed at 20 bar.

Mark sensors as defect:

If this option is set to 'yes', the operator can set the parameterised pressure monitoring sensors as
ignored in the window 'Operational displays/Individual displays/Pressure monitoring'. These sensors will
then no longer cause a limit value exception (see chapter 5.3.2).
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9.2.9 Machine interface

The machine data are displayed in the window 'Operational displays/Individual displays/Machine paosition
and working direction' (see chapter 5.3.5).

Machine coupling surface only:
The machine data are either entered direct into the visualization at the surface or they are entered
underground in one or both MCU's.

MCU at head/tail sends request telegram:

This setting is only active if the machine connection is made at the MCU underground. It decides whether
the MCU waits passively for the machine telegrams or requests them actively. A change requires a reset
of the machine interface or the respective MCU in the window 'Controlling/Service functions/Reset
functions' (see chapter 8.2.1).

Simulation of the machine:

This setting can only be selected if the machine connection is exclusively made at the surface.

Setting this option to 'yes' entails the possibility of simulating in the visualization how machine data are
fed from the surface. Another connection will then no longer be possible. The control will then be in the
window 'Controlling/Machine simulation' (see chapter 8.4).

Machine interface baudrate:

After this setting has been made, the machine interface underground will be initiated. Changing the
baudrate requires a reset of the machine interface or the respective MCU in the window
'‘Controlling/Service functions/Reset functions' (see chapter 8.2.1).

Maschine position via infrared:

Machine position and direction of travel are not directly entered into the MCU's underground but
generated on the basis of the infrared sensors of the SCU's and their messages to the MCU. To achieve
this, a sensor input in the control units must be configured as infrared receiver (see chapter 9.2.10).
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9.2.10 SCU inputs

Opening the window causes the settings of the first shield type (to the extent available) to be displayed
automatically.

Via the selection list 'Load from shield type' the shield type whose settings you wish to have displayed
can be selected. The shield types must have been defined before (see chapter 9.5, Shield types).
Operating the button shows the settings.

The allocation of sensor identifications to SCU inputs is made by clicking on the down arrow (next to the
desired sensor identification) and selecting the desired sensor identification from the list opening up.

Except for sensor identification 'Set pressure sensor' all sensor identifications are available only once for
each SCU.

If an extension PCB has been configured (see chapter 9.2.1) further inputs will be available and new
displays will open in the window.

The settings for the shield types marked in the field 'Set for shield types’ will be taken over by

. Multiple markings are possible. The settings will not be sent underground immediately after the
values have been accepted but only after the function 'Send configuration to MCU' has been operated in
the window 'Controlling/Service functions/Start-up functions' (see chapter 8.2.4) or after a reset of the
MCU's (see chapter 8.2.1). The operator is thus given the opportunity of making all settings with respect
to inputs, outputs, and keyboard first and sending this information underground at one go. When

operating the button the operator will be informed accordingly.

Selection list for
possible sensor
/ identifications

Settings are
accepted for —»

the shield Settings for shield
types marked tvpe 1 are shown
Display

defined shield
types selection
list

Any sensor faults are shown in the window 'Operational displays/Windows over the face length for/Faults'
(see chapter 5.1.5). Sensor faults are identified during operation.
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9.2.11 SCU outputs

Opening the window causes the settings of the first shield type (to the extent available) to be displayed
automatically.

Via the selection list 'Load from shield type' the shield type whose settings you wish to have displayed
can be selected. The shield types must have been defined before (see chapter 9.5, Shield types).

Operating the button shows the settings.

The allocation of functions to the SCU outputs is made by selecting a sensor identification by means of
the mouse, moving the mouse pointer to the desired output while holding down the left-hand mouse
button and then releasing the mouse button. When the valve output selected is already used press the
key to release the valve output and the allocated function is available again. To achieve this, you can
also drag the 'Not connected' field on a valve output.

All functions are available once for each SCU.

If an extension PCB and the separate valve control block have been configured (see chapters 9.2.1 and
9.2.4) further valve outputs will be available and new displays will open up in the window.

