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e Saffari A., Sereshki F., Ataei M. and K. Ghanbari, “The use of Rock Engineering
Systems (RES) approach to evaluation and classification of the coal spontaneous combustion
potential in Eastern Alborz Coal Mines” Int. Journal of Mining & Geo-Engineering.
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e Saffari A., Sereshki F., Ataei M. and K. Ghanbari, “Presentation of an engineering
classification system for evaluating of coal spontaneous combustion potential index (CSCPi)
using Fuzzy Delphi Analytic Hierarchy Process (FDAHP)” Underreview.
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(CO, CO2 H2, etc)
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C + 0, > CO, + 394 Kj/mol 0-Y)
2C 4+ 0, > 2C0 + 170Kj/mol (¥-Y)
2H, + 0, > H,0 + 241 Kj/mol (¥-Y)
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!~ Adsorption
2 - Absorption
3 - Chemical Reaction
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Coal, Oxygen Complex — CO + CO, + H,0 + Heat v-Y)
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ASTM Rank | <207 6351 | (D8 slee | () s |
(Btu/lb) Volatile Matter (%) | Ash (%)
subC' 9311 489 2 Coal A
subB 10235 50.5 2.1 Coal B
SubA 11188 451 1.8 Coal C
hvCb 11635 46.7 1.3 Coal D
hvBb' 13084 42.8 3.1 Coal E
hvBb 13999 40.8 5.4 Coal F
hvAb 14488 35 4.5 Coal G
hvAb 14827 31.4 15.7 Coal H

! - sub-bituminous C
2 - high volatile B bituminous
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Coal Temperature ( °C)
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Time (h)
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(Beamish & Arisoy, 2008)

I~ medium volatile bituminous
2 - low volatile bituminous
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(MDG 1006, 2011) sgi o p 35 L ool J> glad wals

6] 3l Sadle) g e b S i &) (sime Cugh e 50 Dl i
il el JE5 55 Cushe) 332 oIS ol 4 315 o5 angs vl S (sl JIEj shaaiad 53
[(Banerjee, 1985; Kaymakci & Didari, 2002) 55 oo (595545055 inle,S 4 Jilas

sl Byl Yo Jl5 eog3anes 3l o cush, b

Sla S ald slanl 3l wle Jros ol 45 555 o0 (5551 By sl Cagh s )
.(Banerjee, 1985) 545 oo (g355404>

(Jones, 2001) wb oo l8l ) o5l ob e b Jle) (gogmang iole S slasiwl =Y
Oyl g Le,S adgy cel Jej b cugb, STy 0gui o oadlive (Y-F) dolee o a5 ol jlen
D950
Dry coal + moisture — wet coal + heat -

O bulyl a4y (Ko a5 058 &> alil e g Ol ralS cel Wl oo o Zush,
D) 23 0m osali e g sla® Blyze o 45 s LS 4 L g Sl ol et

5 oo J&5 maw sles malS § o5luSis )] Azl oS gl oo 48,5 dulx mhaw I LS

- Moisture Content
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(MDG 1008, 2011) wb ial58l Jlés Jsls a0 ol Gas 3,k 5l oo o1 sle )5 Lawgs ol
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.(Beamish & Beamish, 2010)

(Beamish & Beamish, 2010) LI ..l Queensland o(Siils ;o iolej] 5,90 JI&) slodiges ¥-F Jgax

R7o (°C/h) (1) sg5xo Cughb, & g0d
5.87 11.7 Coal A
5.95 7.3 Coal B
3.18 3.0 Coal C
3.08 5.0 Coal D
28.57 24.0 Coal E

A



./(5&/' U”/'/»;/_}f’} i1 e ’/L/‘Z"U’// :r/wf

160

140

120 1

100

80

32°¢/h 16°Clh

2°ch

Temperature (°C)

EHj UH

60

40 -

20

5 6 7 8 9
Time (hours)

——CoalA =e= CoalB —— (gal C

<

10 11

Coal D

Eaiome Zupby 2454

12 13 14 15

Coal E
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byl s cood Sgliine gy ao 0 LYY Jous JBj sladiges so95as095 Liule 5 sla siowe N Y-F S
(Beamish & Beamish, 2010) Rz islejl (g, 51 eoliiwl b (5,8 o) Ssbbol

o, Glime b L) dgad V' cwy 4y 58 60w Yo VY JLs ,o Beamish 4 Beamish

49 w5 4 Rro &Lnﬂ 3 Sl =l g Jij slodiges Glasin a5 ais 55 Sglaie Cugb,
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(Beamish & Beamish, 2011)

R0 (°C/h) | (1) sgimo Cugby oylpmo | digos
28.57 24 A
7.98 12 B

7 10.9 C
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5.87 11.7 E
6.02 9.8 F
3.18 3 G
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OYAY (6331) Sisd oo 0duals €7 Jloulor Moo 45 wiis s g5wy Sue
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solie Gl 8l L Jles jo gog3an0es Giuls,S an Joled a5 vas oo jlid S Wy,

! - Petrographic Composition
2 - Maceral

3 - Vitrinite

4 - Exinite

3 - Inertinite
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.(Chandra et al., 1990; Walters, 1996) wb o (iolS 0954055 isle S
Liptinite > Vitrinite >> Inertinite

P G55 g Pt i oWl S GLoS § a4 Cad Jl&) £55 45 dy oo Hlai 4 Lol
(Walters, 1996) oS’ o Lol Jl&) (g59mwd55 5 (60954055 inle,S oduay
"gmo yus S -2
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2 - Ash Content
¥ - Soda

¥ - Alumina
¢ - Silica
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5 6D 1 SO cel sas o LSz | S 5l slas g LB aw,s a5 WIS wedS
(Kaymakci & Didari, 2002) a5 ,ls Jlé; g59m095 9 GiulaSTonl 8 50 cosSaus

Sala)S 4 JLEs Jales als el JIEj s sgime 7S wo s Gl o S b 4
Sl e L] (555m095 4 holad 4z )0 9 W)lo (5 7S R70 ke 5 0950 (g355a1095
.(Beamish & Blazak, 2005; Beamish et al., 2005; Beamish & Sainsbury, 2008)

