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Abstract

Shale gas reservoir evaluation is the foundation work of selections of shale gas. Since the preve-
nient shale evaluation model exist some shortcomings, the new evaluation model is proposed in
this paper based on the analytical hierarchy process (AHP) and fuzzy comprehensive evaluation
(FCE). The model taking into account the weight and model selection of two important points, has
complementary advantages. The model chooses AHP to determine the weight, and adapts fuzzy
comprehensive evaluation. Then the model is adapted to the shale evaluation of Upper Paleozoic
in the Eastern Margin of Ordos Basin. Evaluating indicators include organic carbon content (TOC),
kerogen type, maturity of organic matter (Ro), effective drainage porosity, percent of crack, con-
tent of brittle mineral and thickness, using the trapezoid function description index membership
and weight scales of assessment indices are determined by AHP. After evaluation, the conclusion is
that the shale in the Taiyuan formation of Upper Paleozoic of Ordos basin is favorable reservoir.
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Figure 1. Process of reservoir evaluation in application of FCH
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Figure 2. Sketch-map of AHP
2. RREHREE

Table 1. Influence degree of evaluation indicator
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Table 2. Evaluation indicator value of Upper Paleozoic in the east Ordos Basin
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Table 3. Criteria for classifying Upper Paleozoic in the east Ordos Basin

7 3. SPREZETEMARLG LS RITNERRER 2

W S0 E
Wg% ToC Ro ® HYEAN  WHTWER  EE O FREXE EHER
1% 1% 1% 1% 1% m

I >6.0 >2.0 >8.0 >6.0 >40 >50 I 5 HH
I 4.0~6.0 1.5~2.0 4.0~8.0 4.0~6.0 35~40 35~50 11 LEBA

n 2.0~4.0 1.2~15 2.0~4.0 2.0~4.0 30~35 20~35 I iz
v 1.0~2.0 0.6~1.2 1.0~2.0 1.0~2.0 20~30 10~20 [~ LEBCAH]
\Y 0.5~1.0 <0.6 <1.0 <1.0 <20 <10 i Rl




FET R TR 25 B PEHNE I SRR 2 B i AR bt A e TUA 2 VRO

0, x<0.8
F(x)= Xglg's, 0.8<x<1.0 (12)
0, 1.0<x
0, x<0.8,
Xx-08 g x<10,
0.2
F,(x)=11, 1.0<x<12, (13)
Xx=12 o x<1a,
02
0, x>1.4,
0, x<0.8,
1'4_X, 08<x<14,
0.2
F,(x)=11, 14<x<16, (14)
18-X  16<x<18,
0.2
0, x>1.8,
0, x<1.6
X_1'6, 16<x<1.8
02
F,(x)=11, 1.8<x<20 (15)
X=20 5 hcx<22
0.2
0, X>22
0, x<2.0,
R (x)= Xg_i'o L 20<x<22, (16)
1 22<x,

DAL PR BB o KL PEZE) Ro (¢ 1)SEFMEARN IR HARIEBEA R4, 15 3] — A0 ) =
(0,0.65,0.35,0,0). LALISHE, Xofdg—MIFANHR R AR HAH R B0 F) & o 0T FERAREAL, AT BURIUECH
T 5 R o, WS & XA, T 1(0.9) 11, (0.85) 115 (0.8) 111 (0.7), 4R 545 VA 4734 0.6,
0.7, 0.8, 0.7, #Z 45 RAT 2 1L 7G4 5 I8 22 SR P o o«

0 0 0 0650
0 065 035 0 0
0 0 085 027 0
R,u=/0 0 075 036 0 (17)
0 1 07 0 0
002 1 0 0
o 1 0 o0 o0

4.2.3. HREVERIBIEIE
B 2 IR AR P 3



TR RIS 25 G PR (R 50 R 2 T 3 R bt AR 5 TUE i = 1A

SRJE R FIWTHERE . ARIEAT AWF T L, 8 s B AR = 5 U2 0 W R -

TETUH ESRN &SRS IR
FAREN 1 1 3
it AES) 1 2
BHIFRAE 1

SRAFHPE Amax = 3.0154, JRFFAE IR W = (0.4434,0.3874,0.1692) o #E4T — S HEAG %o:
Cl = (A —3)/(3-1)=0.0077, CR=CI/RI =0.01<0.1. HhAESHES, < HES, HIFRMEMBES
524 0.4434, 03874, 01692.

WUCRAE, 53 IR IEHE N2 575 58 J2 P B

4SRN TOC Ro F-REHRRA dih
TOC 1 1 3 5
RO 1 5 3
FREAREA 1 2
RIE 1

K13 TOC, Ro, TEEMRIEAY, VRIEX T AL HE IR E 574 0.3962, 0.3962, 0.1216, 0.0860.

it AE TOC @ HEEE AL IR HeEE oM METHERE BE
TOC 1 2 3 B JEpe e 1 112 3
o 1 2 RER Y s 1 3
HEEE L 1 IRE 1

K13 TOC, @, 5 5 HOT TR IRLE 458 0.5278, 0.3325, 0.1396; &% 0%, Metky ¥&
B, X T 5T R R ALE 2> 1) )9 0.3325, 0.5278, 0.1396. fit)m %4 7 N iF kA HLR & E(TOC),
TEAREAL, AHUF AR E AL (¢), 24EF %, Matey P& &/ E AT B A2 BUE ) &
y\j:

A,z =(0.3801,0.0539,0.1757,0.1288,0.1104,0.0893,0.0618) (18)

4.2.4. ZEVHY
A 23 50(5) KA L PY AL DAY 11 50
By = Aupess Ry =(0,0-22,0.43,0.34,0)

P BA L P AL T 112

B E DB R S, XK SR RIASRALE TR AT A, e 4.

R RTINS A R Lt RV U =2 o BRI J2 R AL, R
AR LB R AL

WATTEIBE SR, SIS AR T — 5 WA e SbRa S B 67 247

e



TR RIS 25 5 PR (R 50 R 2 T 3 R bt AR 5 TUE i =0T AR

Figure 3. Hierarchical Chart of shale evaluation
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Table 4. Result of shale reservoir of Upper Paleozoic in the east Ordos Basin on FCH
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