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750 lives were lost in underground coal mines
around the world in the past decade as a result of
methane gas explosions and gas outbursts.

The Research Problem

Current gas emission prediction tools
have limited application due to reduced
spatial and time base resolution.

To develop a high resolution dynamic
model for transient gas emission
prediction from underground coal mines
based on specific site conditions.
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Today's agenda

What did we learn over our journey?

. A data-driven culture is key
. Automate the heavy lifting while being
platform agnostic
. Some examples
a) 3D visuals & DEMs
b) Lab & CAD data cleaning
. Democratise the data to drive decisions
and maintain operational flexibility

@ Safer

Cost Effective
Productive
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Information
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Data reporting and presentation layer relies on
robust and repeatable data systems & processes

Data Model

: Production
Real time Gas / Ventilation
Machinery
e < t Data Personnel

Data Manipulation
FME : ”\‘ t - Laboratory Results
]

Non Spat|a| « Planning files
.  Other flat files

by Safe Seftwan

. Data » Tool specific data/code
Data Store
&7
‘\: ol ‘? .
—— i 4 t « Survey drawings
= - Downhole logs
<oy g . ..
- SYoEUEINDEICI - Seismic survey
Data Sources « Other tracking




A data-driven culture iIs the key
FME can help with that !

Decisions made based on fundamentals, facts and data §
without placing an additional burden on operational staff.

Technology and data source agnostic.

Automated and systematic data processing
with improved resolution in space & time.

Reporting and presentation layer agnostic.
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producef +1QMt of premium quality coking coal
per annum f@rﬁ the deeper southern area.

Sydney Basin in NSW, Australia

Home to 6 Million people and typically
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Regional scale

Earth’s Surface not shown
forillustration purposes

Mine B Mine A Southern Tablelands
(Bulli Seam not present)
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3D Exploration boreholes

| - Download WCR « Collar to MGAS56 » Create 3D point

» Add strata geology or
remarks as attribute(s)

» Join 3D points to create
3D polylines

* Clean image * Feet to (m)
= OCR conversion » Depth to RL

B Tester £%) »{AtrbuteCreator %) b AttrbuteManager 5] B Extruder %) ¥ LineBuilder &)
b Passed = (b Cuitrat [ e onirmurr > (b Extruded - {1 Point 1=

Some of the key transformers
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DEMSs and raster calculations

Zoom Level 0

e|deally 3D points and lines

eContours -l
eExploration data

eSeismic data with structures
eSurvey data

*DGS data

(Highest resolution
original data)

*Spline interpolation of Z *Slope * AHD common Z reference

eMinimum curve approach eAspect e Earth surface

eStructures as barriers eCurvature (plan & profile) * Each relevant strata or seam

eMeasured values used eDistance & vector to features * Fast depth of cover evaluation

*Grid size / resolution 1 x 1m eLocalised minima (sinks) e Single or multi-bands
eWatershed / catchment * Appropriate resolution

MTede  0) oot ) ivustome ©) Ge ) ey
A FME

Some of the key transformers used
AspectSlopeCreator

Transformer
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Text not linked to
core circle but
placed nearby

2D Core flight plans

2D Core locations
(1m diameter circle)

Pre 2010 core data
Text on plan only — difficult to reconcile if holes close together

AutoCAD Map source
250+ drawing layers
Limited object data
Critical data as text only

+2D only initially
*Extractstart& end X,Y
+Apply Z from start & end
+ AssumesstraightlineinZ

D(Geometryﬁlter ﬁ) [Feature.]oiner ﬁ]
(o v mre . RN =

( NeighborFinder )

h(Base 7 1

Validation !
Manipulation of text
Creation of attributes
Attach attributes to geometry

ASERATIEL d Mid Seam Drilling - 3m thick seam
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Phase 2 - Floor/Roof 2.5D

*Produce floor & roof profile
*Extract Z each survey point
*Produce profile assume mid-seam
*Validate floor / roof touches

