LVA - Longwall Visual Analysis

Information Sheet

Using the LVA Gauges

for LVA versions 7.39 and later
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1. Introduction

This LVA info sheet describes the function, use and configuration of the LVA gauges and
face snapshot, which are normally displayed across the top of LVA.

2. The gauge bar area

Fle View Graph Play Help St

The gauge bar area at the top of the LVA screen is always visible in LVA. It shows a

“Live/Historical” section at left, a gauges section, and a “face snapshot” section on the right,
like this...

~||159 Shields, 01 Aug 2023 - 31 Dec 2024

from... 2025/04/08. 04:01

© Lve O Historical to... [202

601 5| 12hous -~ ow ‘
Set prgssur
28 shields Set < 350 bar 3

45% || 131-150 88% o | 57-14

Rapid & drauhc Fice ‘ Weight Weight
th Vari MDIHQ

shields 10 W 75 bar S.0. acre Weight 438 bar akat 18:40

our peak at 00:00

Live/Historical selection Gauges section Face snapshot

The Live/Historical section — Normally you'll have “Live” selected to show the current status
of the longwall. You can select the duration of data to display on most of the main tab
sections below the gauges bar (Trending, Face Scan, 3D Images etc). Select Historical mode if
you want to review past data from the current or a previous panel.

The Gauges — show the status of various parameters that help monitor conditions on the
longwall. Generally when a gauge is in the green to orange areas conditions are fine, and in
the red means you might want to see if something needs extra attention. You can configure
which of the gauges to show or hide, adjust sizes, and whether they display as a gauge, box,
hybrid or hybrid with pop-up (described in more detail below). Each gauge can be configured
for the conditions that will cause it to go red.

The Face snapshot — shows leg pressures and/or DA Ram values across the face, along with
shearer position, how many shears have been detected over the selected time duration, and
the location on the face of some of the gauges when they go red.

3. What each gauge means

Sex p&ssul‘

88% 7% | 57-74 93% |1 3 shears‘m 1 ‘??y b Fa
Rapid ‘l dlauhc ce We|ght Weight Cavity MR I
Ylel th V'm |I|t “Dwibpmg Rj ! i

H'; within 10 mi Weig! ar r peak at 18; B hour peak at 00:00

There are seven gauges and the face snapshot currently available to display in LVA, though
you can choose to hide some of them...

a. Face snapshot: (on the right) Shows leg pressures and/or DA Ram values across the
face, shearer position and direction, how many shears have been detected over the
time duration selected in the Live/Historical section, and the location on the face of
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some of the gauges when they go red (weight on face, weight developing, and cavity
risk).

b. Low Set Pressure: This gauge goes red when there are many shields below set
pressure, which may indicate inability to set some shields to the roof (e.g. cavities)
or hydraulic issues.

c. Rapid Set to Yield: Goes red when many shields have reached yield pressure quickly,
which may indicate significant weighting conditions.

d. Hydraulic Health: Goes red when many shields have been identified as having poor
hydraulic health. There is a separate LVA Info Sheet which describes in detail how
the Hydraulic Health is determined; in summary each shield’s hydraulic health is
calculated from a combination of low set pressure, leaking, number of hi-sets, not
yielding when it should be, low pressure compared to its neighbours, poor pressure
sensor calibration, and slow LAS (lower-advance-set) times.

e. Face Variability: This is the standard deviation of leg pressures across the face. If all
pressures are the same, the face variability would be zero. The gauge goes red when
the standard deviation is high, indicating significant variation of leg pressures across
the face. This can be the result of cavities or inability to set some shields adequately
to the roof.

f.  Weight on Face: This is the location and value of highest local average weight on the
face. It goes red when the local average weight is high, indicating significant
weighting on the face. The gauge name is coloured purple, and when in the red LVA
will draw a purple line on the face snapshot to indicate the location, as shown in the
image above.

g. Weight Developing: Goes red when weight on the face is increasing rapidly in a
section of the face. When red it also shows the location in the text on the gauge,
and on the face snapshot. The gauge name is coloured red, and when in the red LVA
will draw a red line on the face snapshot to indicate the location. Note the weight
may not be high yet, but is increasing rapidly.

h. Cavity Risk: Goes red when conditions indicate a higher than normal risk of cavities
developing within the next few hours. The gauge name is coloured blue, and when
in the red LVA will draw a blue line on the face snapshot to indicate the location, as
shown in the image above.