5 6w Vo0 Jlu o Ko g Beamish (oM Y- -0 Jlo o Blazak 4 Beamish
5 o=z S e o bLo LT w6l 600 Yo+ A L o Sainsbury 4 Beamish
Sy |y calidee S GloS 5 oo b Jibj slaaiges Rro ialejl 51 o6 sles il
JUe5 il yaS Jj gyome yuS L (i 4z 52 a5 W) e cnl 4 9 2ol 18 il
L s S lie 7500 Slis @ b g sy 0 R0 Gtalojl po 55090 slod 4y gy
Slasioal aBl ;5eS ggiome S Ol azpe S )l (S dal) Sl (g5gmgs slaxiul
o Jlej slaninal o Bl yton sotome S (i 4z 2 5 wbioo Rl (i9mo9> 4 o)
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ojlzl g 0 o iz 9> A |) 6t Glo S d9zse LS il i Jloj sladiges
VA-F JSCs L O-F S 9 0-F Joax 5o by IS zuls a5 aly aalidl i) sles a5 ans oo

ol 00l 00)9]

(Beamish & Blazak, 2005) Callide Jl&j a.>b Ji; sbodiges Slasin 0-F Joux

RI0 1 (1) 318 Slge | (1) ggizmo yiusSs | ) diges
(°Clh)

5.98 27.8 39.1 TGl
1.69 28 62.2 TG2
4.06 27.9 47.8 TG1/2
11.66 27 19.2 TG3
14.05 27.9 16.1 TG4
16.22 27.2 9.8 TG5
9.31 27.7 28.4 TG6

' - Calcium Chloride
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(Beamish & Blazak, 2005)
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R,0 = 0.0029 x Ash? — 0.4889 x Ash + 20.644
R? = 0.997

-9

A >0 d >, 45 Bdew, e ol 4 ioen e Y00 Jlo jo o, Ken 3 Beamish

a0 L Jlé; slaaiges g ol jadle jlows R70 Lialej] (oo ool ol jiin Sob ;5

Lol LS ams 4 ab oo ioli8l (63m095 sl J&5 Jumils g olomiwl ail jaS Sas Jlé;

el 00 o.))BT \V-¥ uliw 59
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A
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g 800
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(Beamish et al., 2005)
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WS S slaarY o logas (psanlanasT an T8 5 coal JI&5 L (3emST a8 5 (sl ooile J&5
5 obe)S ooy 0 0 iS e Jele o Y 50 35290 51 (nlpli w8l e Based 4 5 S9h o
(Beamish & Jabouri, 2005; Ramlu, 2007) ses 3 1, Ji&;

S U5 5l ol ibs ez gl plodl glog 518 9 285 55 Cldes Y Gy S
b Sl it mhw gley SeBS b g WS o0 S8 U85 5 05eST lacaS 5 st o0
Sl (S35m095 0oy £9,% 5 Sl (ale)S ol w45 555 oo 8 slinnST 2 e
.(Beamish & Jabouri, 2005; Ramlu, 2007)

5 232 Vb S oaimolad (JI&j 5 52 50 ple caSe e B 5l a8 (g9l slale;

(Ramlu, 2007) sxiwa 0934095 (ialo,S dmiue i g diiwd S| olal o

7

SinlaST Lo (JLeg o5 ;o 50 olie cnSoe yie A YL olie 518 laie b sla Jléj a5 Jl> o
(Sujanti et al., 1999) Wi o5
e e olis Les Gaalidl pley @oce (g9, 1y JLE 40 S92 90 55 5L YI-F S
Oley Dae GLE gy U5 iged b dlia ;0 I35 I wiged 09 0 osalic 4 joboslen
B g a8 Sl Clas (ol Sibo g9090 cnl a5 000 5l GlasSy slod 4 oy sl 1) (650
S oo Dy—ite Sidlej (S99 9 Gale S eany gl (Hle Jlgj a0

.(Beamish & Jabouri, 2005)

!'- Absorption
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(MDG 1006, 2011) wby oo Sial3dl 5 J5 s3smo05 shas ol pls 9 9,008 oo 51,3 Cysmmlogans]

{MDG 1008, 2011) ;I o5 Le 595 <l bagyl o 4t Jlé) col Ko a5 bl

oy ALuSs slaasly Gl e

Lol )5 ¥ jigs 0 8l Lole

Toad 55 blioe

A g 8l ble

G391 soss g b L ol Lle

ams 50 g Ohd S, 9 eep ialil g Ol ojlasl pals b aS sas e lid Sliss
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(Ren et al., 1999; Kaymakci & Didari, 2002) wb oo (iol33l (gos>a04> 5l 2o
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3 - Goaf/Gob
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(Sujanti etal., 1999) wl o ,Lal jiig o5 sl sla e ;)
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(Sujanti & Zhang, 1999) s3g5aes Lile S 5l 250 sl 5 JLj ogase phaw o bLs 1 VY- JSs
Wbl oy Jolge  -Y-)-Y-¥
(0,bg, cuolnsd) ¥ (g 5,18 Gos -

iy Lol 5 it (3l Sdlej gogmanss iale S b3 (55, 2 Logy) o)l cuslies
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w0 a9y Calbs ;e Fr e Gl 8L (IS jsb 4 o9 d e 0l JB5 Y (093 anes b S
(Banerjee, 1985) b oo ioli8l ol 5 il a0V ey Y sl
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.(Banerjee, 1982; Banerjee, 1985)

3Hgm 959 42 5o B0 5l jaS Cuwlid (S job 4 g 0)bg) o5 Sl Culis o5 S )b
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.(Banerjee, 1985)

(MDG 1006, 2011) 3,5 w5 0By 93 51 b, Y 625,18 Gos il L
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(Cao et al., 2007)
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.(Banerjee, 1982; Michaylov, 2002; Singh et al., 2002; MDG 1006, 2011)
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! - Extraction Method

2 - Pillar Mining System

3 - Room and Pillar

4 - Block Method

5 - Board and Pillar or Pillar and Breasts
¢ - Wall Mining Systems
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8 - Shortwall Mining Method
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1 - Continuous Miner Machine
2 - Shearer Loader

¥ - Advance Direction

4 - Advance Long Wall

5 - Retreating Long Wall
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! - Gob/Goaf

2 - Leakage

3 - Rate of Advance
4 - Panel
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' -Thermocouple

2 - Ports

3 - Water Trap

4 - Infrared Gas Analyzer
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S Importance of each parameter
i VW (1) | W(3) | M(5) | S(7) | VS(9)
» | 1 | Intrinsic Characteristics
% 2 | Geological Characteristics
= 5| 3 | Mining Characteristics
=g
& | VW: Very Weak importance, W: Weak importance, M: Moderate importance, S: Strength
5 importance, VS: Very Strength importance
‘S?)L& olaazis gl onds Jlu)l 6}:......‘]]44 py2 3l gldiged V-0 Jgux
S Importance of each parameter
= VW (1) | W(3) | M(5) | S(7) | VS(9)

Rank of Coal

Pyrite Content (% )

Intrinsic

1

2

3 | Moisture Content (% )
4 | Ash Content (%)

Characteristics

5

(ton/m?)