The settings for the shield types marked in the field ‘Set for shield types’ will be taken over by
. Multiple markings are possible. The settings will not be sent underground immediately after the
values have been accepted but only after the function 'Send configuration to MCU' has been operated in
the window 'Controlling/Service functions/Start-up functions' (see chapter 8.2.4) or after a reset of the
MCU's (see chapter 8.2.1). The operator is thus given the opportunity of making all settings with respect
to inputs, outputs, and keyboard first and sending this information underground at one go. When

operating the button the operator will be informed accordingly.

Valve outputs of separate
valve control block

Valve outputs of

\ extension PCB

/ Valve outputs

——__ | Accept settings

'\ Load a

shield type

Valve functions

Any valve faults are shown in the window 'Operational displays/Windows over the face length for/Faults'
(see chapter 5.1.5). These are identified while the control units are booting.
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9.2.12 SCU keyboard

Opening the window causes the settings of the first shield type (to the extent available) to be displayed
automatically.

Via the selection list 'Load from shield type' the shield type whose settings you wish to have displayed
can be selected. The shield types must have been defined before (see chapter 9.5, Shield types).

Operating the button shows the settings.

Selecting the type of keyboard determines the available keys and the keyboard pattern. The numbers in
the keyboard pattern correspond to the key configuration.

The allocation of valve and automatic functions to the keys of the keyboard is made by selecting a valve
function by means of the mouse, holding down the left-hand mouse button while moving the mouse
pointer to the desired key and then releasing the mouse button. When the key selected is already used
press the key to release the keyboard key and the allocated valve function is available again. To
achieve this, you can also drag the 'Not connected' field on the desired keyboard field

All functions are available just 1x for each SCU.

The settings for the shield types marked in the field 'Applies to shield types' will be taken over by
. Multiple markings are possible. The settings will not be sent underground immediately after the
values have been accepted but only after the function 'Send configuration to MCU' has been operated in
the window 'Controlling/Service functions/Start-up functions' (see chapter 8.2.4) or after a reset of the
MCU's (see chapter 8.2.1). The operator is thus given the opportunity of making all settings with respect
to inputs, outputs, and keyboard first and sending this information underground at one go. When

operating the button the operator will be informed accordingly.

Keyboard pattern

/

Keyboard
< selection

—__ | Accept

settings

\ Load a

shield type

Valve functions Key configuration
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9.2.13 Visu functions

Recording several different functions:
If this parameter is set to 'yes' the respective function will be recorded in the operating protocol when
executed (see chapter 10.2).

Close window when accepting values:
If this parameter is set to 'yes', all windows which have an button will close when this
button is operated. If the parameter is set to "no", they will not close.
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9.3 Face parameters

Face layout:
This option only refers to the face layout in the VisuLx_Client. Depending on the setting, the faces will be

aligned in the display windows with face representation.
The real location of the MCU HE in relation to the Neighbour bus is configured in the window
‘Configuration/System configuration/System set-up' (see chapter 9.2.1).

Radio receiver:

If the control units are equipped with an extension PCB the latter can be used for connecting a radio
receiver. The receiver permits to operate the control units via radio using radio remotes. A maximum of
two code numbers per mine are allocated to the radio remotes.

Start of face and face end:
The face can start anywhere, however the numbers allocated (face end — start of face) must coincide with
the number of control units installed. This is important as otherwise the addressing run would fail.

Area extracted:

The area extracted can be displayed in square meters or tonnes. For converting, the factor 'tons per sq.
m' must be entered. It depends on the face height. If the check box 'Show tons' is activated the window
'‘Operational displays/Individual displays/Area extracted’ will indicate the area extracted in tons, if it is not
in square meters (see chapter 5.3.4).

Chain conveyor load:

The conveyor load depends on the speed of the automatic face conveyor (AFC) and the depth of cut
taken. In order to be able to indicate percentage values the 100% percent mark must be defined. The
display will be shown in the window 'Operational displays/Windows over the face length for/Chain
conveyor load' (see chapter 5.1.9).