4. Gauge display options (Local settings)

Note that all the display configuration settings in this section are “Local user settings”,
meaning each LVA user can have their own separate settings.

a. Select which gauges to display

Each LVA user can select which of the gauges to display or hide, and what style the gauge
should be (gauge/box/hybrid/pop-up — see later). Go to “Configuration|General
settings[Local user settings|Gauges to show”, and set the checkboxes on or off.
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You can also select whether to show or hide the face snapshot. See screenshot below...

31 Dec 2024

| File View Graph Play Help | PanelD14, LWS2A | 59 Shleld' 01 Aug 2023 -
from... 2024/01/01, 0038 £
O Live © Historical - |2024/01/03,0038 2| Zdays ‘ Rapid Hydraullc‘ ace Wi
Y|°I th ar mPy an
3 valght 441

Trending Face Scan

3D Images Scan Maps Load Cycle Maps Time of Day Maps Console Overdays Alets  Reports & Lﬂlh‘tlei CUI'IFQUI'ENOH

|
| Graph Colours  Panels Chainage Weblink HTTP/File Image Server Logfiles Licencing  LVA User Modes

=) Local user settings

- Global settings (&l users ﬁn saved to network)...
oo Text font size [81

Shearer path width [1]

[ Plain white background for all graphs
E]Save latest WDI CRI values (Live mode)
[ Show graph drawing speed stats

I Tempaorarily enable short Durations of data (< 1 hour)
=+ Gauges to show in top Menu Bar...
{8 Face snapshot [Bath]

. JB Low set pressures as [Gauge]

{EB Rapid Set to yield as [Gauge]

{8 Hydraulic heatth as [Gauge]

. [B Face variabilty as [Gauge]

- {B) Weight on face as [Gaugs]

{8 Weight developing as [Gauge]

B} Cavity risk as [Gauge]

- (3auge pop-ups auto close after {3] hours
- .. and don' reappear for at least [4] hours

Display style — Gauge, Box, Hybrid, Pop-up

In the configuration section shown above, right-click or double-click “Face snapshot”
select between displaying Leg pressures, DA Ram, or Both. Also right-click any gauge to bring
up a menu and choose the display style of the gauge, from these options...

- Gauges to show in top Menu Bar...

Bl Cavity risk as [Ga
- (Fauge pop-Ups auto cIBEE atter 4] Hours

|8 Face snapshot [Both]
..l Low set pressures as [Gauge]

[

* Rapid Set tn yield =

|8l Hydraulic health 2 Gauge
B Face vaniability as Box
(B Weight on face a ;
- Weight developin' Hybrid

Hybrid with pop-up

...and dont reappear for &t least [4] hours

Gauge — normal gauge with five colour zones and needle.

Box — shows a basic box coloured green/yellow/orange/red according to its value,

like this showing normal gauge vs box...

ow
Set |kssur‘

28 shields Set < 350 bar

Gauge style ...

Box style ...

28 shlds

Low
Set pressure
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e Hybrid — displays as a normal gauge when not in red, or as a Box style when red,
which makes it highly visible for selected gauges, e.g. like Cavity Risk.

e Hybrid with pop-up — behaves as Hybrid, with the addition of a message window
that pops up when the gauge transitions into the red zone for the first time in
several hours. You must click a button to close the message window, or the message
will auto-close after a set time. Set the auto-close wait times in the configuration
section shown above.

