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Abstract

Beggs-Brill Model was a representative one for calculating pressure gradient. There was a large
difference between the pressure gradient calculated by Beggs-Brill method and the pressure gra-
dients measured in experiments of multiphase flow in vertical tubing. By comparing the predict-
ing deviations between Beggs-Brill model and experimental apparatus, it was considered that the
predicted deviation using Beggs-Brill Model was closely related with the parameters of gas-liquid
ratio. And then combining the correlation method with Beggs-Brill Model, a two-regression model
based on the deviation of Beggs-Brill Model was established, and in combination with the 2 models,
a new pressure gradient predicting method named BBM model was built. The results for 90
groups of experimental data show that the average relative error of BBM method is 6.07% and the
one of Beggs-Brill method is 21.56%. Based on the known data with 30% and 90% water contents,
BBM model is to predict the pressure gradients at 60% water content, and compared with the BBM
gradients with the experimental pressure gradient, the average relative error of BBM modle is
15.86%, which is 3.7% higher than that of Beggs-Brill model. The results show that the BBM model
improves the predicting precision of pressure gradient for multiphase flow in vertical wells; it is
beneficial for improving the reliability of design and dynamic analysis of oil and gas wells.
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2 MV RIS 0 P TN e SO B AN W ) BB PR R, A A 7 KR TAR[1]-[5]. M, BB
157 (Beggs-Brill [5 /7B EEFRMIAEAY) [6]16E45E M T2 A BURAE L IOFH 1, B2 72, 2 FfEA
ARENE AR FE T SR o (EBE T 28 2 B0 B 1 AR BE 45 SRR W, BB LR TS5 ) R 08 FE 5 K
FE IR FE R TSI AR R AR ZE 21.56%, A b EHE—PHETT BB MR, STkt i SR

56 BB BRI TR A N RS IR EE (BB BE1E), A BB BEEEIR LML EEE, 135 BB
TR ZE . RG22 4T BB PN R ZZ A B0 S6 AF Z ARG R, 57 1 DU EE 9 B AR ) BB T iR 22 1) —
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2. BB = E TR
REMAR BRI N I EE WA E 10~50 m¥d, <Mt 50~300 m¥m?®, iR E 14°C~17°C, 1



BRSSP M. EORK, JE KR 5.16~28.77 hPa/m, X464 90 (%1% 75 mm, & 7K%E 30%. 60%-
90%). FHKEEEEL 0.0002 mm. LAE7KE 30% 441, XLt BB BT K B 1 fror. BB BIALTHAE K
FEAB KR S AR R PR R K, P4t 20 2.69 kPa, “FHIMINTIR %N 22.1%.
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Figure 1. Comparison between the calculated pressure drop and the test pressure drop
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Figure 2. Regularity of prediction error of BB model
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X LA RS FE, HAR@ RN R ZES &, 455875 1 . 90 AEHE+HH 14 A5
P& 1) BBM BT A G R 25805 10%, B RAHXR % 34.08%; F/KF A 30%. 60%. 90%X] B F- 1
FHXT R ZE 5378 6.09%. 5.97%. 6.16%, 90 4 A4 (11 T3 AH X2 220 6.07%. R4 Cilk[6]% 2 H i, BB
AL £ K2 A 30%. 60%. Q0% R ) I A% 22 43 51 A 22.09%. 19.56%. 23.03%, “F-HAHRNHiR %
5 21.56%. X T B AT S, BBM B T BB A,

XF 5 ARIGAERE AR, BUKEA 30%. Q0% FIBHEIEIREE 2 WAGAMILARE, EIEEN A E A
K 60061 T F IR, $/A S(6)H BT /K3 60% Ry BBM JE /BRI FMIE, 1 A5 (3) 5k
FHRZEGRATE R A AT BBM FIIARXIR2E), 45 R 2 k. 30 4LBHeR 1, 5tk
IR LU P YA R 22 15.86%, A 6 4144 BBM FEAL T 1k fE 4% BB A 2%, R NTE T4
AEEBGIE, InaRe B B KR &M, HTFes BBM BRI TSR . (HXT E P38 Mt iR 2%,
BBM A5 (1) TR 5 Lk BB A (1) 51 3.7%.