Face name and mine:
These are displayed in the title of the VisuLx_Client window and are written in the header on printouts.
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9.4 Relative and absolute face representation

Setting the previous rate of advance

Setting the face line

Individual rate of advance correction

Setting the target line

Setting the correction factor for the rate of advance

O O O0OO0Oo

Terms in the window 'Configuration/Face parameters' (absolute or relative view):

Yellow line Reference line for the Straight line between the dimension at the head drive
relative advance rate or and the dimension at the tail drive
target line values
Green line 'Previous rate of advance' Course of the current rate of advance saved in the
memory of the MCU or in the SCU's
Black line ‘New rate of advance' Course of the changed rate of advance; this course,
when accepted, will be sent to the control system
underground
Violet line Target value Course of the target line; the control approaches this

line. The line can be completely put to the fore in the
rate of advance operating display.

The menu item Face representation includes the 'Relative View' and the 'Absolute View'.

Setting the face line is about setting the rate of advance in the visualization which is actually measured in
the longwall. To this end, the button labelled |Face Iine| is operated first. When setting the target line the
advance rate target is defined. Here, the button labelled [Target Iine| is operated.

Add curve points: New curve points are added by activating the check box 'Add points' in the
upper left-hand corner of the window. Then, you can generate new curve
points by clicking on any desired location in the window.

Move curve points: Curve points are moved by activating the check box 'Move points' in the upper
left-hand corner of the window. Next, a click on any desired curve point (blue
colour) and dragging it while holding down the left-hand mouse button allows
the respective point to be moved vertically in the window.

Delete curve points: Curve points are deleted by activating the check box 'Delete points' in the
upper left-hand corner of the window. Next, the point to be deleted is selected
(red colour). Now, the respective curve point can be deleted either by

operating the key or the Delete points| button.

Set reference line: The reference line is set by entering the reference values at HE (head drive)
and at TE (tail drive) by means of the editing fields.

relative view
this point has been changed (face line )

/Q
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relative view this point has been changed (target line )

absolute view

Individual correction of advance rate:

Individual advance rate values can be corrected by
activating the check box 'Individual correction' in the
/upper left-hand corner of the window. A click on any
support position opens a window into which the new
rate of advance value can be entered. After
acceptance of this value the face line will be adjusted.

A correction factor helps to correct the face line of the advance rate.

Setting the correction factor for the advance rate:

The correction factor can be set in the visualization in
4 the window 'Configuration/Face parameters/'Relative'
or 'Absolute view'.

Setting range for correction factor: 0.80 to 1.20.
Default setting: 1.00.

/ ARtoSCU
/ ARreference
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Calculating the correction factor:

The correction factor has to be calculated when setting the face line after a face measurement and set
accordingly.

Example:
200m were extracted between two face measurements. The advance rate in the control unit,

however, reads 210m since the last face measurement.
Calculated correction factor: 200/210 =0.95

In the window 'face line' the current face line and the calculated correction factor are set and when
accepted transmitted to the control unit.

After this adjustment, the difference between the face line last transmitted to the control unit and the
current advance rate (AR) of the control unit is multiplied with the correction factor and taken over as
"ARM" (advance rate measurement) into the visualization computer.

For the next face measurement, the correction factor previously set must be taken into consideration
when calculating the new correction factor.

Example:
300m were extracted between the face measurements. The control unit, however, shows a rate of

advance of 290m. The previous correction factor set is 0.95:
New correction factor calculated: (300 * 0.95) / 290 = 0.98

General rule:
Correction factor = ((ARMga between two face measurements) * previous correct. factor) /
(ARMontror between two face measurements)

Note: This formula does only apply if the correction factor was not changed between the face measurements.

Software handling of the correction factor:

The effect the correction factor has on the absolute face advance is handled in the software according to
the formula below:

ARabsolute = (ARfromSCU — ARtoSCU)*correction factor + ARtoSCU + ARreference

The difference between the actual face advance sent by the SCU (ARfromSCU) and the actual face
advance last set (ARtoSCU) is multiplied by the correction factor.