88% 23% 18 shears in 1 day )
Dev p in g IIIIII!i|I'I|I|III
3 bar 8 hour peak at 18:40 ! ‘-.: { 105"‘

WA VA Gauge - Cavity Risk -
17:37 - LVA 'Cavity Risk' gauge went RED

bay
500

333

167

c. Adjust sizing

Select the sizing options under the “View” menu item, as shown below.
Or press the F7 key to make the gauges smaller, and Shift+F7 to make them bigger.

File | Wiew | Graph Play Help |[omsissmaiesss

Show/Hide Layout selection (above graphs)  F3

O v Show/Hide Layout details (Left panel) F4
Show/Hide main menu areas (top & bottormn)  F3

Show/Hide All Layout settings for all tabs F3

Trendir Gauges - smaller F7
Gener| Gauges - bigger Shift+F7

d. Mouse options

e Hover the mouse over any gauge, or the Face snapshot, to display some additional
details as a Tooltip, e.g. showing individual shield numbers like this...

1% 0%

‘ Rapld draullc Fic
Set ssur Y|e| Vari

28 shlnlrlc St < 35N har 3 chielde within 10 min 75 har SN ac
—— Low Set pressure = 44% r

°f Day ! Style = Gauge

28 shields below set pressure (350 bar)

3, 14,19, 25, 29, 32, 41, 43, 53, 59, 78, 90-92, 96-98, 105-107, 109-110, 113, 124, 135, 137, 139, 147

ile Imag
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Right-click on any gauge to copy the image of all gauges to the Windows clipboard,
or to copy the displayed Tooltip text for an individual gauge, or to change the gauge
style between gauge/box/hybrid/hybrid with pop-up...

131150 88% 7% 57-74
Weight 4 Weight Cavity
o) Copy image ping Rw
Weight Cogy Toohip tet k at 18:40 8 hour peak at 0/
| Gauge style.. > | Gauge
Box
| Hybrid (Boxif >80%) |
Hybrid + Pop-up

Similarly with the face snapshot ... Right-click to copy the image to the Windows
clipboard, or to copy the displayed Tooltip text, or to change the display style
between Leg pressures, DA Ram, or Both...

18 shears in 1d

Copy image

Copy Tooltip text
| Style.. r | Leg pressures
DA Ram

[ em |
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5. Configuring the gauge responses (Global settings)

All the Gauge configuration settings shown in this section are “Global user settings”,
meaning all LVA users will have the same settings once changes are saved to the network.
Note that LVA must be in Server or Technical User mode to access these settings —in LVA go
to “Configuration |[User Modes” to change user modes.

Trending Face Scan 3D Images Scan Maps Load Cycle Maps  Time of Day Maps Console Overays Alerts  Repors & thil'rtiei COl'lfiQUI'GﬁUI'II

Graph Colours Panels Chainage Weblink HTTF/File Image Server Logfies Licencing LVA User Modes

|
(- Global settings (all users when saved to network). . €5 I
- Shield width, m =[1.75]

. Web cut depth, m = [0.9] Save Global settings to netwark

--[JReverse shiglds (MG on right)

[ |Reverse Face Scan shiglds relative to 30/Scan/LCM Global settings are retrigved from the LVA network folder on startup.

----I:|H h | efect on f il If you hiave changed any Global settings and you want them to be
LReuense s earer_ro SO0 prlfics used on this machine and for all users, click the button above.

|| 3 Earliest at top {Scan maps & LCM)

{8 Show gas cons options
[T Show shield height options

| Show shearer pitch and roll options
--|_|Show Target line options
-|__|Show Top Coal Caving options (TCC)
|| Show Leg3 options
-|__| Show when ‘Leg pressures not changing’
[+ Pressure constarts...
[ Show texts
..[_| Stepped gauge response
.[_]Mon linear {reduced) gauge response below 80%

Low set pressures...
apid Set to Yield...

Weight Developing...

|- Cavity Risk...