Table 1. Prediction of BBM model
%= 1. BBM fREFMHIR

B IKE % B (m*d™) TIAR RS 15 221

10 E = (0.0106, 0.0255, 0.0059, 0.0287, 0.0110)
15 E =(0.0132, 0.0148, 0.0565, 0.0815, 0.0243)
20 E = (0.0041, 0.0236, 0.0383, 0.0217, 0.0050)

* 30 E = (0.0093, 0.0339, 0.1817, 0.2606, 0.0592)
40 E = (0.0322, 0.0631, 0.0634, 0.1959, 0.0447)
50 E = (0.0415, 0.1602, 0.2646, 0.0423, 0.0088)
10 E = (0.0130, 0.0485, 0.0368, 0.0003, 0.0052)
15 E =(0.0029, 0.0044, 0.0110, 0.0166, 0.0065)
20 E = (0.0439, 0.0469, 0.1891, 0.2760, 0.1513)

” 30 E = (0.0131, 0.0355, 0.2025, 0.3167, 0.0817)
40 E = (0.0168, 0.0445, 0.0116, 0.0449, 0.0161)
50 E = (0.0366, 0.1244, 0.0129, 0.0947, 0.0287)
10 E =(0.0168, 0.0759, 0.0586, 0.0034, 0.0037)
15 E = (0.0005, 0.0383, 0.1034, 0.0964, 0.0216)
20 E =(0.0592, 0.1051, 0.2135, 0.3408, 0.1285)

90
30 E =(0.0018, 0.0097, 0.0503, 0.0468, 0.0122)
40 E = (0.0255, 0.1070, 0.0984, 0.0161, 0.0089)
50 E = (0.0280, 0.0679, 0.0128, 0.0761, 0.0197)
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Table 2. Accuracy of predict the pressure gradient between the BBM model and BB model
3= 2. BBM #EEIFUNE A4 E S BB 2B TN E 158 B EXTEL

,?fjf{ﬁ) AW BB EUHBUNMAREN  AFRRA I BBM BRI AR

50 0.1786 0.0673
100 0.1558 0.0510
10 150 0.2176 0.0587
200 0.1422 0.0680
300 0.0100 0.8022
50 0.1400 0.0772
100 0.0928 0.0539
15 150 0.0406 0.0041
200 0.0107 0.0826
300 0.4257 0.2332
50 0.0347 0.0999
100 0.0268 0.0281
20 150 0.0194 0.0304
200 0.5693 0.5043
300 0.0304 0.3958
50 0.0071 0.0804
100 0.1599 0.1131
30 150 0.4926 0.1260
200 0.1351 0.4686
300 0.3602 0.2835
50 0.3285 0.0974
100 0.3232 0.0426
40 150 0.1891 0.1303
200 0.0587 0.1740
300 0.3997 0.1245
50 0.4367 0.1673
100 0.3930 0.1178
50 150 0.2275 0.0903
200 0.0987 0.1233
300 0.1627 0.0613
AHXT R ZE I E 0.1956 0.1586
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1) #57. Beggs-Brill R TR 5 2 56 TSR HL I R a AR, 254 [a] AR 55 Beggs-Brill #7Y, 7
SET PP I TR EE TN i, B BBM R

2) BBM AL [ FUil T35 AT 1% 75 9 6.07%, 1Tl Beggs-Brill #5278 (1 F5 - 41 A% 12 22 21.56%.

3) DAL &K 2 30%. 90% I G C AN, RA BBM AL TN 57K 2 60%HT (1 5 1B,
BRI MR R A B EL B P E A X R 2500 15.86%, B Beggs-Brill #E R = T 3.7%.
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