Sketch:

ARfromSCU:

Current face advance rate
from control unit (relative
value)

ARtoSCU:

Last face advance value
set and transmitted to
control unit (relative value)

ARreference:
Reference value
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9.5 Shield types

A/ New shield type

Selected SCU

¥

Different shield types (here e.g. face shields of type RAGIII and double shield units) can be installed on
the longwall face which require different keyboard configurations and/or different input and output
configurations at the control unit.

Changing the shield type:

In the longwall bar left-click on the desired control unit which will be marked by a vertical line. After
clicking with the mouse further SCU's can be selected by the arrow keys. Operate the to move
through the available shield types; the control unit will be given the pertinent colour.

If a new shield type has been configured for a control unit the operator will have to transmit the
configuration. This is done in the window 'Controlling/Service functions/Start-up functions' (see chapter
8.2.4).

Generate shield type:

A click on the button adds a new shield type with a new colour to the list. The name of the new
shield type has to be entered in the input field. Only generate the number of shield types actually required
as control or loading actions between different shield types are restricted.

If a new shield type has been configured for a control unit the operator will have to transmit the
configuration. This is done in the window 'Controlling/Service functions/Start-up functions' (see chapter
8.2.4).

Type name:
The name of a shield type can be changed any time. Any desired name can be selected. A click on the

button allows to change the type name in an editing field by typing it in.

Delete shield type:

Shield types can be deleted any time. A click on the button causes the shield type to be
removed from the longwall face. If the shield type was allocated to control units the operator will be
prompted to send the configuration again. This is done in the window 'Controlling/Service functions/Start-
up functions' (see chapter 8.2.4).
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10 Recording

10.1 Overview

10.2 Operating protocol

Date of Date and time of
messages visible messages

below \4 / /

These filters
4/ are activated

Set date

Set time

4___

Messages \

sprted by Set colour of

time messages
Select
SCU's

Incoming or

outgoing

messages

_ : / Select unit Message field
Display field Scrolling of
messages

This window displays Visu, MCU and SCU messages. Some functions can be configured in the window
‘Configuration/System configuration/Visu functions' such that they will not be included in the protocol or
the other way round (see chapter 9.2.13).

10.2.1 Time frame

First, a time frame should be selected. To this end, date and time are set either via the arrows or the
keyboard. A click on the button opens a window with calendar which permits to set day, month, and
year. Clicking on @ accepts and displays the values. A click on the button opens a window with a
digital clock which can be set to the desired time. Here, too, the time can be set by means of the arrows
or the keyboard. The beginning of the period is limited by the first message stored. Date and time of the
end are determined by clicking on and this cannot be changed by means of the arrow keys or the
keyboard. The period selected is shown above the message display field and the messages are
displayed in descending order from the oldest to the most recent. Messages of the same day are listed
below the respective date line.

10.2.2 Message filter

To allow certain messages to be displayed different filters must be defined (min. 1 filter). Any message
passed through one filter will not be checked again by another filter. In order to prevent duplication of
handling, the filters are arranged in hierarchical order, i. e. filter 1 examines the messages first, and the
last filter, number 7, handles the remaining messages that 'fell’ through all the other filters.
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Please observe that messages are only handled by activated filters , i. e. if no filter is activated no
messages will be sorted out and displayed. Whether a filter is activated or not is indicated by the box in
front of the respective filter name. A green box with a check mark means the filter is activated, a red box
with an x means it is not. To activate or deactivate a filter click on [Filter deactivated | or [Filter activated].

For every filter the unit whose messages you wish to observe has to be selected. It is possible to select
either the Visu, one or both MCU's or the SCU's. If the SCU's are selected the SCU range can be set
additionally. Care should be taken to ensure that the up to-value cannot fall below the from-value and the
from-value cannot exceed the up to-value. This range can be adjusted by means of the arrows, the slider
control, or the keyboard.

10.2.3 Message colour

In order to locate messages of a filter in the display field more easily, a colour can be defined for the
messages. This is done by clicking on the colour field next to 'Message colour’.