[+ Hydraulic health TARP settings...
[~ Local user settings...

e Show texts — toggle the extra texts around the gauge on/off

e Stepped gauge response —when checked ON, the gauge needle will move to the
centre of its indicated colour band.

e Non-linear response below 80% - when gauge levels are below 80% the needle has

an x? response. This moves the needle further away from the red for lower values.
The red range is not affected.

e After changing any Global settings, click “Save Global settings to network” so that all

LVA users will load them next time they start LVA. Also see “After changing Global
settings” below.
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a. Low set pressures

There is only one parameter to set for the Low Set Pressure gauge. Double-click the line
starting “Red zone starts...”, or right-click and selected Edit, then enter the number of shields
below set pressure to cause the gauge to go red.

B8 Gage setings

[ Show tests
[] 5tepped gauge response
i| |Man linear reduced) gauge response below 307
= Low set pressures...
.. Red zone starts at [38] shields below SetP
T Rapid Set 1o Tield
[+l Hdraulic Health...

b. Rapid Set to Yield

Using the settings below, the Rapid Set to Yield gauge will go red when at least 8 shields
across the face have had a yield event within 10 minutes after being set to the roof. Adjust
the settings as necessary for your longwall conditions, and see “After changing Global
settings” below.

_I._f_l;l_cuw get pressures...
[=- Rapid Set to Yield...
: Red zone starts at [8] shiglds ...
: yvielding within [10] minutes
(- Hydraulic Health...
III Face Varakilty...

- Max Weinkt nn Fare

¢. Hydraulic Health

A Hydraulic Health value between 0 and 14 is calculated for each shield across the face. A
low value is good and a high value means hydraulic issues may be present. The example
below means the gauge will go red if 4 or more shields across the face have a hydraulic
health TARP value of 10 or more. Adjust as necessary for your longwall conditions.

I+ LOW SET pressures. ..
r- Rapid Set to Yield...
- Hydraulic Health...
Red zone starts at [4] shields ...
L with Hydraulic Health TARP = [10]
- Face '-.-fanal:uﬂ?ﬁ'...
- Max Weight on Face...

- Weinkt Newvealaninn

El..

=1...[+1

H

The Hydraulic Health TARP settings are also configured under these Global settings. Refer to
the separate LVA info sheet “LVA Infosheet - Hydraulic Health.pdf’ for a full description of
the hydraulic health feature. This is what the configuration looks like...
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Il_l| ST WIIETT LEy Pressunss noe wrdngiry
[ Pressure constants...

.-- Gauge settings

[=- Hydraulic healtth TARP settings...

- Scorng: 0 =Good. Add 1 or 2 for each poor response...

- 1. Low 5et pressure: add 11 < [400] bar, or 2 i < [350]

- 2. Leaking: add 11 = [1] bar/min, or 2 if = [3]

- 3. Higets: add 1 » [2] hi-sets, or 21 = [4]

-4 Mot yielding at: add 1 = [490] bar, or 2 f > [520]

- 5. Low pressure: Max Prin cycle < [430] bar and also < neighbour TWAP by: add 1 = [20] bar, or ar 2 if = [40]
- 6. MG vs TG pressure: add 1 = [10] bar dfference, or 2if = [20]

- LAS: add 11 = [12] sec, or 2if » [20]

[=)- Local user settings. ..

d. Face Variability

The face variability is the standard deviation of leg pressures across the face. The example
below means the gauge will go red if the standard deviation exceeds 100 bar. Adjust as
necessary for your longwall conditions.

|+ Hapid Het to Tield. ..
&=- Hydraulic Health. ..
oty
[=- Face Varability...
. i Red zone at [100] bar Std Dev
" [ Max Weight on Face...
-- ‘Weight Developing...
&- Cavity Risk...
- Hedraulic: health TARP setinos

e. Max Weight on Face

The Max Weight gauge looks for the highest local average weight on the face. The example
below means the gauge will go red if the maximum weight exceeds 400 bar as an average
across 20 shields. Adjust as necessary for your longwall conditions.

