2024 4 W BFEMDE AL

14k 3 PETROLEUM RESERVOIR EVALUATION AND DEVELOPMENT 317
SIR&S: oo T, R . AU Ty 35 Mk A4 S L BRT Ak SR D). S OB 5T &, 2024, 14(3): 317-323.

CHEN Yuanqian, LIU Yang. Derivation, simplification and application for pseudo—pressure elastic two—phase method of gas wells[J].
Petroleum Reservoir Evaluation and Development, 2024, 14(3): 317-323.
DOI: 10.13809/j.cnki.cn32-1825/te.2024.03.001

SHE N R S B R

T, x| #
(P A TR T R AR e, A6 5T 100083)

FE 5 Ak RPN A A 6 R 46 HUT 65 B 00 30 Ak, XA LA A % (pseudo—steady—state method ) 2%, 5, & 5% B 1 4
#* (reservoir limit testing method ) . % 3% £ F A TR HF WM K, P02 W B 2 XA S BN E B FEE. E
JE T R i AR A E K 1994 4R 2 3 22 4 kW8] OB Rl AAT AR (SY/T 6098—1994, SY/T 6098—2000,
SY/T 6098—2010,SY/T 6098—2022), 5 # & h kR kAL, E N FH Rk T Mk L — il
PAPEN 7 % o Fl B AL-HUSSAINY (1966) 35 H W E h X F R, EE®E R, REATUE S NWH K M E, LA
WATTENBARGER (1968) %t Z i p B9 & fL % R R, M HE Bl Z A E AT T Hh, 2 A RETHEN —KRTFES
FHERNBMEZ MR, BN, EERNIN XY HEFBARNE B LS NRE., BLEARAXAE
N—KFRTNEEZHELTFNNALR LR FAHEALRK, THES T AR B —HEINNERAERE.
KER:AFWENEN— KT E AT kT B A

hESHE S TE34L SCERARIRAD : A

Derivation, simplification and application for pseudo—pressure elastic two—phase method

of gas wells
CHEN Yuangian, LIU Yang
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Abstract: The elastic two—phase method, also known as the pseudo-steady—state method or reservoir limit testing method, is a
pivotal dynamic technique for estimating the original gas in place (OGIP) in well-controlled scenarios. This method is primarily
employed in the initial testing of gas wells and for the OGIP assessment in varied lithologies, fault blocks, and fracture types of gas
reservoirs. Since 1994, the pressure squared variant of this method has been recognized in the Chinese national oil and gas industry
standards across four editions: SY/T 6098—1994, SY/T 6098—2000, SY/T 6098—2010, SY/T 6098—2022. This method, based
on the pressure squared calculation, offers a robust approximation compared to its pseudo—pressure counterpart. The theoretical
derivation of the elastic two—phase equation for pseudo—pressure, originally proposed by AL-HUSSAINY (1966), and further
simplified using WATTENBARGER’ s (1968) study on the relationship between w2 and p, allows for representations using both
pressure to the first and second powers. Notably, while the pressure to the first power method tends to under—estimate OGIP,
the pressure squared method is inclined to over—estimate, as evidenced by practical applications. Currently, there is a lack of
substantial literature on the pseudo—pressure elastic two—phase method both domestically and internationally.
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Table 1 Testing and calculation data of Well-Su-5
t/h Pu/MPa Ap/MPa PadMPa’ Ap’IMPa’ #(p,)IMPa’/(mPa-s)] Ay (p)/[MPa’/(mPa-s)]
1.080 26.722 2.338 714.065 3 130.418 3 42974743 0 5918.6470
2.664 26.007 3.053 676.364 0 168.119 6 41 164.720 5 7728.669 5
3.336 25.913 3.147 671.483 6 173.000 0 40 926.759 5 7966.630 5
4.392 25.819 3.241 666.620 8 177.862 8 40 688.798 5 8204.591 5
5.472 25.703 3.357 660.644 2 183.839 4 40395.144 5 8498.245 5
6.792 25.602 3.458 655.462 4 189.021 2 40 139.463 0 8753.9270
8.280 25.561 3.499 653.364 7 191.118 9 40 035.671 5 8857.718 5
9.480 25.495 3.565 649.995 0 194.488 6 39 868.592 5 9024.797 5
12.120 25.373 3.687 643.789 1 200.694 5 39559.749 5 9333.640 5
15.336 25.335 3.725 641.862 2 202.621 4 39 463.552 5 9429.8375
19.992 25.233 3.827 636.704 3 207.779 3 39205.339 5 9 688.050 5
26.400 25.148 3.912 632.4219 212.061 7 38990.162 0 9903.228 0
36.528 24.977 4.083 623.850 5 220.633 1 38557.275 5 10336.114 5
43.200 24.913 4.147 620.657 6 223.826 0 38395259 5 10 498.130 5
54.672 24.705 4.355 610.337 0 234.146 6 37 868.707 5 110246825
69.336 24,511 4.549 600.789 1 243.694 5 37377.596 5 11515.793 5
93.984 24.187 4.873 585.011 0 259.472 6 36557.390 5 12 335.999 5
125.496 23.816 5.244 567.201 9 277.2817 35618.204 0 13275.186 0
162.960 23.452 5.608 549.996 3 294.487 3 34 696.738 0 14 196.652 0
200.280 23.166 5.894 536.663 6 307.820 0 33972.729 0 14 920.661 0
260.952 22.538 6.522 507.961 4 336.5222 32382.947 0 16510.443 0
335.952 21.921 7.139 480.530 2 363.953 4 30821.011 5 18 072.378 5
398.952 21.481 7.579 461.433 4 383.050 2 29707.1515 19 186.238 5
463.296 21.013 8.047 441.5462 402.937 4 28 522.409 5 20 370.980 5
531.960 20.528 8.532 421398 8 423.084 8 27 294.632 0 21 598.758 0
589.632 20.093 8.967 403.728 6 440.755 0 26193.429 5 22 699.960 5
676.944 19.504 9.556 380.406 0 464.077 6 24702.376 0 24 191.014 0
720.888 19.212 9.848 369.100 9 4753827 23963.178 0 249302120
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Table 2 The values of «, 8 and R? for under different
pressure methods
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