10.2.4 Message selection

To include an individual message into the filter click on the respective box in the lower message field then
only this message will be filtered out. A click on a group of messages will cause all associated messages
to be marked and filtered out.

10.2.5 Message display

Messages selected in the R.H. display field, by combining all filters activated, are shown in the L.H.
display field. A new message appearing which is picked up by one of the filters will be displayed
immediately. The settings of the activated filters will only become effective after a click on [Filter
messages|, i. e. changes are visible when ordered and not live. If no changes have been made the [Filter
messages| box will be greyed.
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10.3 Record parameters

Select

/ parameter

Print
Select
range to Save
be printed as file

10.3.1 Printing

Only the parameters selected of the selected face area will be printed. To print, operate the button
and confirm with 'Yes'. The printer connected to the PC of the VisuLx_Client and installed as standard
printer is used without printer dialog.

10.3.2 Saving

Operating the button allows to save the selected parameters of the selected face area in a text file.
A click on this button and confirmation of the prompt opens a dialog for saving to a file. Enter any file
name you wish, preferably with the suffix 'txt' as it is a pure text file.
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11 Statistics

11.1 Overview

11.2 Advance rate

The rate of advance can be displayed and printed both for the individual shifts and for the whole day. The
respective selection is made via the selector buttons in the upper left-hand corner. Each shift is marked
with its own colour. The colour of the respective line is the same. If the course of two successive shifts is
the same the last shift overlaps the previous one. The number of shifts operated and the respective start
of shift can be parameterised (see chapter 7.9).

The resolution is adjusted via the zoom factor. If a line is outside the area it will be displayed at the top or
bottom. Enlarging or reducing the zoom factor brings it into its correct position.

The window opens to always show the protocol of the current day. By setting different dates you can
scroll to different days (see chapter 4.9, Operating the calendar function).

Advance rate Zoom factor
by shifts or day \ \
\ / >
Date
<4
Print advance rate
and statistics \
\4 \ Statistics

Under each shift and under each date statistical mean values describing the shift progress are shown.

t : Machine running time in minutes

a : Area extracted in sgm

alt : Productivity factor (corresponds to the area extracted versus
machine running time relationship)

HA : Rate of advance at the head drive in m

HI : Rate of advance at the tail drive in m

To print the desired information operate the button. The printer dialog opens. You can now either
operate the printer direct or save the result to a file. The progress with lines and scale as well as the
statistics with date and face name are printed.
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11.3 Load old face line

The face line includes the rate of advance and the target line of each SCU as well as the reference values
of the face line. If you wish to load an old face line you will be prompted first as to whether you want to
save the current face line. You should know that any face lines not saved cannot be restored! Afterwards,
the 'Open file' dialog opens. The face line files have the ending *.Streb' and will be saved from the
visualization in the directory ‘/usr/local/VisuLx/Strebverlauf'. The face line opened this way replaces the
previous one. If the previous one was not saved the data will be lost.

11.4 Save current face line

In addition to the automatic saving function the operator has the possibility of intentionally saving the face
line. When the menu item is selected the prompt appears if the current face line is to be saved. The
operator can now decide whether to do it or leave it.

The visualization saves the face line automatically every hour. The face line data have the ending *.Streb’
and will be saved by the visualization in the directory ‘/usr/local/VisuLx/Strebverlauf'. Automatic saving is
independent of the manual saving.
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12 Safety

12.1 Overview

12.2 Login and logout
When the application is running the VisuLx_Client can log in successively with different VisuLx_Servers.

To achieve this, you first log out from the current Server via the menu item 'Log off’. This menu item will
be greyed and the menu item 'Log in' activated. Next, you log in with a new Server via the menu item 'Log
in'. A description of the logging in process and the selection of a VisuLx_Server is given in chapters 1 and
3.

12.3 Shutdown Server

Should it contrary to all expectations no longer be possible to operate a VisuLx_Server from the same
computer the Server can be terminated with this menu item. In that case the VisuLx_Client tries to log in
until a new VisuLx_Server has been started.