Gas Emission in Seam

VS: Very Strength importance

VW: Very Weak importance, W: Weak importance, M: Moderate importance, S: Strength importance,

2 phaaiio sl 0ad o)l (i o8 5] slaige A0 Jyur

No.

Importance of each parameter

VW (1)

W(3) | M(5) | S(7)

VS (9)

Seam

1 | Depth of Cover
_ 8| 2 Thickness of Coal Seam
.g § 3 | Slope of Coal Seam
S8 Exist of Tectonic Faults in
o c| 4
i Seam
S Unworkable Coal Seam in

5 | Vicinity of Extracting Coal

VS: Very Strength importance

VW: Very Weak importance, W: Weak importance, M: Moderate importance, S: Strength importance,
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Importance of each parameter

VW (1)

W (3)

M (5)

S(7)

VS (9)

Extraction Method

Advancing Direction

Rate of Advance

Mining
Characteristics
EaN w N [

Filling of Extracted Area Method

5

Exploitation Factor

VW: Very Weak importance, W: Weak importance, M: Moderate importance, S: Strength importance,
VS: Very Strength importance
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' - Examiners (Scorers) Reliability
¥ - Test- Retest

¥ - Equivalent Forms

¥ - Internal Consistency

5 - Split- Halves

* - Kuder- Richardson

¥ - Coefficient alpha

A - Cronbach
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[Reliability of Main Characteristics With Model: ALPHA]
Case Processing Summary

N %
Valid 3| 100.0

Cases Excluded? 0 .0
Total 3| 100.0

a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha N of Items
0.900 15

Slaade [l 4y axei b SSdle) (s5amwo> odudy 5o Jhe S Jelge slael ol VD=0 Jgux
[Reliability of Intrinsic Characteristics With Model: ALPHA]
Case Processing Summary

N %
Valid 5 100.0

Cases Excluded? 0 .0
Total 5 100.0

a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha N of Items
0.743 15

Olaasiio Jlai 4y azgh b Salle) (559ma55 odady 50 Fihe (oulidipe) Jolge oloiel S8 V-0 Jgoor
[Reliability of Geological Characteristics With Model: ALPHA]
Case Processing Summary

N %
Valid 5 100.0

Cases Excluded? 0 .0
Total 5 100.0

a. Listwise deletion based on all variables in the procedure.
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Reliability Statistics
Cronbach's Alpha N of Items
0.766 15

Olaasia i 4y azgi b Siudle ) (g5awdem onudy 10 5o (6, S00ne Julse slael colld :V V-0 Jgux
[Reliability of Mining Characteristics With Model: ALPHA]
Case Processing Summary

N %
Valid 5 | 100.0

Cases Excluded?® 0 .0
Total 5 | 100.0

a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
0.732 15

@l 5l aslii el /Y 51 55,5 5 g0 plad 4o #lis S T e a8 Slo o 5

510 ye5  (Jaub LB
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9 —die Cugmac &b 5l (Liu & Chen, 2007)  owsige sl gonail ;o FDAHP o) 5,18
a=lei .l ool ool wl (F-0) L (V-0) Laslg, 9 V-0 b gub Jdie (630 olocl a0

QIS o Jde 2gllas S g0 a1y oS o (65 parie o Solw 849 b ke Cugace

(6,800 g (owlicdiimn o 13) bl (b yiol )b (339 8L —)-Y—F—0

29 b 5)Kane 5 (oulidiine) o SIS (ol felb ¥ i (s (6518 (295 Ammlie ( 5le
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Intrinsic Characteristics (IC) | Geological Characteristics (GC) | Mining Characteristics (MC)

IC (1.000, 1.000, 1.000) (0.714, 1.408, 3.000) (0.714, 1.189, 1.800)
GC (0.333, 0.710, 1.400) (1.000, 1.000, 1.000) (0.429, 0.845, 1.400)
MC (0.556, 0.841, 1.400) (0.714, 1.184, 2.333) (1.000, 1.000, 1.000)
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Al ¥ 58 = 039 5 Wh 6313 0339 Zi 36 sas (A-0) b (F-0) Laly 3l eolicul L

kol sl el 56 e 5 (oo 638 2l 035 VA0 Jgo

Z i W~i s o.)s

. 3
(@.6,7) ( 5ialyly (536 0339) o ol
> Intrinsic (0.79906, 1.18732, 1.75441) | (0.1780, 0.3919, 0.8530) | 0.3906
3 Geological (0.52276, 0.84352, 1.25146) | (0.1164, 0.2785, 0.6085) | 0.2704
3 Mining (0.73485, 0.99848, 1.48378) | (0.1637, 0.3296, 0.7214) | 0.3390
Z @ -@oZ)* (0.22273, 0.33011, 0.48622) $=1.000

3 Fhe )8ame 5 (eulide; (SIS (el Sl ¥ (Ao 651 (ol 09 (e Sloged

Lo el )y S5 o oomlive aSiliz el o ool (Lis V=0 IS5 10 Kiudle) (g pmoss bl

l03,8 cenS 1 5Lital o yieS g o s 5 A owliBiipe g SIS

0/50

0/40 0/3906

0/3390

0/30

0/20

el syl ¢339

0/10

0/00
Intrinsic Geological Mining
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Lol 08U 00)91 Y-
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Pyrite Content (PC) Moisture Content (MC)

