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Abstract: In order to solve the problem that permeability calculation models have low accuracy for low
porosity and low permeability reservoirs, a mathematical model for predicting reservoir permeability has
been established by using NMR logging data to characterize spectral area S and cementation exponent on
the basis of a study of the representative elementary volume model (REV model). The relationship of each
parameter from the REV model and permeability has been analyzed, and the calculation method for all pa-
rameters in the model was taken into consideration. The REV model was compared with the classical Ti-
mur-Coates and SDR models, the study results indicated that there was a power function relationship be-
tween spectral area and permeability, with the correlation coefficient of 0. 88. Given a certain of spectral
area and porosity, the cementation exponent has a linear relationship with permeability, with a correlation
coefficient of 0. 82. The value of reservoir permeability is determined by both the spectral area and cemen-
tation exponent. There is a good consistency in the change among permeability, spectral area and the ce-
mentation index. The study results showed that the accuracy of permeability calculation by REV model
was significantly higher than Timur-Coates and SDR models, which is worthy of popularization and appli-
cation.
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Fig. 2 Correlation comparison between different pore struc-

ture parameters and permeability
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Fig. 3 The effect of cementation exponent on the re-

lationship of porosity and permeability
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Table 1 Determination of the calibration coefficient C
for rock sample
e HRERS fLERE, % BER/mD  ZEREC
1 1 10. 588 1.033 95
2 2 14.002 0. 486 85
3 3 9.326 0.242 115
4 5 8.357 0. 496 85
5 10 5.569 0. 149 100
6 18 9.039 0.624 100
7 19 8.195 0. 269 125
8 22 11. 713 0.227 95
9 24 17.136 0.581 90
10 25 16.429 0. 270 95
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Fig.5 The pseudo capillary pressure curves evaluated by u-

sing calibration coefficient C and transverse relaxation

time spectrum of nuclear magnetic resonance
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Table 2 The prediction error for raw data and cementation

exponent of rock samples

HwEE AL BBER/ et 4 4
45 E. % mD iR WO MR, %
1 10. 588 1.033 1.524 1.544 1.321
2 14. 002 0. 486 1. 641 1.619 1. 359
3 9. 326 0.242 1.572 1.510 3.962
4 9.413 0. 855 1.478 1.512 2.292
5 8. 357 0. 496 1. 490 1. 481 0. 649
6 4.596 0.076 1. 383 1. 338 3. 284
7 5. 856 0. 160 1.405 1.392 0.943
8 6.699 0. 201 1.439 1.424 0. 990
9 7.281 0. 282 1. 437 1. 445 0. 547
10 5.569 0. 149 1. 343 1. 380 2.769
11 16. 175 1. 081 1.656 1.657 0.020
12 13. 877 0.575 1.630 1.617 0.813
13 14.678 3. 059 1.562 1.631 4. 455
14 8.571 0.424 1.514 1. 487 1. 760
15 6.783 0.297 1.536 1.427 7.099
16 6.092 0.132 1.510 1.401 7.210
17 13. 338 0.573 1. 585 1. 606 1. 342
18 9.039 0.624 1.489 1.502 0. 837
19 8.195 0. 269 1.507 1.476 2.101
20 7.803 0.498 1.435 1.463 1.938
21 5.922 0.131 1. 335 1. 394 4., 447
22 11.713 0.227 1.576 1.571 0.310
23 21.268 90. 648 1.590 1.725 8. 482
24 17.136 0. 581 1. 669 1.671 0. 146
25 16. 429 0.270 1. 700 1.661 2.292
26 10. 128 0.211 1.556 1.532 1. 546
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Fig. 6 Comparison of core permeability and predicted

permeability with three kinds of models
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