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Abstract

With the deepening of gas well exploitation in X] oilfield, the energy of gas wells has gradually de-
creased, and the problem of liquid accumulation has become more and more prominent, which
seriously affects the effective production of gas wells. In order to effectively produce gas wells and
formulate a reasonable working system, it is of great significance to clarify the wellbore pressure
loss law of gas wells and select an accurate calculation model for the stable production of actual
liquid-accumulating gas wells. In this paper, based on the actual gas well production data, com-
bined with the wellbore pressure data, the wellbore pressure calculation model suitable for the
KM block is optimized and tested by programming calculation, and the sensitivity analysis is car-
ried out for the factors affecting the wellbore pressure loss of gas wells. The results show that the
Mukherjee & Brill model has the best applicability and the highest prediction accuracy; when the
gas well produces water, the pressure loss is twice that of the non-water-producing gas well. It can
be seen that the water production is an important cause of the wellbore pressure loss. When the
water production is large, the wellbore Friction loss dominates; it is found that under different
water-gas ratios, and when the water-gas ratio reaches 2 m3/10* m3, the wellbore pressure loss
accounts for nearly 80%; the larger the well diameter, the worse the gas liquid-carrying ability,
resulting in greater pressure loss. In order to reduce the pressure loss and improve the productiv-
ity of gas wells, it is necessary to implement timely liquid drainage and gas production measures
for gas wells. The results of this study can provide some guidance for the implementation of field
gas well stimulation measures.
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2. XJ HESHHAEEREIRK

X HASFR ARG R, FPRESR, BAESHE G, BT rKE IR, MEEmNS
AR R a o X3 ASGBAE 72 X 7 A4, IR A 263 T, HAE H AT HEY 157 1, Hri KM
XHOAEAFEX B, iZXHua it RS 150 1, FFHE0N 101 1, REFEEN 15.23%.

KM X HASGE i 2 s A g e, KlE “OB0A R KSR E, 224K E R, @il i
SO FEEE, SOFRTR E PR ER S, (AP E A E . SO BIRGK, BT RAE R3S NG
B TR 0 R RORIG N, S ECR AR BOE W RS, ARG b2 T RE[19]. Fith KM X 150
FURRAE =28, e 1 s WRPATUEH, AP HMRER R, HPKERER, %
12k =k 9.37 MPa.

Table 1. Gas well production data of KM block
F 1 KM XRSHE = HiE

FHHo BN BRKmME KA mY10Y M) iE/MPa EE/MPa iJE/MPa [E 7% /MPa

150 10.04 21.70 2.16 23.66 25.13 33.03 9.37

3. ERETHERBMIE
3.1. FEENRENE

SIRFRIRE R DR ) SAEE ) SRR AN BRI BT 451 2R 1) s A [20]
PEIKAS S v R AR 22 AH U ) e R~ E T AR [21]
B
dh dh
Xh: P RIES, MPa; h ARFIHEKE, m; p, WRAEE, kom®; vy WARIRARUE, mis;
fo NEEFH R 3, RN O NEEMBRIAIE: d NEEANR, m: g NEIIEE, mis.
BURME R R R — R T AP E R FRCR S T2 1, 2R 45 Beggs & Brill #2744,
Mukherjee & Brill #&7
Beggs & Brill KFE R AT A X N[22]:
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() 2 ASTE T e B BE FHAR 2 o 7E S A PE ik R v (1 0 R S5 1 O FERE SR, P R KIR PR . SRAR
F 1 i % — %R Orkiszewski #7% . Beggs & Brill #5271, Mukherjee & Brill ##%). Hasan f574 L} D) 5
IR 5 i, (EAS (RS ZR LA 6 TR 2 S K, DR v A v PR - AR I A e TR I R I 28— 25
3.2. HEENHESZEMIE

I KM XEE =SR2, R A RIBR T 7 IR, W TH R AE R 5 sl
SERAT TR, Geih T AR S RSP AR 2, IR 2 R, RAPERT) 15 OIS
R B Mukherjee & Brill # B TR Z /DN, PR ZERN 9.3%, HEKCHHRRFER, HREERERRT
17.9%, [, 4% KM XS 3E, Mukherjee & Brill #5570 (1) 00 Ak A P B e, 368 FH 1k A -

Table 2. Results of predicted bottom flow pressure in different wells

F 2. NEFHHARRETMER

e I S £ R S AR TS 45 R MPa
2

S Orkiszewski Beggs & Brill Mukherjee & Brill Hasan LA
K-1 8.04 8.45 11.81 9.25 11.04 10.28
K-2 14.50 23.48 25.65 14.33 20.69 9.81
K-3 11.62 28.47 11.13 10.87 23.89 8.84
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Continued
K-4 19.95 38.86 24.85 20.28 28.67 2321
K-5 47.70 32.93 38.47 36.27 34.75 43.85
K-6 11.15 9.07 15.15 9.78 14.38 8.24
K-7 10.45 15.16 14.35 13.57 14.69 14.82
K-8 21.08 20.49 26.62 25.02 23.59 23.94
K-9 30.58 46.47 37.97 30.95 35.05 28.38
K-10 25.10 38.69 38.53 29.09 25.08 26.18
K-11 38.66 60.03 44.43 39.52 48.94 35.21
K-12 28.40 45.45 38.92 29.29 37.32 24.83
K-13 28.38 34.19 34.60 29.64 30.81 24.56
K-14 34.98 34.70 37.37 35.64 32.97 36.50
K-15 35.37 34.05 40.01 34.72 35.44 45.14
PERE 43.4% 29.5% 9.3% 28.3% 17.9%
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Figure 1. Wellbore pressure loss in non-water producing gas wells
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Figure 2. Wellbore pressure loss in water producing gas wells
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Figure 3. Wellbore pressure loss for different liquid to gas ratios
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Figure 4. Wellbore pressure loss for different pipe diameters
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Figure 5. Wellbore pressure loss for different wellhead pressures
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