LVA - Longwall Visual Analysis

Information Sheet

Hydraulic Health

for LVA versions 7.35 and later

Summary

LVA calculates a Hydraulic Health rating or score for each leg or shield across the face,
and displays this in various ways to help understand where there may be areas for
improvement in hydraulic performance.

The Hydraulic Health algorithm includes factors such as low set pressures, leaking
issues, frequency of hi-sets, legs that are not yielding when they should be, legs that are
not achieving good pressures or that have a significant difference from their
neighbours, and slow LAS (lower-advance-set) times. Each of these factors is given a
value of 0, 1 or 2 (good to bad), and then the values are added together for a final
score. A low score is good, and higher scores indicate several significant issues that may
be affecting the shield’s performance.

Hydraulic Health results can be displayed...

e In LVA Gauges as a summary across the face.

e In Trending as a trend of Hydraulic Health gauge value against time.

e Inthe 3D images for every shield across the face and back in time.

e In Load Cycle Maps and Histograms as averages per shear for every leg across
the face and back in time for a whole panel.

e Alert messages relating to poor Hydraulic Health gauge values can be generated
and emailed along with other alert messages.
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Hydraulic Health

Hydraulic Health is calculated initially as a rating for each leg at a specific time, based on
seven parameters. Each parameter returns a result of 0, 1 or 2 (0 = good, 2 = poor).
Then the seven results are added together for an overall score between 0 and 14. A low
score means the leg is performing well at that time. Consistent higher scores indicate
several significant issues that may be affecting the shield’s performance.

The seven factors used to calculate Hydraulic Health are...

1. Low set pressure — could indicate either difficult roof conditions or a poorly
performing leg.

2. Leaking legs — are unable to perform at optimum capacity.

3. Hi-sets — a high frequency of hi-sets indicates a leg may not be able to hold
sufficient pressure.

4. Not yielding above yield pressure — indicates possible mechanical problems with
yield valves, or incorrect pressure sensor calibration.

5. Low pressure relative to neighbouring shields — indicates a leg is under-
performing.

6. MG vs TG — scores high when there is a significant difference between MG and
TG leg pressures on the same shield, which may indicate a sensor calibration
error.

7. LAS —scores high when then LAS (lower-advance-set) time is high, which may
indicate pump capacity issues.

See the last section below for details on how to configure these Hydraulic Health
settings.

Gauges

The Hydraulic Health gauge is the third one along in the image below. Top left text
shows the gauge value is currently 30% (needle in the green), and bottom left text
shows “6 shields > 8”. Hovering the mouse over the gauge shows the pop-up additional
info at the mouse position, shown below the gauge in the image. In this case it shows “6
shields with Hydraulic Health > 8” and lists the relevant shield numbers.
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See the last section below for details on how to configure the gauge settings.
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Trending

The Hydraulic Health Gauge value can be plotted as a trend for each shield, as shown in
the image below...
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3D Images

Hydraulic Health images can be plotted for each shield, across the face and back in time
in “3D Images”.

Graph 1 in the image below shows the overall Hydraulic Health index for each shield
(the “sub-items” checkbox is unchecked).

Graph 2 below shows how to select and display one of the 7 sub-items that make up
the overall Hydraulic Health score — double-click or roll the mouse wheel over the sub-
item (shown below as “[7. LAS]”) to bring up a selection list of the 7 sub-items [Low Set
pressure, Leaking, Hisets, Not yielding, Low pressure, MG vs TG pressure, LAS].
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Load Cycle Maps

Displaying the Hydraulic Health Load Cycle Maps is very similar to the 3D images, as

shown in the image below...
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Histograms

And similarly for Histograms of the Load Cycle Maps...
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Alert messages

The image below shows how to configure LVA to log Alert messages when the Hydraulic
Health gauge value exceeds a set value, such as 80% as shown below. Edit any value in
[square brackets] by double-clicking or right-clicking it.
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:::} (=~ Global settings (&l users when saved to network)...