Ash Content (AC)

Gas Emission (GE)

(0.778, 1.433, 9.000)

(0.714, 1.347, 3.000)

(0.778, 1.408, 9.000)

(0.714, 1.076, 3.000)

(1.000, 1.000, 1.000)

(0.200, 0.940, 3.000)

(0.200, 0.983, 9.000)

(0.143, 0.751, 2.333)

(0.333, 1.064, 5.000)

(1.000, 1.000, 1.000)

(0.429, 1.045, 5.000)

(0.333, 0.799, 2.333)

(0.111, 1.017, 5.000)

(0.200, 0.957, 2.333)

(1.000, 1.000, 1.000)

(0.111, 0.764, 1.667)

Rank of Coal (RC)
RC | (1.000, 1.000, 1.000)
PC | (0.111,0.698, 1.286)
MC | (0.333,0.742, 1.400)
AC (0.111, 0.710, 1.286)
GE | (0.333,0.929, 1.400)

(0.429, 1.332, 7.000)

(0.429, 1.252, 3.000)

(0.600, 1.309, 9.000)

(1.000, 1.000, 1.000)

el 0 538 e 539 9 Wi 518 G3s Zi (3 sae (A=0) b (P-0) Luly, 5 eslial L

el 00 00)51 YV-0 Jjb L) uL.uL?m G’L“" a5 el ool ML?LA Lg’b

S syl 656 5 s G5B ol 59V -0 g

Z i Wi P 0.35
) 31
(0!, 57 7) (L pol )by (53 (y39) (o il
Rank of Coal (0.79048, 1.23048, 3.73719) | (0.0585, 0.2451, 1.7247) | 0.2953
= | Pyrite Content | (022937, 0.86501, 2.40822) | (0.0170,0.1711, 1.1114) | 0.1498
3, | Moisture Content | (0.43665, 091098, 2.41218) | (0.0323,0.1819, 1.1132) | 0.189%
3 ["Ash Content (0.19394, 0.88010, 1.90365) | (0.0144, 0.1741,0.8785) | 0.1317
Gas Emission (0.51643, 1.15194, 3.05153) | (0.0382,0.2278, 1.4083) | 0.2337
7, ®- -®7)* (0.07400, 0.19776, 0.46149) >
2 Kl i9mwog Sl yo 5o (SIS Sl O (s 65L8 jg (S Jloses

S35 9 Sl a0 sla sl )l 058 oo cdalive 4SSl ol oals ools ol A= S

ilod )7 ST slital p S sgimme S g o jletel o i a5 a
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072953
0/2337
0/1896
071498 0/1317
Rank of Pyrlte Moisture Ash Content
Coal Content Content Emlssmn
15 sl ol

J&5 59m093 CublB o S50 SIS sla el )b Ao (631 ol b9 (S Hloges A-D IS

b oy (s ol yly (59 8L,

)

) Cewgn ol 4 axgi b wlidine) plb O (o (Ao 556 (2o amslie o yila
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Depth (D)

Thickness (T)

Slope (S)

Faults (F)

Unworkable Seam (US)

(1.000, 1.000, 1.000)

(0.714, 1.275, 5.000)

(1.000, 2.013, 9.000)

(0.714, 1.246, 5.000)

(0.556, 1.305, 5.000)

(0.200, 0.784, 1.400)

(1.000, 1.000, 1.000)

(0.714, 1.579, 7.000)

(0.429, 0.978, 2.333)

(0.333, 1.023, 3.000)

(0.111, 0.497, 1.000)

(0.143, 0.634, 1.400)

(1.000, 1.000, 1.000)

(0.111, 0.619, 1.667)

(0.143, 0.648, 3.000)

m|wmw|-H4| 0

(0.200, 0.802, 1.400)

(0.429, 1.023, 2.333)

(0.600, 1.615, 9.000)

(1.000, 1.000, 1.000)

(0.333, 1.047, 5.000)

UC | (0.200, 0.766, 1.800)

(0.333, 0.977, 3.000)

(0.333, 1.543, 7.000)

(0.200, 0.955, 3.000)

(1.000, 1.000, 1.000)

el 0 538 e 539 9 Wi (5318 (9 Zi 36 sae (A-0) b (7-0) Luly, 5 eslial L

by syl (65 5 8 g (o 631 2l 039 VY0 Jga

Z, W nE oés
s
(@.8,7) (il 36 o539) n et
Depth (0.77713, 1.33073, 4.07597) (0.0590, 0.2597, 1.8453) 0.3064
= | Thickness (0.45916, 1.04368, 2.32951) (0.0349, 0.2037, 1.0546) 0.1968
3, | Slope (0.19066, 0.66119, 1.47577) (0.0145, 0.1291, 0.6681) 0.1083
3 | Faults (0.44342, 1.06765, 2.71309) (0.0337, 0.2084, 1.2283) 0.2062
Unworkable Seam (0.33850, 1.01998, 2.57586) (0.0257,0.1991, 1.1661) 0.1824
Z ®--Z )" (0.07593, 0.19519, 0.45272) $=1.0000
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Extraction Method (EM)

Advancing Direction (AD)

Rate of Advance (RA)

Filling Method (FM)

Exploitation Factor (EF)

EM

(1.000, 1.000, 1.000)

(0.714, 1.070, 2.333)

(0.429, 0.864, 1.400)

(0.429, 0.864, 1.400)

(0.429, 0.893, 1.286)

AD

(0.429, 0.935, 1.400)

(1.000, 1.000, 1.000)

(0.333, 0.808, 1.000)

(0.429, 0.808, 1.000)

(0.429, 0.835, 1.400)

RA

(0.714, 1.157, 2.333)

(1.000, 1.238, 3.000)

(1.000, 1.000, 1.000)

(0.778, 1.000, 1.286)

(0.714, 1.034, 1.400)

FM

(0.714, 1.157, 2.333)

(1.000, 1.238, 2.333)

(0.778, 1.000, 1.286)

(1.000, 1.000, 1.000)

(0.714, 1.034, 1.400)

EF

(0.778, 1.119, 2.333)

(0.714, 1.198, 2.333)

(0.714, 0.967, 1.400)

(0.714, 0.967, 1.400)

