2016 4F 6 J], 55 22 4%, %5 24, 378-384 11 oK OH ROE R
Jun 2016, Vol.22, No.2, pp.378-384 Geological Journal of China Universities

DOI: 10.16108/j.issn1006-7493.2015095

R ST R MR R4 R R I R R R

745, RREAR, B R, £ 6, k4, FTAE, FiEa), B

34

Gl

A R AR IR T E B, 715400

WE . SRS R EERSE L R—HE =, SR T LW AR R IEME LT, R, ZAEEIR R
SR, ) — DX HRAR AR 21 L 2 R — AU [ A = SRR R Bk 22 5, R IR A JhE 2 A 249 B 1 (8 DA S R
WHNIRIT BB IRAR o ZSCNE A e . W . B SRRy T XA 2 AR Y M AT T g, S5 R, X
W35, 5% ISR MRE, JEERR, BRI SR EZAMNZE; BZEUCERRRRERE S, 3, Bl &
R, HARINRT RSN DMUR-FIRAER . U3, S B R T m o, B, AL EMS
BRI, B, IR BRI IR F R, AR TR, (AT RN 2 s R E A Y AT
WE N A UL, BEnlik 19.73 ', SR FE 1%L L, FRREEER K HEARREKZ6EE, AR TH
RESE

XA WER; MHZE; Ptk 888 LR SRS M
FESES: P618.11 XHkFRIRAG: A XERHRS: 1006-7493 (2016) 02-0378-07

Heterogeneity and Significance of Coal Reservoir of Upper Paleozoic
in Southeast Margin of Ordos Basin
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Abstract: A number of high-yield wells has emerged in the southeast margin of Ordos Basin, which showed the potential of the Upper
Paleozoic exploration and development of coalbed methane resources. However, owning to the coal reservoir heterogeneity, great
differences of individual gas wells were observed in adjacent block groups and sometime even in the same block. Therefore, a deeper
understanding of reservoir heterogeneity is needed for efficient exploration and development. Systematic studies were conducted on
coal reservoir in terms of rock characteristics, physical characteristics, adsorption characteristics, and gas characteristics. The results
showed that the 3, 5, 11 coal seam, with stable distribution and large thickness, is the main target for exploration and development of
coalbed methane. Half-bright coal seam and semi-dark coal with high vitrinite content has better fracture resistance, whereas a low
ash-lean coal was also found, with anthracite and a small amount of high grade coal identified in some sections. We found that coal rock
porosity and permeability are low, showing strong adsorption, short adsorption time and the higher desorption rate. This is conducive to
CBM output, however, coal measures of reservoir stimulation need to be strengthened. The average gas content is about 11 m%/ t or
more, with a maximum of 19.73 m’/ t, and the average gas saturation is above 61%, indicating a greater resource and a high density of
formation energy, in favor of CBM desorption output.
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Fig. 1  The tectonic units of the Ordos basin
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Fig. 2 Histogram of content of coal macerals in the southeast

margin of Ordos basin
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Table 1  Statistics of Coal vitrinite reflectance in the southeast
margin of Ordos basin
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Fig. 4  Adsorptions isotherm of typical coal rocks in the
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Table 2 Statistics of test parameters of parameter well in the southeast margin of Ordos basin

Mk S5 Y1 Y2 Y3 Y4 Y5 Y6 Y7

kg2 5 11 11 11 11 5 5
My = EScd EScd EScd £ EScd £ EScd
SREZEREE (m) 757 846 867 892 884 1015 1130
fi#)2 % F1 (MPa) 3.11 438 477 4.85 4.68 5.09 492
JE 186 (MPa/100 m) 0.411 0.502 0.536 0.542 0.530 0.501 0.435
EVAEY A 0.419 0.528 0.561 0.555 0.540 0.512 0.444
BIEF(md) 0.121 0.174 0.251 0.223 0.192 0.053 0.106
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Table 3 Statistics of adsorption characteristics of coalbed methane in the southeast margin of Ordos basin

5 BES Bk FROKESSEMmA)  ZEREFRMPa)  ZERES(MPa)  BHIEFEEMY)  IGAEMERE S (Mpa)  f#%(%)
3 T 18.73 32.11 3.24 20.74 3.44 89.16
H 11 T 17.00 29.65 2.01 21.22 2.94 89.74
3 B 15.68 20.72 3.33 21.41 3.10 86.85
H2 5 B 18.07 25.83 323 21.00 5.39 95.07
11 I 19.73 20.65 1.94 22.32 4.82 89.80
5 U 16.73 17.01 1.93 17.01 3.44 93.95
i3 11 Ry 11.43 23.07 2.02 18.56 1.95 79.85
3 P 10.05 15.54 1.95 21.25 1.11 84.56
H4 5 g 11.58 20.63 1.97 13.50 252 95.25
11 TR 9.93 10.07 2.39 18.00 1.15 95.39
3 T 10.90 26.13 2.04 20.88 1.10 95.80
HS 5 TR 14.40 26.14 2.08 20.87 1.82 95.25
3 T 12.43 25.52 2.24 19.07 1.00 95.45
He 5 7y 15.18 19.94 1.76 15.78 1.87 95.39
11 5YLs 12.58 25.69 2.35 19.16 1.53 60.43
H7 5 T 10.13 20.67 2.08 15.50 1.37 62.25
5 g 15.30 22.42 1.48 19.29 3.11 94.45
s 11 g 14.72 18.57 1.07 17.00 2.15 94.56
3 g 12.26 17.49 3.14 15.26 2.78 87.76
o 11 A 9.40 17.2 2.89 17.95 1.61 81.77
5 gL 8.98 18.04 2.57 14.46 2.55 96.03
o 11 gL 8.08 21.50 2.49 17.42 1.49 95.88
3 AR 11.84 23.87 2.08 19.16 2.79 95.25
Hil 5 M 13.13 19.34 1.78 16.02 1.62 95.45
5 M 11.01 22.74 1.87 17.83 1.77 70.43
HI2 11 JoHEs 16.99 20.98 1.39 18.20 3.84 91.36
3 TCHRLE 10.19 22.67 3.10 18.02 3.90 94.70
HI3 11 JoHEs 9.52 21.14 278 20.11 2.10 93.83
3 TCHRLE 13.01 23.54 1.67 19.72 3.04 94.40
Hi4 1 Tl 10.87 21.83 1.81 19.00 1.49 95.06
3 TCHRLE 17.56 25.46 3.01 18.52 3.50 95.88
HIS 11 Tl 17.08 26.28 3.13 23.22 2.52 96.49
3 TCHRIE 14.90 28.27 245 17.89 3.91 96.34
H16 11 JoA 15.36 28.41 2.61 28.62 3.74 95.80
3 TCHRIE 15.42 31.56 2.90 18.90 2.77 95.25
H17 5 TCHR 12.55 28.68 3.16 21.11 2.60 95.45
11 JoHR 15.26 28.16 2.75 29.95 3.60 95.39

