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@ U/G gassy coal mines classification

Mine entries

‘g . . Coal Water —_— .
Classification aggr:::(r)flaec;e Ventilation production pumpling Responsibility Time
d
Opened, not Operating Cease
Temporary permanently on . . Mine operator
closed or partially reduced P?ustilrbele Optional (maintenance) Not
sealed capacity production a factor
Closed ;TS':!ZIZL Mine operator
Terminated
Decommissioned Goaves Transfet:red 1-20
Ceased from mine ears
Obtional %Irad:_ally operator to the )é)nce
Permanentl P No future eoding relevant transfer
Abandoned y production Government
sealed . occurs
Authority
Sealed longwall . . Not
or district Optional Mine operator a factor
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CMGGP formulae for rapid and
ng term decline curves

Stage 1.

The logarithmic approximation curve

Q=-A*Ln (Time) +B

The exponential approximation curve
* u
Q=C* e-D (Tlme)

Mathematical equation coefficients

Gas emission decay rate

Gas emission initial magnitude & strata permeability
Gas reservoir capacity & characteristics

Rate and quickness of decline



CMGGP formulae for long term
background methane decline curve

Where:

X - time (months)

a - quantity constant

b - decline constant, or

Where:
BM. -

— *
BM,, = MM_*BM,. -
MM, -
AT -

BM_. -

F(x) = a*e™”™

BM,. = BM, *EXP(-b*months)

Background methane decline emission (methane make)

Background methane initial quantity (3 -12 months after ceases coal production)
Mine methane final (1 month before ceases coal production)

Annual tonnage (last 5 years average coal production)

Background methane contribution coefficient (either related to the annual coal
production and/or various mine categories geological & mining conditions)
Cat18&1l=c* AT

Catlll, V& Vlilli=e

CatIV,VI& VIl =f
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Background methane contribution
coefficient vs last 5 years annual tonnage
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@ GRM software simulation sequence

Two stages of coal mine gas quantity
decline phenomenon
> PRODUCTION gas - rapid decline phase
» BACKGROUND gas - slow/long term decline phase

Outputs: Gas emission decline curve
» DRYSIM - Dry mine gas decline rate vs time and,
» WETSIM - Flooded mine gas decline rate vs time



MWETSIM curve concept using
zero methane emission

Gas emission will be zero when the mine is finally flooded and
the time when this occurs is estimated from the void and
water inflow data.

\
Gas flow

at mine closure

Gas flow

Integral of fitted curve = Coal mine gas resource

Gas quantity decay

Mine totally flooded
and gas flow = zero

™~

Time
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Strata relaxation e, gas release zones
Lunagas Pty Limited ‘GRM’ software - simplified concept




Gas reservoir calculations

Area of mining influence (m?): 982,000
Coal density (t/m*): 1.30
. : Remaining
Coal : DISHENEE o S gas Residual Coal Available
Depth | Thickness |[from Worked| gas : :
seam quantity | desorbing gas | volume gas
Seam content
name factor
m m m m3#t - m%t | m*/m? Mm? Mm?
n 155.00 065 159.23 4.34 0.89 3.87 5.03 0.6 3.21
4 190.25 142 123.98 5.33 0.81 4.32 5.61 1.39 7.83
3 276.83 1.02 37.40 7.75 0.24 1.88 2.45 1.00 2.45
2 283.92 097 30.31 7.95 0.15 1.21 1.57 0.95 1.50
1 293.84 0.80 20.39 8.23 0.00 0.00 0.00 0.79 0.00
WS 314.23 2,05 0.00 8.80 0.00 0.00 0.00 2.01 0.00
321.75 065 7.52 9.01 0.00 0.00 0.00 0.64 0.00
2 341.63 150 27.40 9.57 0.47 4.53 5.89 1.47 8.67
n 362.00 0.30 47.77 10.40 0.87 9.10 | 11.83 0.29 3.48
Grant total (M m®): 27.15




V/G gassy coal mines categories
For CMGGP simulation

F(x) = a*e™®™

Where:

X - time (months)

a - quantity constant
b - decline constant

Category Description Coeﬂ;:cient Coefgcient
I High gassy a, b,
I Low gassy 3 b,
] Low permeability a, b,
v High permeability or shallow mine a, b,
\ Temporary closed a, by,
Vi Sealed district goaves ay, by,
Vil Sealed longwall goaf ay, T
Vil Room & pillar goaf ay, by




Start ves
l 3 Is Coal Avg

Density empty?

[ Entaer the Coal Avg Density ]

Enter the Mine name

and selectthe Mine category
- Enter the Final Methane Make
(one month before ceasing coal production’ r

Ener ihe gas campasition ’ Switch to "Gas resemoir characteristic”
- Enter the Annual Tonnage

{last 5 year average)

r
l mgg@ Click the "Add” button in the

Disctric/Borehole pane

Yes WWill the mine L Cﬁart +
4'7 ke flooded?