Details on the VisuLx_Server are given in the operating manual of the VisuLx_Server application.
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13 Full cut description

This mining method is set in the window 'Controlling/Operation functions/Global automatics' (see chapter
8.1.4). It is only available for shearer operation (see chapter 9.2.1).

The working direction is set in the window 'Operational displays/Individual displays/Machine interface and
working direction' (see chapter 5.3.5). The automatic functions 'Conveyor push' and 'Cycling’ are
configured in the window 'Configuration/System configuration/Automatic functions' (see chapter 9.2.5),
parameterised in the window 'Parameterisation/Shield set-up' (see chapter 7.8) and controlled in the
window 'Controlling/Operation functions/Machine-dependent automatic functions' (see chapter 8.1.5).

The machine travels to the start of the face. Working direction and machine travel direction are the same.
The automatic functions behind the machine cycle the shields and push the conveyor. When the start of
the face is reached the operator has to change the working direction.

change working direction

'

MCU HE
31 NON

For sumping-in the machine now travels to turning point HE with the shields in the snake area
automatically pushing the conveyor stepwise.

turning point

l

MCU HE
31 NON

At turning point HE the working direction is not changed. The machine now returns to the start of the face.
The automatic functions are not active in this phase as working direction and travel direction are different.

MCU HE
31 NON

After reaching the start of the face, the machine now travels towards the face end. The shields cycle
automatically and push the respective conveyor sections automatically (working direction and travel
direction are the same).

MCU HE
31 NN

Once the face end has been reached the working direction is changed. The machine now travels to
turning point TE.

turning point change working direction

! |

MCU HE
31 NON
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At turning point TE the working direction is not changed. The machine now travels back to the face end.

MCU HE
31 NON

The machine travels to the start of the face. The shields cycle automatically and automatically push the
respective conveyor section.

L
T S
o) (s
O —
= m
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14 Half cut description

This mining method is set in the window 'Controlling/Operation functions/Global automatics' (see chapter
8.1.4). It is only available in shearer operation (see chapter 9.2.1).

The working direction is set in the window 'Operational displays/Individual displays/Machine interface and
working direction' (see chapter 5.3.5). The automatic functions 'Conveyor push' and 'Cycling’ are
configured in the window 'Configuration/System configuration/Automatic functions' (see chapter 9.2.5),
parameterised in the window 'Parameterisation/Shield set-up' (see chapter 7.8) and controlled in the
window 'Controlling/Operation functions/Machine-dependent automatic functions' (see chapter 8.1.5).

The machine stands at the MCU Tail, the conveyor is pushed. Working direction and machine travel
direction are the same (pass to head).

Snake area Gate end area

\ v

MCU HE
31 NOIN

The machine now travels towards the start of the face. The shields cycle automatically and automatically
push over the conveyor in the face centre by the depth of cut for the pass to tail and in the gate-end area
by the full depth of cut.

Gate-end area Depth of cut

l Pass to head Change working direction
w l v o=
T 0
o) c
Q —
= m

The working direction must be changed when the start of the face has been reached. The machine now
travels towards the face end. The shields automatically push over the conveyor in the face centre by the
depth of cut for the pass to head and in the gate-end area by the full depth of cut. In half-cut operation,
shields cycle automatically only during the pass to head.

Depth of cut
Change working direction Pass to tall

* l

MCU HE
31 NON

The working direction must be changed when the end of the face has been reached. The machine now
travels towards the start of the face. The shields cycle automatically and automatically push over the
conveyor in the face centre by the depth of cut for the pass to tail and in the gate-end area by the full
depth of cut.

Depth of cut
Pass to head Change working direction

| v
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The working direction must be changed when the start of the face has been reached. The machine now
travels towards the face end. The shields automatically push over the conveyor in the face centre by the
depth of cut for the pass to head and in the gate-end area by the full depth of cut. In half-cut operation,
shields cycle automatically only during the pass to head.

Depth of cut
Change working direction Pass to tail

i l
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