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Barbara Experimental Mine (Central Mining Institute(GIG), Poland)



[HRADIRIILF—FREREL ] [HFOREENEREL]

35,000
g 16 000 - , entS _ 30000 | WAKA
-3 nREFH
Lo 25000 | mAHR
10 000 - 2 20,000 - WmEMH
EN
& 15,000
=
®
10,000
*++= WEC-2008 total ;
9% 5,000 |
1980 1990 2000 2010 2020 2030 0
1990 2000 2010 2020 2030
H B IEA, “World Energy Outlook 2009” H 8- IEA, “World Energy Outlook 2009”
[FEEO—RIRIILF—HRK L (2008)] [(EEEOHKET LB (2008)]
0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100% 0% 105  20%  30%  40%  50%  60%  70%  80%  90%  100%

e ————_—__ ;

UK

World Total 3! ) i ox b World Total

M Coal moil W Gas Nuclear W Hydro M Biomass Other Renewables M Coal M Oil W Gas Nuclear W Hydro Wind Solar Other Renewables

Source: IEA, "World Energy Outlook 2010"& "Energy Balances of Source: |EA, "World Energy Outlook 2010"& "Energy Balances of
OECD/non-0OECD Countries (2010 Edition)" OECD/non-OECD Countries (2010 Edition)"



Computer Aided Visualization Lab.

ol B 28

P\/’FJ{&U ,570{&t)

s %181 {&t)

o | = D ol 4 (70(5t) < gl

FOMER (93(E) | 05

G

18 93%
s 17.7%
(766{&t) B (
7 2')5 (4801&t) g
WEF (50.8%) .
(31.5%) Lé o

H B WEC, “Survey of Energy Resources 2008” . BP#ft512008



Computer Aided Visualization Lab.

8700

EMLIRAT 99 2010

AR ER S (20094) AR HE S (20094) ‘ HADE RMHA S (20095F) BAEDERMA % (2010FEKR)

ANhF L%

M7I2Uh B 72082 (1%)
304{8H> HHFIRE
3.7% = 4. 738N (1%)
hF IS 5 AUk
313(8k> & 7.6{8F21%

3.8% WE 118 (%

2994F

3398 k> =
4% TR s :
8,260ff > 59.2{8k> 14875 h>[2%) 92,6005 b 1@{%5)\1)%?;&)
AVF st (20094 RiAH) *E A (200904E BiAH) $ibOG s st
Sa5(8h (20094F) ) (2010%F)
1% A 208AK
O\ 76218by ov7

9.2%

1'1:35_‘5%) 8B (4%)
P47 am 5
VAR BRom B (6%) a5
H 88 - BP§RET H 8% - 1EA Coal Information HEHEA BSHE
HROBRATRERE HRAOERARE

Low Rank Coal
Low Grade Coal

HER

AREEE

8,432{8~> 58.5(8hk>

FFEELTHRIENT RICEELT oMM EnT RXPRBENENT
apiiad nanmicEs U

e S
Hi 84 Intemational Energy Outiook 2009 H 8 Survey of Energy Resources 2007



Computer Aided Visualization Lab.

el B 28

E——— Z DR gy e |

34.4Mt
a7 Qg; OECDER M

o 116.2Mt 4 220.0Mt

OECDER M
220.0Mt

R, 534Mt

409.2Mt
7.7M v (BREE
il TIUh-pHE 5 N
A= T Bkt Y 205.0Mt  [117.2mt 7 181Mt anvEy (28ME
) » S ALx 69.5Mt
0 b 34.6Mt =
4 . .
il : : .y < 7.5Mt
31.8Mt i 8.1Mt U 3.9Mt \4'/};"1/7 \ 3 o 8.0Mt
‘ ; 229.6Mt _ A~ . : i
L =M N [53h =
‘ . 259.0Mt /,- 4.8Mt 23.0Mt
24.2Mt .
S EmTIh N \\,J
\ 66. QM/
-

p .( li30075|~/51"<fi§§0)7l3—liuﬂﬁbfb\&l" AR DMK X, )‘# DIAEEHD,
FIERAIELE, FFIEHAAELBERLTNS,
HAfr: IEA, “Coal Information 2010” &Y ERL



Computer Aided Visualization Lab.