(1.000, 1.000, 1.000)
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Extraction Method (0.56233, 0.93472, 1.42520) | (0.0759, 0.1863, 0.4090) |  0.1798

= | Advancing Direction | (0.48282, 0.87365, 1.14407) | (0.0651,0.1741,0.3283) |  0.1553
3, | Rate of Advance (0.83123, 1.08188, 1.65987) | (0.1121, 0.2156, 0.4763) |  0.2262
3 [ Filling Method (0.83123, 1.08188, 1.57850) | (0.1121, 0.2156, 0.4530) |  0.2225
Exploitation Factor | (0.77713, 1.04623, 1.60562) | (0.1048,0.2085, 0.4608) |  0.2163

Z ®--oZ )" (0.13489, 0.19927, 0.28697) £=1.0000
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Parameters thal Total weight
weight ai(%)
Rank of Coal 0.1153 11.53
Pyrite Content 0.0585 5.85
Moisture Content 0.0740 7.40
Ash Content 0.0514 5.14
Gas Emission in Seam 0.0913 9.13
Depth of Cover 0.0828 8.28
Thickness of Coal Seam 0.0532 5.32
Slope of Coal Seam 0.0293 2.93
Exist of Tectonic Faults in Seam 0.0557 5.57
Unworkable Coal Seam in Vicinity of Extracting Coal Seam 0.0493 4.93
Extraction Method 0.0609 6.09
Advancing Direction 0.0526 5.26
Rate of Advance 0.0767 7.67
Filling of Extracted Area Method 0.0754 7.54
Exploitation Factor 0.0733 7.33
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p3o prase SLA 4 ax g b () aalie G ile

RC PC MC AC GE
Rank of Coal (TC) 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Pyrite Content (PC) 0.714 | 1.000 | 0.714 | 0.714 | 0.714
Moisture Content (MC) | 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Ash Content (AC) 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Gas Emission (GE) 1.000 | 1.400 | 1.000 | 1.000 | 1.000

Py raie SIS 4 a2 g b (255 anlie sl

RC pPC MC AC GE
Rank of Coal (TC) 1.000 | 1.286 | 1.286 | 1.286 | 1.286
Pyrite Content (PC) 0.778 | 1.000 | 1.000 | 1.000 | 1.000
Moisture Content (MC) | 0.778 | 1.000 | 1.000 | 1.000 | 1.000
Ash Content (AC) 0.778 | 1.000 | 1.000 | 1.000 | 1.000
Gas Emission (GE) 0.778 | 1.000 | 1.000 | 1.000 | 1.000

Pl prasie S 4 ax g b (25 anlie G ile

RC PC MC AC GE
Rank of Coal (TC) 1.000 | 1.286 | 1.000 | 1.000 | 1.000
Pyrite Content (PC) 0.778 | 1.000 | 0.778 | 0.778 | 0.778
Moisture Content (MC) | 1.000 | 1.286 | 1.000 | 1.000 | 1.000
Ash Content (AC) 1.000 | 1.286 | 1.000 | 1.000 | 1.000
Gas Emission (GE) 1.000 | 1.286 | 1.000 | 1.000 | 1.000

VAY
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RC PC MC AC GE
Rank of Coal (TC) 1.000 | 1.800 | 1.000 | 1.286 | 1.000
Pyrite Content (PC) 0.556 | 1.000 | 0.556 | 0.714 | 0.556
Moisture Content (MC) | 1.000 | 1.800 | 1.000 | 1.286 | 1.000
Ash Content (AC) 0.778 | 1.400 | 0.778 | 1.000 | 0.778
Gas Emission (GE) 1.000 | 1.800 | 1.000 | 1.286 | 1.000
e paasiie OIS 4y az gl b (g5 ammliie e il
RC PC MC AC GE
Rank of Coal (TC) 1.000 | 1.000 | 1.800 | 9.000 | 1.000
Pyrite Content (°C) | 1.000 | 1.000 | 1.800 | 9.000 | 1.000
Moisture Content (MC) | 0.556 | 0.556 | 1.000 | 5.000 | 0.556
Ash Content (AC) 0.111 | 0.111 | 0.200 | 1.000 | 0.111
Gas Emission (GE) 1.000 | 1.000 | 1.800 | 9.000 | 1.000
pip paase Sl 4 azgi b (2 o) dmnlie e ilo
RC PC MC AC GE
Rank of Coal (TC) 1.000 | 1.000 | 3.000 | 1.800 | 1.000
Pyrite Content (PC) 1.000 | 1.000 | 3.000 | 1.800 | 1.000
Moisture Content (MC) | 0.333 | 0.333 | 1.000 | 0.600 | 0.333
Ash Content (AC) 0.556 | 0.556 | 1.667 | 1.000 | 0.556
Gas Emission (GE) 1.000 | 1.000 | 3.000 | 1.800 | 1.000
b paasie S 4 Az g b (25 aemlie e Sle
RC | PC | MC | AC | GE
Rank of Coal (TC) 1.000 | 1.667 | 0.714 | 1.000 | 0.714
Pyrite Content (PC) 0.600 | 1.000 | 0.429 | 0.600 | 0.429
Moisture Content (MC) | 1.400 | 2.333 | 1.000 | 1.400 | 1.000
Ash Content (AC) 1.000 | 1.667 | 0.714 | 1.000 | 0.714
Gas Emission (GE) 1.400 | 2.333 | 1.000 | 1.400 | 1.000

VAY
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o paasie Sl & 425 L (2 dmlie (m flo

RC PC MC AC GE
Rank of Coal (TC) 1.000 | 1.400 | 2.333 | 1.000 | 0.778
Pyrite Content (PC) 0.714 | 1.000 | 1.667 | 0.714 | 0.556
Moisture Content (MC) | 0.429 | 0.600 | 1.000 | 0.429 | 0.333
Ash Content (AC) 1.000 | 1.400 | 2.333 | 1.000 | 0.778
Gas Emission (GE) 1.286 | 1.800 | 3.000 | 1.286 | 1.000

s paae DL & a9 b (g5 amlie (i ile

RC PC MC AC GE
Rank of Coal (TC) 1.000 | 9.000 | 1.800 | 1.800 | 1.286
Pyrite Content (PC) 0.111 | 1.000 | 0.200 | 0.200 | 0.143
Moisture Content (MC) | 0.556 | 5.000 | 1.000 | 1.000 | 0.714
Ash Content (AC) 0.556 | 5.000 | 1.000 | 1.000 | 0.714
Gas Emission (GE) 0.778 | 7.000 | 1.400 | 1.400 | 1.000

