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Feasibility evaluation method and application of moderate in—situ gasification in deep tight coal &

gas reservoirs
KANG Yili', SHAO Junhua', LIU Jiarong', CHEN Mingjun', YOU Lijun', CHEN Xueni', CAO Wangkun'’

(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan
610500, China; 2. Engineering Technology Research Institute, Coalbed Methane Co., Lid., PetroChina, Xi’an, Shaanxi 710082,
China)

Abstract: In order to establish a systematic evaluation of deep tight coal reservoirs and ensure the efficient, economic and safe
implementation of moderate in—situ gasification projects in deep tight coal reservoirs, a feasibility evaluation method based on fuzzy
analytic hierarchy process was developed. The methodology comprises: (1) the establishment of an evaluation index set of 3 first-level
indicators, including resource conditions, reservoir conditions and preservation conditions, and 18 second-level indicators, including
parameters such as coal rank, coal rock reservoir thickness, and coal rock reservoir pressure coefficient, along with a graded comment set
categorizing outcomes as “feasible”, “basically feasible”, and “infeasible”; (2) the determination of indicator weights through the
analytic hierarchy process; (3) the calculation of each indicator’s membership degree using a trapezoidal membership function to
construct an evaluation matrix; and (4) the synthesis of the evaluation and weight matrices to ascertain the membership degrees
corresponding to “feasible”, “basically feasible”, and “infeasible” for candidate areas, thus determining the feasibility based on the
principle of maximum membership degree. The evaluation method was applied to the feasibility evaluation of moderate in-situ gasification
for the deep No. 8 tight coal reservoir in the M block of the Ordos Basin. The evaluation results show that the membership degrees of
“feasible”, “basically feasible” and “infeasible” for moderate in—situ gasification of No. 8 coal reservoir in the deep part of M block are
0.413, 0.425 and 0.162 respectively, with the maximum being 0.425, thus determining the feasibility as “basically feasible”. The
comprehensive quantitative feasibility evaluation method of moderate in—situ gasification of deep tight coal reservoir, which places

particular emphasis on the evaluation of preservation conditions, provides scientific guidance for the implementation of moderate in—situ
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gasification projects in deep tight coal reservoirs.

Keywords: tight coal & gas reservoir; moderate in—situ gasification; fuzzy analytic hierarchy process; feasibility evaluation; evaluation of

coal rock reservoir
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Fig. 1 Fundamental concept of feasibility evaluation for moderate in—situ gasification of coal & gas reservoirs
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coal & gas reservoirs

%

" FER AT PP
Ay W o " P
K3 (0,15] (15,35] (35,55] >55
R (0,10] (10,30] (30,50] >50
U Zix (0,20] (20,35] (35,50] >50
o3 (0,1.0] (1.0,2.5] (2.5,4.0] >4.0
I# 7 ik (0,62.01  (62.0,64.5]  (64.5,67.0] >67.0

3 BREREEORUHEE AT
31 WEEREE

R A T2 PR L R H R PRI BB R
RISt 2 B 5 A R e B UM O OC R B Bk
JE PR JEBOR, PR O S, AR X TR R, R 5
Z AR YA R, A O R, A TR AR R
Ml MBS RS B2 7% 1 AR ML R R 2 m, JRHREAT
TCHABE R JEERE R BRA T 0.8~1.0 ms WAL &2 A



240 BT, 45 DR EU ME R R A st A T AT AN D53k S

2025 4F
F15E H2W

RO 2R UM A 2 R A S AR IR 15 m,
ARCTACEEE TR 1.5 ms £ 5 SRR FRRH 1.2 m,
I RRSA 12 mP 00 I R R R BT %
EAEIZIREE N S m B PEGCA L BEA A2 R EE KT 5 m/h
TEET 12 m i, PFON B A 2R E R T T2 m/h
T 5 mBF GO P AR RN T 2 m B K T 12 m
i, PFEH RS