MLDOSAN FEITLTE OF 12

roa et as

FIRILF—-hEE

_

7
7

(10'%J)

2275 22.70

22.76

P s e
ERSAARAEK]

-
&
16.5%

44.1%
8 | G

SN i

A B O

DODDDDOD0D
e TN AL

49.0%

53.6%

. .
v

v
SO (s e = s b

>y
A A e

3¢ PRI
e
SN

T Al
T T,

16.47

(I

%

15.92

71.6%

=
%
5
.D
‘D
69.9%

25

20

15

10
€

55.9%

05 06

95

90

85

80

75

70

65

5E

H# - EBEIrY -

+



UCG(Underground Coal GaS|f|cat|on -

Computer Aided Visualization Lab.

TMLEAT

Production Gas Inflow Gas: Air, Q, H,0, etc.
Fractures and Environmental
Monitoring

Main Gasification Reaction

C coal H,O Heat

YCO H,
C O, Y CO, Heat
CO H,0 Y CO, H,

<
Coal Seam ~— " Gasification A}ea




UCG

Computer Aided Visualization Lab.

A 1912 Co. Durham

A1950/ 606s

A198006s

A19906s El
Tremedal

A 2005 Firth of Forth

A 2007 EU UCG-CCS
A 200AH



(% UCG
EWIRAZ U CG

NUDOEAN PURITE OF BOMROGY

A 1956: UCG
A19606s:

A 1962:

A 1968: UCG

A 2008.6:JUCG
A 2011. 8:
A 2011.10:




W UCG
UCG
+- \
1 A2 g ™
N Yoo ™
n SOx NOx— % O ™
N Y ™
R _
n CO2>— A 2 Y,
A — A2

4E 1 » )

> 1kWh—
— 1/3
— 2/3




UCG

Computer Aided Visualization Lab.

EMIRAF UCG

LDOERN PURTLTE OF BEOMROGY

UCG process and product options n «4E i o
Electricity n o0 D el 7 h a

Local fuel R m 9-| * 3 i ° ‘

= Major Ammonia H
n » fiz A

products

CO+H2

n <o O A2

=P Natural gas
substitute

= Methanol
Synthetic gasoline

Syngas

=P Diesel fuel
Naphtha

Oxygen
_Water steam

Utlztion <
) Own needs

Source: Promgaz




UCG

Carbon| s

<600Mm~

Bodler and ] Gas Cotectr e i >
Steam GM._. P ‘i' Natural P
@ : — % Surface :

Water Oxygen and Steam Supply Line
Hoiding Dam &
Production \L Injection l
e 0,8 soam B
H2 CO CH4 COQ / 2 .Mdem?;ir;?atmmal.L +200m
depth

' Retracting
Injection

I Coal Seam
v 8-10m Thick




Computer Aided Visualization Lab.

FWLEX?

NLDOSAN PEITLTE OF BOMEROGY

R T

g

peoy 55809y

LEGEND

w— Mining Leases

UCG Demonstration Trial Buffer Zone Boundary
Fence




Computer Aided Visualization Lab.

FWIEX?

NLDOSAN PEITLTE OF BOMEROGY

after Prof. Belov, Far East National Technical Univ.




Promgaz li’/l__i

=)

DR

©
w ~ e Uzbekistan
._* LA " Angren
ofl S
Q = o
-,' h @
Iy
!
0
Sasol O
Majuba
UcaG

@prior test sites
@UCG pilot operations
QOannounced/planned

Wulanchabu /__,,

Chinchilla, o
Bloodwood Creek
Kingaroy

UCG Site§

Gordon R. C. (2009):Underground Coal Gasification, IEA Clean Coal Centre, CCC/151



5 E

Computer Aided Visualization Lab.

FWIEXT

— sn

——




Computer Aided Visualization Lab.

TWMLEXY A
36 (1961) 150 N FLEERE —+
41 (1966) 2,300 . fi *_

-
‘ CEN
21 (2009) 8
121 J fi

(AR mH
) W )

P .-"' A5 B E (8~E)

THRE
(F)

#1 8% 5% M (C~E)

Wl servasst
=§. 0

B~ AR

D~E SEEMR

F oM




Computer Aided Visualization Lab.

TMLEX?

