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Table 1 A comparison of Crump's method,Stehfest's method and exact solutions (Example 1)

Crump Jfy kMg 3 (%) Stehfest Jr 44 iR 25 (%)
t Wi o N=31 N=3]
N=§ N=10 N=12
a=0.62 a=1.07
0.10 0.410425 0.023275 0. 003263 0. 686802 0.074277 0. 144808
0. 20 0.716262 0. 025782 0. 000841 1.049723 0. 254693 0. 008452
0. 30 0. 724330 0. 002979 0. 000019 0. 358735 0. 086062 0. 080210
0. 40 0. 669077 0.003153 0. 000008 0. 109450 0. 187941 0. 060496
0.50 0. 606531 0.003326 0. 000008 0.344166 0. 189966 0.022953
0. 60 0.549367 0.003518 0. 000009 0.442168 0.152714 0. 003601
0.70 0.499766 0. 003711 0. 000009 0. 495456 0.037464 0. 089331‘
0. 80 0. 457260 0. 003899 0. 000010 0.486219 0.038122 0.097191
0. 90 0.420814 0.004079 0. 000010 0. 414151 0. 256305 0.752864
1. 00 0. 389400 0. 004249 0. 000009 0. 378749 0. 056544 0.412818
2.00 0.220624 0.001112 0. 000326 0. 047346 0. 089694 0. 897348
3. 00 0.153341 0.001631 0. 000001 0.096264 0.064169 0. 008531
4.00 0. 117427 0.002032 0. 000005 0. 148248 0. 040891 0.011207
5.00 0.095123 0.002373 0. 000006 0.163719 0. 022785 0.012199
6. 00 0.079932 0. 002691 0. 000007 0. 163815 0. 009818 0.011542
7.00 0. 068923 0. 002981 Q. 000007 0.157292 0. 000680 0.010282
8. 00 0.060577 0.003246 0. 000008 0. 148050 0. 005758 0. 008891
9. 00 0.054034 0. 003489 0. 000009 0. 137914 0.010306 0. 007555
10. 00 0.048765 0.003712 0. 000009 0. 127755 0.013518 0.006342

®2 Crump 73 Stehfest 77 A FIMBMAIEL 8 (B12)
Table 2 A comparison of Crump’s method,Stehfest's method and exact solutions (Example 2)

Crump J7 % H13HR % (%) Stehfest Jr ik HIFIRE (%)
t LiRod N=31 N=31
N=§ N=10 N=12
a=0.62 a=1.07
0.10 0. 082085 0.105582 0.027187 2. 144244 0.629852 0.161237
0.20 0. 286505 0. 027630 0. 000226 0. 039859 0. 093087 0.046398
0. 30 0. 434598 0.018310 0. 000059 0.220678 0. 085224 0.013775
0. 40 0.535261 0.014976 0. 000037 0.201833 0.041207 0. 002978
0.50 0. 606531 0.013303 0. 000033 0.148834 0.016940 0. 009918
0. 60 0.659241 0.012313 0. 000031 0. 102615 0. 001779 0. 005005
0.70 0. 699673 0.011664 0. 000029 0. 078509 0. 032232 0.033916
0. 80 0.731616 0.011210 0. 000028 0. 053789 0.016232 0. 041295
0. 90 0. 757465 0. 010877 0. 000029 0.022733 0. 059424 0. 223742
1. 00 0. 778801 0.010623 0. 000026 0. 014095 0.013714 0. 219625
2. 00 0. 882497 0.010195 0. 000015 0.011708 0. 004571 0. 037915
3. 00 0.920044 0. 009801 0. 000022 0. 010110 0.001242 0. 000653
4. 00 0.939413 0. 009606 0. 000024 0.007332 0.000117 0. 000442
5. 00 0.951229 0. 009493 0. 000024 0. 005286 0. 000280 0. 000285
6. 00 0.959189 0. 009419 0. 000023 0. 003877 0.000412 0.000182
7. 00 0.964916 0. 009369 0. 000023 0. 002898 0. 000441 0.000117
8. 00 0.969233 0.009332 0. 000023 0. 002204 0. 000427 0. 000073
9. 00 0.972604 0. 009303 0. 000023 0. 001700 0. 000398 0. 000045
10. 00 0.975310 0.009281 Q. 000023 0.001326 0. 000363 0. 000025
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Table 3 A comparison of results obtained by Crump's and Stehfest's methods

100

10

Py

Crump J ik Stehfest /i P'orin/Cn

Cre” tnh/Cn
Pyt /Cu N=§ N=10 N=12
0.1 10 0. 306 0. 306 0. 306 0.322
10° 100 0. 567 0. 563 0.571 0. 569
10° 100 0. 605 0.579 0. 609 0.610
108 100 0. 690 0.618 0.672 0.691
1013 200 0. 655 0.517 0.636 0. 665
10%° 200 0. 790 0.594 0.719 0.779
10% 300 0.623 0.473 0. 628 0. 647
10%¢ 300 0. 801 0. 491 0.693 * 0. 786
10w 500 0. 601 0. 446 0. 649 0.645
10% 2000 0.520 0.596 0. 507 0. 509
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Table 4 A comparison of results obtained by Crump’s and Stehfest's methods
. Crump b3 Stehfest 753 P'petn/Cn
Cpe’ m/Cn = =
P'ytn/Ci N=8 N=10 N=12
109 100 7. 167912 7. 350545 7211284 7. 17475
104 200 1. 695857 1. 640618 1. 625750 1. 668944
10% 300 0. 800904 0. 490549 0. 693017 0. 786242
10% 400 0. 646105 0. 374656 0. 622355 0. 674985
103 500 0. 600842 0. 446166 0. 48624 0. 645077
103 600 0.578775 0. 526445 (. G59880 0. 616015
103 700 0. 565018 0.584322 0. 652835 0. 587590
103 800 0. 555454 0.620348 0.636321 0. 563726
10% 900 0.548382 0. 640328 0.616739 0. 545500
10% 1000 0. 542930 0. 649523 0.597473 0. 532357
1031 2000 0.520289 0.596452 v 0. 507048 0. 508735
103 3000 0.513328 0. 549959 0. 495260 0. 511330
103 4000 0. 509934 0.526707 0. 495368 0.511317
103 5000 0.507923 0.514362 0. 496987 0. 510275
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wellbore radius into consideration
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AN APPLICATION OF AN ACCURATE AND EFFICIENT
NUMERICAL INVERSION OF THE LAPLACE TRANSFORM
IN MODERN WELL-TESTING ANALYSIS

He Guangyu Wang Weihong

(Xi'an Petroleum Institute)
Abstract

A new numerical inversion of the Laplace transform (Crump’s method)is present-
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ed. This method is applied in modern well testing analysis. Crump’s method, Stehfest’s
method and exact solution are compared in examples cited. The results show that Crump's
method is more accurate and stable. The type-curves derived by this method are more exact

than those derived by Gringarten et al.

Key Words Laplace transform  numerical analysis inversion well test analysis
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