3.2 BREMRIER

WA GE Z R DL T N A b A s A 24
PERNZ Gl . BEA 2Bkt AL 2 Y53 Ak
B APEZE 7 R T M 5 A R TR T, TR S it X
FER AT A o 7 AR Bl RE A i 2 R R g
BER AR MRS o A )2 MRS 2 2 000 m
PAJG , T Ak i J2 30 2% 12 6l 2 7K DA I S K 7 B &
I ALK B AR AN B, 22 A S AHE
Wi o B A i 2 R O VR B P - A i 2 H R
/NTFEETF 500 m B K T4 T 4 500 m PER RS FE KT
500 m /N F 45 F 1 000 m 2 [8] 5% 7£ K F 3 500 m /hF
4500 m Z [B] PPN FER T 1000 m/hT45 T 1500 m
ZIHELAER T2 500 m/NFAET3 500 m Z [HIPFHH B 5 78
KT 1500 m/NFEET2 500 m Z ] PELCHAL .

3.3 WKWEEEmMA

SRR WA R Sk e, BRI A
AN S 5 IR B TR 7= 1 1 R AR A A 5 £
K, G5 EMIE SR P ES R E AT
12°~70° , [ Ab Ak i 50 5 A i 2 I A — A
101471 TR b 3 B 8l b A< Ak B9 18 A T 0°~70°,
I BT A o 3571 £ 45 T T PR 25 0 O
JET A B IR BRI - AR R O 350 PP 5
BLFA A T 12° ~ <35 VP4l R s i f A T>35°~70° W2,
s AN T 12° 8K T 707 ECR S

3.4 BREKSEH

R VR A S R Ak U2 A b T D o A o 7R
32 AN TR Mo AR R, JRESA A A 52 il OR A2 I 1) A 2 2
IFBEREVERY BN R . FUEZSMREAT B 5e 8, OF
BER B 5 040 245 LT BE ol T 5Kk 5 24 1T 2 5 2L
FHBE G AR, T B AL 25 A R JBE o 245 ) S DA A A T i
Koy, RN BE B T | R I BE ™ R R A IR A5
LA A, T B A S e A 220 L A 9 R B
PSR R A F b B o L O SR AR, 4 B R A 4 Bt
IR B IE G, BF T 45 R W « S A 45 M AR AN SRE 5 L

KT 70%, Y-8 Rk s 45 KT 50% /N T 45T 70% 2 [0 N
B 78K T 30% /N T2 50% Z 8], ¥Rl vhs /N T4
F30%, W R

35 BREfREStRTELES

W At 2 B SR AL R R A R R 4
R 2 AT SR 1 A5 R A1 A — o 4 [R] S L PN 17 28 Ak 17
0,3 TR )2 R AR SO R R AT RAE . A
JZ R AR AL RAK T 25% , Je i B w0 # oAy A F <4k .
JMF A B IR 5325 S B RCRFE AR, S Je it
RN 1 m, JehT 2 58 B R B A i )2
JEEE Y 20%5T . ALt , i L2 it 2 PR i A AR 1 - BR
1 25%, AT 2R LR 1 m, A AR fE R L RR A
20%, iy 2 B A i 2 3% 2 M AR Ak ke B8R IR B T
H(FK2),

R2 BEMHMSUER TREEHREEEERTHERRRE
TRt T 2R
Table 2 Resource endowment ratings for coal rock
reservoir continuity and variation trends in context of
moderate in-situ gasification of coal & gas reservoirs
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Table 4 Indicator rating system for feasibility evaluation of moderate in-situ gasification in deep coal & gas reservoirs
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Table 5 Indicators for evaluating feasibility of moderate in—situ gasification in deep tight coal & gas reservoirs
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Table 8 Calculation of evaluation indicator weights
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Fig. 3 Statistical results of vitrinite reflectance in the 8th coal

reservoir
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Fig. 4  Analysis results of coal rock components in the 8th coal reservoir
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Table 10 Evaluation matrix calculation results
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P 0.000 0 0.500 0 0.500 0
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PRI W5y 0.000 0 0.6770 03230
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