(ESI63 1635 pod: #1063 1635

Reg | mp [ BOCUR | peotoie | peXam [N EZ 3 ]
ELF3 0 0 0 0ifke b 723,194
s |REX 4572529 1276519 241,690 6.090.738 Jij 7K % ~-300m 3874915
e S TN Y2 ) B 7Y IR0 v
Bl 9738476 4,025.399 1,076,407 |  14.840.282 N 14.840.282

LT 167.571 87.137 22,770 277477 | KE £ ,
b4 241,747 12,066 6613 260,426 |$# 7K % ~-300m 1,243,689
AME | BBHE 1,131,419 355118 175,792 1,662,329 |-300m~-600m 656,605
181 183.724 123633 15.950 323.308 |-600m~-1200m 556.391
gL 1724461 577953 221,126 2,523 540 N 2,523,540
LA 222698 78,976 77,970 379644 |k 126.655
BT 5.574.772 2.021.347 2.368.177 9.964.297 |1l 7K % ~-300m 3667917
Mt |BE RN 489881 495.028 742,249 1.727.159 |-300m~-600m 5.352.227
181 15.880 3437 2,951 22,268 |-600m~-1200m|  2.946.568
Bl 6.303.232 2598788 3191348 | 12093367 : Bl 12.093.367
T3 390,269 166,113 100,740 657,122 916,704
P04 10,389,048 3309931 2616481 | 16315461 |$# K % ~-300m 8,786,520
ait |BEAn 4855406 3437334 1,752,758 | 10,045 498 |-300m~-600m 9,708,607

181X 2,131,445 288,762 18,901 2,439,109 |-600m~-12 O3S,
el 17,766,169 1,202,141 4488881 | 29.457.190 AEt]  29457.190

170



Computer Aided Visualization Lab.

éﬁl%k"i—“

CERN FERTATE OF TEEMROR0:

.I_; A Yoo —_ <tib:)o Q"—ﬁ‘l

5

- gifo=fiee

- oafi CBM WD ! i s - H A — 0 afi)
- o =fi CMM — 1/8|L . (094fl— .
- o fi  AMM 1/8|L Al o i
UC&E i »
PumOv &N <« 1
4L i »n >
el U‘?mcggf;e vﬁ%g: on

INA /TR
FUERm

JCOALEH L DFRL



UCG !

|

Computer Aided Visualization Lab.

zwrerr CNG e || =—<ti > . ¢ ]

<.»‘1\I’I\ln

J bl\ww)m 7&

q
—

w

~

1M p CNG

CBM/CNG
G LT, X |,

CNG




UCG ‘gg:I[!!ll

Computer Aided Visualization Lab.
| - |
SRMTRAS £ » D) z ¢

LDOERN PURTLTE OF BEOMROGY

o

lmw:OILw

(¢ BT ROBU A A
VR, REBILERNONE
L&D, BBAFOEL KR
EENT BRITERRT 3.

¢ ARREEEIC S BKANM
% - PRUTAORI, HHE
BORBIEICED. BRI
RORREERET.

¢ 0O—-NILITUPICHIBRE
ﬂgxzw#—nngémn
A, HERESET 3.

® H—iRY Ty LTV LS
HICKRD ZBEM =R

\ Z "Ra3iL" 33. >

751"?')799




G
N

Computer Aided Visualization Lab.

FWIEXT
v it

\
© ki:ﬂ:n‘izm(r)
. +

200km Fomi




UCG

Computer Aided Visualization Lab.

EMLRAY CO

|

K" @i P e PumOt¢ &0 2
1 794




-~  «/UCG— G =

Computer Aided Visualization Lab.

T TEAT

L e ® Air, O,, H,0O, etc.

R
LRt
Lt




Computer Aided Visualization Lab.

2%I¥X?

Crack Initiation and Development — AE/MS

(Air, O ,, H,0, etc.)



AE

Computer Aided Visualization Lab.

EMLRAF (1) —— ( )

D AN T - Number of Peaks over
Event No.34 : re Threshold (11)

1Ch o |1.!l il l

3

Ringdown Counts
Maw=47 "v“l.lr'|||"'l.l'.'l,rf'v"l;'.'qﬁ\'ﬂuﬁqj'uﬁl.l"'u"vﬁl.l*' LA L A M ag n Itu d e Of A E Eve nt

Max=108 bttt s LAY ) y
p=562




Computer Aided Visualization Lab.

AR S




(Specimen 1:
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