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OmEs & AEH H
EE e BB ? DNew @Insert ﬁToggIe MGoto
i = K1
Praject l Elasses] Debug] main.cpp l
E--@ Project] #i <math.h> it
----- || cartesian.cpp #i <stdio.h> |.E|
..... || cartesian.h #i <iostream.h> TN
..... L divide.cpp #i e <fstream.h>
----- L| initialcpp $ e <stdlib.h>
----- L |r1tersect|ons.cpp #3 e <sv es.h>
""" L I?ne.cpp #i e <time.h>
""" L I?net.h #include <unistd.h>
----- || fistline.cpp
""" = ::z::::':pp #define PI M PI
] - " e Ha1l T z I/2)
_____ ] listpal h 1def_..e :a_fﬁ_ Ui—lf_';,"l
_____ i, cpp #define TwoPI (M PI*2)
_____ | plane.cpp #define max{a,b) ((a) > (b)?(a): (b))
,,,,, ] plane.h #define min{a,b) ((a) < (b)?(a): (b))
..... || paint.cpp double Xm, Ym;
----- point.k int MNsets:
----- || polarcpp double %, B, C, D, E, F;
----- || polarh double mfi, mB, mC, mD, mE, nF, m53, nd, mI, nd;
----- L palygon.cpp dooble ohw, oBv, olv, olv;
----- || palvgon.h double olh, oBh, oCh, oDh;
----- || random.cpp double bX1, bX2, bY¥Y1l, b¥2, bZl, bI2;
""" || stath double bFkl, bFk2, Fk, MaxPhi;
""" L] volume.cpp double TRatio:
""" — wolime b double AngleMin, elongation;
----- zones.cpp
— dooble angleR, angleC, angleNew;
double ratioR, ratioC;
double Meanlhirea, Meanl;
ofstream out:
char strike, dip;
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4| 1 b
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Line 1 : 40. S
Line 2 : 40. < e
Line 3 : 100, o —_——
Line 4 : 0.01 100. < [ Leehy2 pecd ojlal i Dy g &3a¥ 2gus
Line 5 : 2 < [ Leejy2 dms shisd
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Line 13 : 10.0 <
Line 14 : 1.04720 <—
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Line 34 0.250.51131'52'0253035405.0?'5

o [7 e 1 S ) el s pqliaigal ks gla il

i i | b

(AT 655,4) DFN-FRAC™ ali p (53959 :¥'—F JS

4ol ‘51&‘5.?3)5 -Y-Y-¥

AY



ol S ppai 5 (098) (o Dy 93 4 sl (29,5

o 9 —)\-Y-V-F

30 0gd oo 0px3d Sl g cons p allax JB im0 alp kel 5l aslby e g5
el 3l LB L s 5 oas adgs gl wdgds ibigie |l o 5 deli e LS o 4 45 500
BB 5o 0gd o0 Sl ilize oyl )3 00l (gun)LSle Ojgo 4 0dd 0,53 e Sla s>
P 8lp e g b aloniz slass Jol Hlaws jo ((F-F JS0) 0l adgi sla alonin Dlasio
o AT b3 50 s KY.Z) (ahowiz 5l oly o Slaisie o jo 50 alflaz b 4 (alowix

D oo ooyl alowiz 35 10 Glaitw g Jolrs el (olus i

File Edit Format View Help

N_PO1 138235 -
~-39.317 38.4587 94.152 r
-39.317 37.294 94.6315 =
-37.713 37.6104 95.4622

-37.863 38.2467 95.1104

-38.3608 3B.9693 94.5147

-39.031 38.7849 94,189

2.39392 0.872931 -38.6003 38.2273 94.6766

27.1428 39.0361 100.083
29.9333 39.2484 100.083
29.9526 39.2991 100.043
29.1638 40.0668 99.3745
27.5424 40.0668 99.2749
2.6B518 0.92451 28.747 39.5434 99.7715