03l prasiie DL 4 ax g b () dnglie e yile

RC pPC MC AC GE
Rank of Coal (TC) 1.000 | 1.000 | 2.333 | 1.400 | 1.000
Pyrite Content (PC) 1.000 | 1.000 | 2.333 | 1.400 | 1.000
Moisture Content (MC) | 0.429 | 0.429 | 1.000 | 0.600 | 0.429
Ash Content (AC) 0.714 | 0.714 | 1.667 | 1.000 | 0.714
Gas Emission (GE) 1.000 | 1.000 | 2.333 | 1.400 | 1.000

35l paasie DL & 4295 b (g5 dmlie (mile

RC PC MC AC GE
Rank of Coal (TC) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Pyrite Content (°C) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Moisture Content (MC) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Ash Content (AC) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Gas Emission (GE) 1.000 | 1.000 | 1.000 | 1.000 | 1.000

\AY




Olaastne ol a4 axei b gs';lé eal,ls O =95 deslie o s Slo

:Y—;?) Jj..\:? 6:\A|o|

o s (st DI 4 4z g5 b (2 Ao u ile
RC PC MC AC GE
Rank of Coal (TC) 1.000 | 1.400 | 1.400 | 1.400 | 1.400
Pyrite Content (PC) 0.714 | 1.000 | 1.000 | 1.000 | 1.000
Moisture Content (MC) | 0.714 | 1.000 | 1.000 | 1.000 | 1.000
Ash Content (AC) 0.714 | 1.000 | 1.000 | 1.000 | 1.000
Gas Emission (GE) 0.714 | 1.000 | 1.000 | 1.000 | 1.000
o0,z (aazie Ol 4 az g b (2 g5 dlie o
RC PC MC AC GE
Rank of Coal (TC) 1.000 | 0.778 | 0.778 | 0.778 | 0.778
Pyrite Content (°C) | 1.286 | 1.000 | 1.000 | 1.000 | 1.000
Moisture Content (MC) | 1.286 | 1.000 | 1.000 | 1.000 | 1.000
Ash Content (AC) 1.286 | 1.000 | 1.000 | 1.000 | 1.000
Gas Emission (GE) 1.286 | 1.000 | 1.000 | 1.000 | 1.000
P20l paase Sl 4 azgi b (o) dnlie G lo
RC pPC MC AC GE
Rank of Coal (TC) 1.000 | 1.286 | 1.286 | 1.800 | 3.000
Pyrite Content (PC) 0.778 | 1.000 | 1.000 | 1.400 | 2.333
Moisture Content (MC) | 0.778 | 1.000 | 1.000 | 1.400 | 2.333
Ash Content (AC) 0.556 | 0.714 | 0.714 | 1.000 | 1.667
Gas Emission (GE) 0.333 | 0.429 | 0.429 | 0.600 | 1.000

YAD




Olaasie Olpas 4 axgi b cwlidine) el )b O (295 duslie Glam il Y- Jgo

D T S F us
Depth (D) 1.000 | 1.667 | 1.667 | 0.714 | 1.667
Thickness (T) 0.600 | 1.000 | 1.000 | 0.429 | 1.000
Slope (S) 0.600 | 1.000 | 1.000 | 0.429 | 1.000
Faults (F) 1.400 | 2.333 | 2.333 | 1.000 | 2.333
Unworkable Seam (US) | 0.600 | 1.000 | 1.000 | 0.429 | 1.000

p9> paasie SL 4 4> g b (2 amlie i ile

D T S F us
Depth (D) 1.000 | 1.000 | 1.400 | 2.333 | 2.333
Thickness (T) 1.000 | 1.000 | 1.400 | 2.333 | 2.333
Slope (S) 0.714 | 0.714 | 1.000 | 1.667 | 1.667
Faults (F) 0.429 | 0.429 | 0.600 | 1.000 | 1.000
Unworkable Seam (US) | 0.429 | 0.429 | 0.600 | 1.000 | 1.000

po paasie DLl & 4295 b (g5 dmlie (myile

D T S F us
Depth (D) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Thickness (T) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Slope (S) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Faults (F) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Unworkable Seam (US) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

Pl paate SIS 4 425 b (g dmlie i le

D T S F uUs
Depth (D) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Thickness (T) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Slope (S) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Faults (F) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Unworkable Seam (US) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
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D T S F us
Depth (D) 1.000 | 1.000 | 1.000 | 1.400 | 0.778
Thickness (T) 1.000 | 1.000 | 1.000 | 1.400 | 0.778
Slope (S) 1.000 | 1.000 | 1.000 | 1.400 | 0.778
Faults (F) 0.714 | 0.714 | 0.714 | 1.000 | 0.556
Unworkable Seam (US) | 1.286 | 1.286 | 1.286 | 1.800 | 1.000
el masiie SIS 4 4z gl b (o2s5 dunlio e il
D T S F us
Depth (D) 1.000 | 2.333 | 7.000 | 1.400 | 1.000
Thickness (T) 0.429 | 1.000 | 3.000 | 0.600 | 0.429
Slope (S) 0.143 | 0.333 | 1.000 | 0.200 | 0.143
Faults (F) 0.714 | 1.667 | 5.000 | 1.000 | 0.714
Unworkable Seam (US) | 1.000 | 2.333 | 7.000 | 1.400 | 1.000
b aasie Ol ey azgi b (o7 s) amaliie G il
D T S F us
Depth (D) 1.000 | 0.714 | 1.000 | 1.667 | 0.714
Thickness (T) 1.400 | 1.000 | 1.400 | 2.333 | 1.000
Slope (S) 1.000 | 0.714 | 1.000 | 1.667 | 0.714
Faults (F) 0.600 | 0.429 | 0.600 | 1.000 | 0.429
Unworkable Seam (US) | 1.400 | 1.000 | 1.400 | 2.333 | 1.000
b paasie S 4 Az g b (25 aemlie e Sle
D T S F us
Depth (D) 1.000 | 1.286 | 9.000 | 1.286 | 3.000
Thickness (T) 0.778 | 1.000 | 7.000 | 1.000 | 2.333
Slope (S) 0.111 | 0.143 | 1.000 | 0.143 | 0.333
Faults (F) 0.778 | 1.000 | 7.000 | 1.000 | 2.333
Unworkable Seam (US) | 0.333 | 0.429 | 3.000 | 0.429 | 1.000
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D T S F us
Depth (D) 1.000 | 1.286 | 1.800 | 1.000 | 1.286
Thickness (T) 0.778 | 1.000 | 1.400 | 0.778 | 1.000
Slope (S) 0.556 | 0.714 | 1.000 | 0.556 | 0.714
Faults (F) 1.000 | 1.286 | 1.800 | 1.000 | 1.286
Unworkable Seam (US) | 0.778 | 1.000 | 1.400 | 0.778 | 1.000