-
B —e— oo
B e e
D el ATl Kri
=
E
B
E

AutoCAD data cleaning and alignment

Attributed geometry
Common co-ordinate system
Well structured data !
Reduced errors downstream

Actual In-Seam Drilling - 3m thick seam
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Phase 3 - True 3D Geometry

Full azimuth, dip and length via DGS
* Convertall surveyto 3D points
« Attach any commentary as attribute(s)
+Join 3D points to create 3D polyline



Why democratise the data ?
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Democratise the data in multiple formats

A @® mapbox
‘ np)

ng EXC S | M @ esri AUTOCAD CIVIL 3D

Power Bl
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Democratise the data in multiple formats

@ Untitled - ArcScene

File Edit View Bookmarks
O Es
Table of Contents rx

FEER.

Adobe

& esri

AUTOCAD CIVIL 3D

)

@® mapbox

Power Bl W
Selection Geoprocessing Customize Windows Help
¢ EBEHERD ¢ ae QQNQ N Tk @R M 2T S,
[® DEM_tm Northlllasc |8 &5 -

Scene layers
All_3D_StrataTrace

= O reg_busm_dem_tif_25m.tif
Value

High: 532.161

@

Low: -957.745

=] reg_BUSM_doc_tif_25m.tif
Value
™ High: 1041.78
-

"Low : 0.0547485

=] Illawarra_50cm.ecw
RGB
.Red: Red
. Green: Green
.Blue: Blue
= O 25mDEM-H MGAS36.tif
Value
™ High: 1356.67
-

"Low: -30.5896
= [0 DEM_1m_Northlll.asc
Value

™ High : 450.268
-

“Low: -1.763
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Democratise the data in multiple formats

@® mapbox

Power BI

O
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8 Democratise the data in multiple formats

n% Excel ¢ Adobe @esri AUTOCAD CIVIL 3D il

Power Bl

Locus NZ FME UC
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Democratise the data in multiple formats

A B

% Excel Adobe @esri_ AUTOCAD CIVIL 3D

Power Bl

noa] UNIVERSITY
] or wottoncone OVERVIEW
AUSTRALLA

Gas Core Database



Democratise the data in multiple formats

AUTOCAD CIVIL 3D “"

@ esri Power BI

E; ..il uNIveRSITY  OVERVIEW GME4063 4388 24.3 55 67.4 1.38

X

AUSTRALLA

Gas Core Database ast sambple Coras 14 I rMax Conter Ava Content Ava CO2 Dencit
-dot ans LOTres iaKken Viax cLonient AVa Lonie WO L. o a pensi
Main Core Results Gas Composition Range Number of cores by Year and AreaName
@ Pass CH... High CH4 @High CO2 b ® Are ® Lrea 7 @ A
® Fail 5K 400

1135 —
@ Undefined

® invalid 3K 200
2K
Virgin Illlll.. . . I

&)
2000 2002 2004 2006 2008 2010 2014
oK
Q1. Q2 Q3 vsQT AreaName Cores Average Average Gas Average IDR30Index COo2 %
®Q! Q2 @03 taken Density m3/t ContentQt Q3 _Gas m3/t

' 1 Area 1 1308 1.38 4.9 3.81 0.24 42.8
1 Area2 1382 1.38 5.6 4.10 0.58 73.9
] Area 3 1172 1.40 6.1 4.20 0.80 954
] Outbye 517 1.37 4.6 3.55 0.27 49.2
#l West Area 3 9o 1.41 114 4.03 1.1
Total 4388 1.38 5.5 4.00 0.50 67.4

Q Percent
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Conclusion

Over the past 7 years of research, FME has
been critical to the treatment of data from
regional to microscopic scale.

Using structured data is fundamental to
accurate gas emission modelling at high
resolution in both space and time.

Maintaining vendor-agnostic workflows in
FME avoids significant risk in production

Democratise and visualise the data to drive

decision making in management.
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