-11.5693 39.3852 96.0252
-11.9154 39.3852 96.0039
-12.1331 39.2283 96.1173
-11.8618 38.9683 96.3439
0.156644 0.223297 -11.8699 39.2418 96.1226
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END1 EE (.5 (5 5 o g END2 EAREE —s—— N1 DIAMETER
5.01491 -1.85018 15 1.25 1.25 22.5 8.94627 1
0.606106 -0.985963 15 1.25 1.25 22.5 7.85265 1
6.53319 -1.81135 15 1.25 1.25 22.5 9.67129 1
-2.30693 -0.547645 15 1.25 1.25 22.5 8.49313 1
-2.35002 -3.7591 15 1.25 1.25 22.5 9.71088 1
0.654379 3.39372 7.5 1.25 1.25 22.5 15.1641 1
-0.439907 1.7643 15 1.25 1.25 22.5 7.70521 1
-3.37952 2.10675 7:5 1.25 1.25 22.5 15.7215 1
-3.37577 -6.64782 15 1.25 1.25 22.5 11.8331 1
2.04153 -5.96236 15 3.25 1.25 22.5 10.4353 1
1.37543 -1.41709 %5 1.25 1.25 22.5 15.2358 1
3.28731 4.15454 15 1.25 1.25 22.5 8.29681 1
0.109221 3.85096 15 1.25 1.25 22.5 8.01975 1
3.00194 -0.567348 15 1.25 1.25 22.5 7.91341 1
-6.51797 -6.71082 15 125 1.25 22.5 13.4151 1
-7.44631 4.559 15 1.25 1.25 22.5 11.951 1
1 5707 a acar7a 1c 1 ac 1 5c 1 c 2 71222 a
DFN-FRAC™ _lowlxo oS 9,5 V-8 JSi
B H S = totate FINAL - Excel 72 8 - 8 X
HOME | INSERT  PAGELAYOUT  FORMULAS DATA  REVEW  VIEW Al Heydari -
=y E“ o Calibri Ky E=E ®- - EwepTe Number . E [,‘,4 T“ Sm ,?X 7' )_: Ausolom;:> év b
paste E :{:ﬂ punter B T U |EH- B-A- = = B Merge&Center - B+ 9% » | 48 88 FCO?::!;:‘\:::I s ng\i _Insert Delete Format ; :L' . S
Clipboard Font : Alignment Number Styles als Editing #
2 - S | =IF(AND(E258:2 F25C2)+(270-ABS(K2))+IF(AND(E2>B:2 F2<C2)+(270+ABS(K2)):IF(AND(E2<B:2 F2>C2)+(90+ABS(K2)) ¢ F(AND(E2<B:2 F2<C2)+(90-ABS(K2)) *)))) v
A B C D E F G H | J K M N o P Q R S el
1 Xy Y1 Zy Xy Yy Zy  Xr-Xy Yr-Yv Zrv-Zy « Jsb —
2 799 255 2500 000 000 3300 | 789 255 8.00 17.69 28769 ] 1159 43.65
3 492 453 2500 000 000 3300 492 453 800 42.69 4731 1043 50.11
4 558 -659 2500 000 000 3300 6858 659 800 4975 139.75 7 42.80
5 383 -618 2500 000 000 3300 = -383 618 800 58.25 1175 1081 7.7
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Abstract

In Iran, most of the coal reserves are located deep in the ground or they are very thin in
layer. To extract and use these sources of coal, Underground Coal Gasification (UCG)
seems to be the best option. One of these coal reserves is coal-bearing strata of Mazino
area in Tabas. Among the factors and indices that affect the feasibility and economy of
the UGC is gas leakage through joints and fractures developed around an underground
geo-reactor, i.e. its isolation. Given the significance of this issue, the present study
focuses on gas leakage modelling based on the ™D Discrete Fracture Network
(DFEN) model, since it has not been studied so far. Accordingly, using field data of joints
in Mazino area, a "D geometrical-stochastical modeling of a rock mass jointed network
is presented by DFN-FRAC™ code. As regards, this program is developed to consider
various distribution functions of joint aperture as well as the relationship between joint
length and aperture. Also, the program is developed for detection of connected joint
networks. In the following, the connected joint networks are converted to equivalent pipe
networks. Finally to study the fluid flow within this network, Numerical software of flow
modeling, WaterGEMS that has the capability to make complex pipes and receive other
hydraulic information, is used. In order to test the performance of the provided program,
a YD hydraulic model for fracture network of rock mass in Mazino region is presented. It
can be concluded that in the case of the execution of UCG in the Mazino coal mine, the
resulting gases will not leak to the ground.

For the purpose of sensitivity analysis, it is assumed that the seismicity intensity of the
region is increased by ©+Z. In this case, since the number of conductive joints and
consequently the number of pipes is very high, the decision was made to apply hydraulic
REV size to the area. Accordingly, hydraulic DFN model and then equivalent pipe
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network model for cubic block dimensions with ¥, ¢, A, Y+ and Y © m edges were prepared.
The pipe network models prepared using WaterGEMS commercial software are analyzed
and the flow intensity values are calculated. In this case, the REV size is estimated to be
A'm x Am x Am. The results show that the average mass flow rate of the studied rock
mass is Y)Y (lit /s). Finally, the results are sensitive analyzed to changes in reservoir
pressure, Temperature and Joints physical properties.

Keywords: Gas Leaking, UCG, DFN, Numerical modeling, Mazino area
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