2o paasie Sl 4 425 b (2 dmlie (m flo

D T s F us
Depth (D) 1.000 | 5.000 | 5.000 | 5.000 | 1.667
Thickness (T) 0.200 | 1.000 | 1.000 | 1.000 | 0.333
Slope (S) 0.200 | 1.000 | 1.000 | 1.000 | 0.333
Faults (F) 0.200 | 1.000 | 1.000 | 1.000 | 0.333
Unworkable Seam (US) | 0.600 | 3.000 | 3.000 | 3.000 | 1.000

03l prasiie DL 4 axgi b () duglie e yile

D T S F us
Depth (D) 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Thickness (T) 0.714 | 1.000 | 0.714 | 0.714 | 0.714
Slope (S) 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Faults (F) 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Unworkable Seam (US) | 1.000 | 1.400 | 1.000 | 1.000 | 1.000

o33lss saasie DIk 4 azgi b (g5 dmalie e il

D T S F uUs
Depth (D) 1.000 | 1.000 | 2.333 | 1.400 | 1.000
Thickness (T) 1.000 | 1.000 | 2.333 | 1.400 | 1.000
Slope (S) 0.429 | 0.429 | 1.000 | 0.600 | 0.429
Faults (F) 0.714 | 0.714 | 1.667 | 1.000 | 0.714
Unworkable Seam (US) | 1.000 | 1.000 | 2.333 | 1.400 | 1.000

YAA
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D T S F us
Depth (D) 1.000 | 1.667 | 1.667 | 1.000 | 5.000
Thickness (T) 0.600 | 1.000 | 1.000 | 0.600 | 3.000
Slope (S) 0.600 | 1.000 | 1.000 | 0.600 | 3.000
Faults (F) 1.000 | 1.667 | 1.667 | 1.000 | 5.000
Unworkable Seam (US) | 0.200 | 0.333 | 0.333 | 0.200 | 1.000

o0,z paazie Ol 4y az g b (295 dmlie o

D T S F us
Depth (D) 1.000 | 0.714 | 1.000 | 0.714 | 0.556
Thickness (T) 1.400 | 1.000 | 1.400 | 1.000 | 0.778
Slope (S) 1.000 | 0.714 | 1.000 | 0.714 | 0.556
Faults (F) 1.400 | 1.000 | 1.400 | 1.000 | 0.778
Unworkable Seam (US) | 1.800 | 1.286 | 1.800 | 1.286 | 1.000

2ol paasile Ll 4 arsi b (2 dmlie G ile

D T s F us
Depth (D) 1.000 | 1.000 | 7.000 | 0.778 | 1.400
Thickness (T) 1.000 | 1.000 | 7.000 | 0.778 | 1.400
Slope (S) 0.143 | 0.143 | 1.000 | 0.111 | 0.200
Faults (F) 1.286 | 1.286 | 9.000 | 1.000 | 1.800
Unworkable Seam (US) | 0.714 | 0.714 | 5.000 | 0.556 | 1.000
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EM AD RA FM EF
Extraction Method (EM) | 1.000 | 0.714 | 0.714 | 0.714 | 0.714
Advancing Direction (AD) | 1.400 | 1.000 | 1.000 | 1.000 | 1.000
Rate of Advance (RA) 1.400 | 1.000 | 1.000 | 1.000 | 1.000
Filling Method (FM) 1.400 | 1.000 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 1.400 | 1.000 | 1.000 | 1.000 | 1.000

p9> paasie SL 4 4> g b (2 amlie e
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Advancing Direction (AD) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Rate of Advance (RA) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Filling Method (FM) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

pom paaste SIS & 4295 b () dmlie m ile
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.400 | 1.400 | 1.400 | 1.000
Advancing Direction (AD) | 0.714 | 1.000 | 1.000 | 1.000 | 0.714
Rate of Advance (RA) 0.714 | 1.000 | 1.000 | 1.000 | 0.714
Filling Method (FM) 0.714 | 1.000 | 1.000 | 1.000 | 0.714
Exploitation Factor (EF) | 1.000 | 1.400 | 1.400 | 1.400 | 1.000

Pl ez Sl 4 az g b () anglie o Sle
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Advancing Direction (AD) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Rate of Advance (RA) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Filling Method (FM) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
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oy pastie SLI 4 az g b (2g) dnlie e il
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.286 | 1.286 | 1.000 | 1.286
Advancing Direction (AD) | 0.778 | 1.000 | 1.000 | 0.778 | 1.000
Rate of Advance (RA) 0.778 | 1.000 | 1.000 | 0.778 | 1.000
Filling Method (FM) 1.000 | 1.286 | 1.286 | 1.000 | 1.286
Exploitation Factor (EF) | 0.778 | 1.000 | 1.000 | 0.778 | 1.000

e paasiie Sl 4 azgi b (2 dunlie s yile
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 2.333 | 0.778 | 1.000 | 1.000
Advancing Direction (AD) | 0.429 | 1.000 | 0.333 | 0.429 | 0.429
Rate of Advance (RA) 1.286 | 3.000 | 1.000 | 1.286 | 1.286
Filling Method (FM) 1.000 | 2.333 | 0.778 | 1.000 | 1.000
Exploitation Factor (EF) | 1.000 | 2.333 | 0.778 | 1.000 | 1.000