16048 h, AL 1.68 h; PUHERE FH XL,
PSSR RHNE, MEEHR 240 h DL

X P2 AR N 60.43%~96.49% , -1
89.18% ;  Ju M M5 11 ik Wi 5 Y I8 oy T 47 OB A o A
(#£3).
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41 BEEESE

PEAFLBCS IR R g, AT X2

=R
AT 2.55~19.73 m iz 0], B, 35 HESR

6.77~18.73 m'it, F1J13.34 m'ft; 5 5EEN T
2.55~18.07 m*t Z [a], F710.66 m'/t; 11 5HEZA
F3.73~19.73 m*t Z [1], “F-312.09 m¥t.

MAXCERT LA, RS ERE S
9~11 m¥t Z 0], HIK K 11~13 m¥t fl 15~17 m¥t [X
) (E6a). BFFEIX BRETFF &I K500 TR Hb
X, SEgekEE, B2 EMAERE, 35H
RS S EEE 12~14 Az, 55B)ZLL 10~
14 m’ /t f16~18 M A X AN 3, 1152 SR
L) 14~18m m*/t X [BME S (K 6b).
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Fig. 5 Distribution histogram of adsorption time in the

southeast margin of Ordos basin

BEL, NSHEEER 8Kk, STHEER
2, 35 HERAM. 3EHEGRERSNIIXE
Wit 3 53X . g 165X, FH&EAR e
17’ LA b 55821 5 AR DR 4 51 IX
M2 5 HXEE, islem il b 1 5K ESE
MIARXTEAR, S8 m i i fy; 11 52 SR8
R LI A Wi 445 . S5 RI8 S HIX, FIF
SREFEI8 MLl by #22 XSGR ER, F
PR 6 m't,

42 HEEREKEME

P2 B SR B RS —E R IR
FPPE KSR 25T, BB B AR, B
S A 5 TR 2 R 0 6T I e TR R 1
H (CRBERZ, 2008; FHAHEL, 2013; KNt

25 ¢
(a)

ANESEE(%R)

0 l:l L L L PR I )
<5 5-7

7-9  9-11 11-13 13-15 15-17 17-19 >19
EEENHXE (Mm/1)
30

25 1

20

ANESEE(%R)
S

4 )
5t ] 7

12-14  14-16  16-18  >I8
BRESHXE (M3/1)
n3SHE B5S5SREDISRE
(a) 2FHIK; (b) JLARHLIX
El6 SRREZMAM ARG X &S A B

Fig.6  Distribution histogram of gas content in the southeast

<10 10-12

margin of Ordos basin

4, 2010)

BIGASE RS (4 SKE, 358528 1.00~
3.90MPa, 5 5424 0.40~6.64 MPa, 11 582K
0.59~4.82 MPa; pd ¥l b DX fif W J1 564K, bR

F4 SRESHEMFESMX S EMIG T ARRE DR

Table 4  Data of gas saturation and critical desorption pressure in the southeast margin of Ordos basin

KX S SR E SR % X SR I ) /M Pa
3SR 5 115452 3SHE 5EHE 1152
WLC11 69.5 89.9 51.1 3.44 2.67 3.90
WLC12 75.9 35.1 53.4 3.10 6.64 2.24
Jea HS19 435 42.0 482 2.78 3.11 2.94
WLC3 79.9 79.2 76.4 3.90 5.39 4.82
WLC8 79.2 72.7 77.1 3.04 2.17 2.05
HS4 69.9 64.6 53.4 1.11 3.11 2.15
HS7 417 65.2 48.1 1.79 227 225
i HS12 — 233 38.8 — 3.44 2.97
# HS11 — 62.1 4622 — 2.20 3.84
HS9 — 56.4 433 — 2.18 3.07
HS7 — 6.9 51.1 — 1.11 2.10
CS4 255 34.5 42.1 0.59 2.48 0.59
CSs 29.1 455 38.1 1.53 1.48 1.95
g CS3 452 50.1 29.3 1.49 2.16 1.11
CH1 60.9 492 50.1 1.04 2.52 2.66
EDI1 755 59.4 435 1.25 0.70 1.15
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