[+ Hyarauns HEann. ..

[+]- Face Wariahility

EI Max Weight on Face...

. i-Red zone at [400] bar ...
i e . across [20] shields
[+ Weight Developing...

‘ G- Cavity Risk...

- Hudraulie: health TARP seftinas
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f.  Weight Developing

The Weight Developing algorithm assigns “triggers” based on number of yields and the
loading rate last time the shield was set to the roof, and then looks for an area across the
face that has the highest number of these triggers.

The example below means the gauge will go red if a section of the face 20 shields wide has
at least 10 shields that have had both 3 or more yields and a loading rate exceeding 2
bar/min. Adjust as necessary for your longwall conditions.

LTI 1 @uS W anauiy ...
- Max Weight on Face...
=~ Weight Developing...
. i Red zone at [10] triggers.
- .. out of [20] shields
Triggers: at least [3] yields and...
] loading rate = [2.0] bar/min
i [H-Lavity Risk...
- Hudraulic: heatth TARP aetinas

g. Cavity Risk

The LVA Cavity Risk feature is a complex algorithm and we don’t recommend trying to
change any of the parameters without a specific analysis of the data. There is a published
paper on how the algorithm works “LVA-CavityRiskindex-ICGCM-2011.pdf".

LVA has a utility app that can review a panel’s data, or a portion of a panel, and run a
regression procedure to find the best parameters to use for that panel, and therefore any
adjacent panels. Contact LVA for details. After that the recommended parameters can be
entered into the configuration, e.g. like this...

I+ MIE YWEIQnT on Face...
o Weight Developing...

- Cavity Risk...

- Yielding bridge is from [10].

- .. to [60] shields wide, with ...

- ... max [1]triggers on bridge

- Red zone at [6] tiagers,

- .. out of [14] shields each side of bridge

- Triggers: at least [1] vields and...

- .. Inading rate = [3.0] bar/min

- CRI Sealing Factar = [1]

-[_]Include CRI at GateEnds

H- Hedralic: heath TARF seffinas

Il
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6. After changing Global settings

After changing any Global settings, if you would like to roll them out to other LVA users then you

need to copy them to the network folder...

Go to “Configuration | LVA User Modes” and click “Save settings to network”. You need to be in
either Server or Technical User Mode to do this. Once saved, your LVA and other LVA clients will

load these new settings the next time they start up.

If you don’t save changes to the Global settings, then next time you start LVA you may lose your
changes as it will load the current settings from the network folder.

Trending Face Scan 3D Images Scan Maps Load Cycle Maps  Time of Day Maps

Console Overdays Alerts F{eportsﬂuulﬂiei Conﬁgurationl

General Settings Graph Colours Panels Chainage Weblink HTTP/File Image Server Logfiles Licencing LVﬁUSETMOdES

LVA can read from a remote: Network folder which contains the "LWA_ Data” folder

(] Network folder ...

Browse to Metwork folder..

Thiz is the folder L VA exe is cumently nunning from (not editable)

local folder . C\DatatLVALWE Net'LWVA Sclution \LVAT \bin

Select an LVAmode ...

Save Global settings to netwark

Save settings to network for propogation to all users.

Retrieve network settings

() ServerMode ... .. Full access to all settings including Layouts, Alerts, emails, araph colours and longwall settings.

© Technical User Mode |. Like Server Mode, but no ealeulating live Alerts or sending emails, weblink or http server.

() Typical User Mode ........ Recommended for most users. Edit local settings and Layouts anly. No emails, weblink etc.

() Viewer User Mode ... Like User Mode but cannot edit Layouts.

Lipdate Live images every [30] sec
B8 Load network colours and other global settings on startup U‘ecommended}l
Always start VA in Live mode at [30 Images]
...... and in [Server Mode]
[ Revett to startup screen and mode f inactive for [10] minutes
[ ]Check network folder for updates on startup
(] Require password to close LVA
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