e paatie Ol a4 4z g b () amlie i ile
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.286 | 1.000 | 1.286 | 1.286
Advancing Direction (AD) | 0.778 | 1.000 | 0.778 | 1.000 | 1.000
Rate of Advance (RA) 1.000 | 1.286 | 1.000 | 1.286 | 1.286
Filling Method (FM) 0.778 | 1.000 | 0.778 | 1.000 | 1.000
Exploitation Factor (EF) | 0.778 | 1.000 | 0.778 | 1.000 | 1.000

ke masiie Sl a4y 4z gl b (g dunliie e il
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.000 | 0.429 | 0.429 | 0.429
Advancing Direction (AD) | 1.000 | 1.000 | 0.429 | 0.429 | 0.429
Rate of Advance (RA) 2.333 | 2.333 | 1.000 | 1.000 | 1.000
Filling Method (FM) 2.333 | 2.333 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 2.333 | 2.333 | 1.000 | 1.000 | 1.000

1)




Olaasie Ol)las 4 4z 65 b (5,000 yel )b O (295 anslie Gla s yile (F-0 Joaz (sasll

ot prastie Ol 4 ax g b (295 dmalie e Sle
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Advancing Direction (AD) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Rate of Advance (RA) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Filling Method (FM) 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

P20 paaie S 4 az g b () dunlie s yile
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.000 | 0.714 | 0.714 | 0.714
Advancing Direction (AD) | 1.000 | 1.000 | 0.714 | 0.714 | 0.714
Rate of Advance (RA) 1.400 | 1.400 | 1.000 | 1.000 | 1.000
Filling Method (FM) 1.400 | 1.400 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 1.400 | 1.400 | 1.000 | 1.000 | 1.000

el prasie DL 4 azxgi b (2 ammlie i ile
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.000 | 1.000 | 0.778 | 1.000
Advancing Direction (AD) | 1.000 | 1.000 | 1.000 | 0.778 | 1.000
Rate of Advance (RA) 1.000 | 1.000 | 1.000 | 0.778 | 1.000
Filling Method (FM) 1.286 | 1.286 | 1.286 | 1.000 | 1.286
Exploitation Factor (EF) | 1.000 | 1.000 | 1.000 | 0.778 | 1.000

o33lgs jaasie DIk 4 azgi b (g5 dmalie e il
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 0.714 | 0.714 | 0.714 | 1.000
Advancing Direction (AD) | 1.400 | 1.000 | 1.000 | 1.000 | 1.400
Rate of Advance (RA) 1.400 | 1.000 | 1.000 | 1.000 | 1.400
Filling Method (FM) 1.400 | 1.000 | 1.000 | 1.000 | 1.400
Exploitation Factor (EF) | 1.000 | 0.714 | 0.714 | 0.714 | 1.000
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EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Advancing Direction (AD) | 0.714 | 1.000 | 0.714 | 0.714 | 0.714
Rate of Advance (RA) 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Filling Method (FM) 1.000 | 1.400 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 1.000 | 1.400 | 1.000 | 1.000 | 1.000
o0,z prasie Ol 4 argi b (2 o) amalie u ilo
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 1.000 | 0.714 | 0.714 | 0.714
Advancing Direction (AD) | 1.000 | 1.000 | 0.714 | 0.714 | 0.714
Rate of Advance (RA) 1.400 | 1.400 | 1.000 | 1.000 | 1.000
Filling Method (FM) 1.400 | 1.400 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 1.400 | 1.400 | 1.000 | 1.000 | 1.000
ol paasie L 4 4z g b (g amlie i ile
EM AD RA FM EF
Extraction Method (EM) | 1.000 | 0.714 | 0.714 | 0.714 | 0.714
Advancing Direction (AD) | 1.400 | 1.000 | 1.000 | 1.000 | 1.000
Rate of Advance (RA) 1.400 | 1.000 | 1.000 | 1.000 | 1.000
Filling Method (FM) 1.400 | 1.000 | 1.000 | 1.000 | 1.000
Exploitation Factor (EF) | 1.400 | 1.000 | 1.000 | 1.000 | 1.000

\ay




Abstract

The coal spontaneous combustion in coal mines is one of the most important
problems in all coal production countries and is a big fear for industries and researchers
involved in this field study.

Most of the coal fires due to spontaneous combustion will be started in a small area
and gradually influence to a wide area, that have greatly threatened the mining industry
and have been considered as one of the major catastrophes in many country. The results
of coal spontaneous combustion is enormous economic losses and personal casualties,
increase the temperature inside the mine, creating problem in mine ventilation; the
damage resulting from coal spontaneous combustions have also led to massive
environmental pollution. Thus, coal spontaneous combustions are an immediate
problem to solve.

In this research, according to a review of all the latest, known and credible studies
about coal spontaneous combustion from around the world and identification of many
important and effective parameters, and selected 15 parameters which were applicable
to the evaluation. After identification the effective parameters on coal spontaneous
combustion, for using the FDAHP method and determination weight of each parameter,
a technical questionnaires prepared and sent to experts. Then, for providing a
quantitative classification system, based on the effective parameters of coal spontaneous
combustion capability, the qualitative experts' response by FDAHP method were
analyzed and the weight of each parameter was obtained. In the other method using
RES approach, the weight of each parameter was calculated; that comparison of 2
methods illustrared relatively good concordance.

With access to the weight of each parameter, a new quantitative classification system
was proposed which ‘“Coal Spontaneous Combustion Potential index (CSCPi) >’ has
been named. In the CSCPi system, a number from 0 to 100 can be assigned to each coal
layers, with higher values corresponding to greater ease of coal spontaneous combustion
capability. Based on the CSCPi classification, coal layers are classified into three modes
from the view point of coal spontaneous combustion capability: low, medium, high.

Then with obtain data related to the intrinsic, geological and mining charactristics,
special index calculated for each layer in Pashkalat, Kelariz and Razmja coal region of
layers of Eastern Alborz mines company. So, a comprehensive and perfect evalution of
the layers in the study area were presented. Finally, by using the event of spontaneous
combustion occurred in the region, an initial validation for the application systematic
approach in the study area was conducted. That were comparison demonstrated
relatively good concordance.
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