- Enter the exploration borehole,
longwall or district name
Do oLl (e - Entar the longwall or district
have own calculated extracted surface area.
woid volume?
r
¥es Enterthe following: b
Total CToal Extracted, b
- wWoid Wolume Factor,
Entar the Woid "-.-"Dlur'l'IE] Coal Avg Density. Mo Do you have more
| —— gas resemnvair (stratigraphy)
data?
- r
Enter measured water inflow data, Select carrect e
or select estimation for RNSW or QLD Worked seam

¥

Click the "Add" button inthe
stratigraphy pane

Yeas

Will the mine v
utilise methanea?
Enter the coal seam’s:
r HNumber or RMame,
Enter utilisation start month and ‘?I'neigt‘chr;ess
the gquantity of methanes utilised iy In Situ Gas Content or fAuta)
(Worked seam gas content
+ v is compulsany)
Co you have e o you have e
das resemnvoir - More gas resemvoir
data? data?
o Mo

End



CMGGP software
Dry mine inputs & outputs

Coal mine parameters | Gas reservoi charactenistic fethane decline curves and gas rezervoi Coal mine parameters| (a8 1eservorr characteristic

DEMO decline curves Districts / Borehales

Mine name: DEMO 1600 T T T == G CF Barehole: DoD0450
Mine category: | () High gassy v 1 S SR Etracted area [} 8,500,000
Final methane make [itres/sec): |2.000 1900 1 [T T G as reservair COZ+other ;
[Gaz composzition [CH4 %] |75 [CO2+ather &] |25 T e A
Final gas make [ltres/sec] 2,867 E B S Montgn(ﬁ;?;r)lz:ag:(g.ﬁug R _ @ @
Annual tonnage [k 1,753 E Jo00 . D"'_Sim_wz“’tlhe“_sml RERRARANN NNRARNNNRS Gas resenaair [Stratioraphy]
Background methane initial quantity [litres/zeck 11,015 i Seam I[:::]pth H}ICknesS roer:r:nr:e[n? 4] -
Background gas initial quantity [lires/sec] 1,354 E 200 - =F] 2792 001 E7
Woid walume [k ] 2037 ? R3 2768 1.02 778
Total el estacted [KE: 40,000 2 %0 ] R 233 0w 7%
Coal avg density [t/ 1.35 ﬁ — R 2938 043 8.23
Woid volume factar: 017 ] RO 046 0.06 853
Water inflow [lires/secl |3 IM| 200 - GC - W5 3142 2.75 HE]

v

Flood time [months]: i34

Methane utiization start bme [manth]: 0

Add Remove (%) Methane () Gas
12 36 G0 84 108 132 166 180

Methane utilized [Dysim] [ies/zec): Moriths &z resgrvair

Luvailable methane (M el 102 51

tethane utiized [Wetsim] [Iresdsecl;

(& Dymine O et mine [] Gas reservair [¥] CO2




CMGGP software

Flooded mine inputs-outputs
Gas emission &, methane utilisation curves

Methane decline curves and gas reservar

GO0

Total coal extracted [k} (40,000
haonth Cv'ear): 36 (2.00
Wetsim CHG: 388

Coal avg density [tf]: |1.35

tethane decline curves and gas reservoir Coal ming parameters | Gas reserecir charactenistic |
DEMO decline curves e DEMO DEMO decline curves
1600 T e RaE TP ' ABOR T T T [=—= Wetim CHa
. === etsim COZ+other Mine categony: | (1) High gassy v 1 === Wetsim COZ+other
Gaz resenvoir CHE Gas resemoir CHY
1400 Gas resenvoir CO2+ather Final methane make [liresfzec] |2.000 1400 4 T Gz reservoir CO2+ other
1 [Gas composition [CH4 %} |75 [COZ2+ather ] |25 |
— 1200 " - — 1200 5
) Month (ear): 36 (3.00 Final ke [litres 5 3]
B it B aa 1 inal gaz make [lireszec] 2 667 2 1
- Wetsim COZ+other 542 i &
E 1000 Annual tonnage [kt 1.753 ¥ 4000 ]
% Backgraund methane initial quantity [ires/secl |1.015 = ]
- - =
2 o0 Backaround gas initial quantity [lires/sec]: 1,354 £ 200 -
M e 0
= m
ju Soid volume [k el 5037 o ]
G a LY
g a E00 s ]
[= C
m m
1 i
E =

400 400 1+ Wetsim CO2+other 1,192
"ioid volume factor: 017
— Wiater inflow [litres/secl |3 Select estimate o004
Fland tire [motths]: 634 1
0 Methane utilization start time [month]; |36 o f =
12 36 &0 24 108 132 166 180 12 36 G0 24 108 132 156 120
tdethane utiised [Dyzim] [litres/zec] Months

Morths

: i tethane utiized [wetsim] [litres/sect | 900 . - :
O Dy mine (%) ‘Wt mine [¥] Gas reservair Coz g ] ) Dy mine (%) Wet mine [¥| Gas reservoir Coz




Coal mine gas emission projection for
temporary closed mine pumping water

@

Jan 2003 - -
1,189 l/s 1MW gnglne consumption
\\ 14 Engines 85 (litres CH, per second)

8 Engines

Mine \ Jan 2013
sealed S 411 lis
% 5 Engines Jan 2018
\ 243 lis

—— 3 Engines
\\%

M

l D% Jan 2008
\ 705 lis

Methane flow (litres CH: per second)
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Time (Days & Date)
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