5> [ Hydreuic health TARF seftings...

Configuration of Hydraulic Health settings

The image below shows how to configure Hydraulic Health settings for calculating the
individual and overall scores, and for how the gauge should be displayed.

e The Hydraulic Health Gauge response settings are defined in Configuration | General
Settings | Global settings | Gauge settings | Hydraulic Health.

e Hydraulic Health TARP settings for calculating the individual and overall scores are

defined in Configuration | General Settings | Global settings | Hydraulic health TARP
settings, for the 7 categories.

Note that after changing any Global settings, you should copy them to the network so that other
LVA users will have the same settings — see next section for details.

Trending Face Scan 3D Images Scan Maps Load Cycle Maps Time of Day Maps Console Overdays Alets  Reports & Util'rtiei Configuration I
: Graph Colours Panels Chainage Weblink HTTP/File Image Server Logfiles Licencing LVA User Modes

- Shigld width, m = [1.75]

- Web cut depth, m =[1]

--[_| Reverse shields (MG on right)

-[_| Reverse Face Scan shields relative to 30/Scan/LCM
-[_| Reverse shearer roll effect on floor profiles
(] § Earliest at top {Scan maps & LCM)

-] 5how gas cons options

-8 Show shield height options

{8 Show shearer pitch and roll options

-] 5how top coal caving Options (TCC)

[ ]5how Leg3 options

[ Show when "Leg pressures not changing’
[#- Pressure constants...

[=)- Gauge settings. ..

: B Show texts

[ 5tepped gauge response
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V

[:] Mon linear freduced) gauge response below 0%
EI Low set pressures...
- Rapid Set to Yield...
=8 Hydraulic Health. ..

Red zone starts at [20] shields ...
i with Hydraulic Health > [8]
[ Face Variability ..

[+ Max Weight on Face. ..

=

i+ Weight Developing. ..
- Cavity Bisk

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

- 1. Low Set pressure: add 1if < [400] bar, or 2if < [350]

- 6. MG vs TG pressure: add 11 = [10] bar difference, or 21if > [20]

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

- 5. Low pressure: Max Prin cycle « [430] bar and also < neighbour TWAP by: add 1if > [20] bar, or or 2 f > [40]
- 4. Not yielding at: add 1 > [4%0] bar, or 2 if > [520]

- 3. Hisets: add 11 » [2] hi-sets, or 2if > [4]

- . LAS: add 1if = [12] sec. or 2 = [20]

[+- Local user settings...
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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.

Trending Face Scan 3D Images  Scan Maps  Load Cycle Maps  Time of Day Maps  Console Overays  Alerts Heports&UtiIitiesICﬂﬂﬁgU'EﬁOd
General Settings Graph Colours  Panels  Chainage Weblink HTTP/File Image Server Log files Ucencingl LVA User Modes I

LWA can read from a remote Network folder which contains the "LVA_Data" folder | Browse to Network folder..
B Network folder . mon

Select an LVA mode ...

:> Save settings to network Retrieve network settings

() Server Mode ................. Full access to all settings including Layouts, Alerts, emails, graph colours and longwall settings.
Save settings to netwark for propogation to all users.

E:> © Technical User Mode .. Like Server Mode, but no calculating live Alerts or sending emails, weblink or hitp server.
| () Typical User Mode ........ Recommended for most users. Edit local settings and Layouts only. No emails, weblink etc.
() Viewer User Mode ......... Like User Mode but cannot edit Layouts.

i B Update Live images every [30] sec

i 8 Load network colours and other global settings on startup {recommended)
[ Mways start LV& in Live mode at [3D Images]

B ... and in [Technical User Mode]

(| Revert to startup screen and mode f inactive for [10] minutes

(ICheck netwark folder for updates on startup

) Require passwond to close LVA

(] This LVA exe is in the same folder as LVA_Datalink exe

Page 8 of 8



