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A Study on the Law of Liquid Accumulation Influence in Southern
Sichuan Wet Gas Pipeline
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Abstract: In order to solve the serious problem of liquid accumulation in the undulating wet gas gathering and transporting
pipeline of a gas field in southern Sichuan, a liquid accumulation model is established based on OLGA simulation software.
The influence of gas volume, infusion volume, pressure and temperature on the amount of liquid accumulation in the pipeline
is taken into account, and the change rule of liquid accumulation in the pipeline with gas volume, pressure, infusion volume
and ambient temperature is revealed. The map of liquid accumulation is drawn, and the change trend of liquid accumulation
is displayed directly, which provides certain data support for analyzing the effect of liquid accumulation in gas fields. Due
to the complexity of flow pattern variation in the pipeline with large drop fluctuation, the evolution process of flow pattern
under different working conditions is analyzed. The results show that the liquid first forms annular flow in the long updip pipe
section, and gradually accumulates upward to form slug flow with the increase of liquid accumulation until the pipe is full of
liquid accumulation. Based on the law of liquid accumulation, the pigging operation under mixed and separate transportation
conditions is established and simulated, and the feasibility of determining pigging period by the methods of minimum gas
transfer efficiency, maximum liquid accumulation amount and maximum allowable pressure drop is studied. The results show
that the pigging period of the maximum allowable pressure drop method is 4.5 days for mixed transportation conditions. The
pigging period is determined to be 32.0 days by the method of maximum liquid accumulation.
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Fig. 1 Pipeline trend chart of pipelines I and II
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Fig.2 Liquid accumulation model of pipelines I and II
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Tab. 1 Error of field data and simulation results of pipelines I and II

A EF1/MP, e H I RE/ 2 C e LI i /m? e RRAMEHE/ (ms™)
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Tab.2 Working condition parameters and the calculated value of critical dip angle

TH et m’d) i (mdT) PR/ °C IR /MPa ISR THFEAE/ ()
1 160 10 35 3 19.97
2 120 10 35 4 7.16
3 80 10 35 5 4.80
4 40 10 35 6 3.18
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Fig. 3 Actual inclination and critical inclination
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Fig. 4 The flow pattern change curves of 4 working conditions and the velocity curves of gas and liquid in the pipes of working conditions 1 and 4
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Tab.3 Comparison of empirical formula and simulation model results
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R B RRRR v e i T el 0

x4 FHERH

Tab. 4 Pigging periodic table

TH JE#/d
FoNARECRY: RORBURETE IR R
LRI 0.5 2.0 45
HL 11.7 32.0 275
54 g

1) FrEOR, &N ; MR e,
WBIREZ . FEARER SRR T 80x10* m?/d i,
LR 0T A 7 T o0 BURR 45 P R R e e i
F 127 m®, ORISR, N L ; 7R
JE S e iFa g, 24 0 7oA 3 MPa i, 45 A
W /DR 0.03 m? . PR IR EE XA P R Y 5 TR
BN, AT 22 R I X R ) R

2) FEIE TR Ay 20 8 BE ML,
BLIER R BITE DL, BURER D & v K I
07 B AR AL T BRI, Wil R 22 14 e
LB FE L s B FE A e A LA Oy i, R
WK B IE R, LR 2 A Fe RO

3) EWIEE A SRR . X TR
P B f 0y B BT 00, B UCR e K Ao ifr IR R
P A R, RSO TR, IR R K
HE R 4.5 d; XT 508880 8 5 1 34 Lo,
HEBCR S KRB i 0 e T A, AR S0 T
LT, TR B A E AN 32.0 d.

R =Rk

t—HFE], 55

Ve, Vi, Vo—"S3AH VBB B i AR RO L, Ve + Vi +
Vb=1;

Pe» pL—"UH IBAHEE FE , kg/m?;

A—E TR, m?;

Vg » UL » op— R VR SRR I B, s

Y — WM Z IRl BT AL R, IRARZE & N IE, ke/s;

We » Wa— IR TR, kg/(m?s) ;

G, GL, Gp—"H . RS KR 1Y) BT IR, kg/ (m®+s) 5

Ag, hi— 5 SR B (K S EERL R B, JCHRK

AL — TR TRI K F7 BER AR 8K, TRV

a— B SFELRNIA, (°);

p—IE 77, MPa;

Ve 0 AR AR B AR B, m/s;

v, — BT LA, m/s;

S, SL. Si—5 M VB K ST 32 Ak 2 T Y A T Y
T2, m;

g—HSIIERE, ¢=9.8 m/s?;

myg, my, mp—"H TR ORI B, kg

Eq, EL, Ep—"SM . TR RO S0 R B A PO g, T

H,, Hy,, Hp— S BRI S0 SR B e ke, J/K

h— =, m;

H,— s iR a%s, kl/ke;

U—EREMEIE, kW;

O—IlE AT, ()

oL — IR, B 1 g/m?;

pe— AL, WL 0.216 g/m’;

d—E BN, m;

v — AR, m/s;

Opc —ELRISLIRMIA , (°) 5

AH— B BN S 222, m;

AL— BB R IE T, m;

O, — BT prf% i, m/d;

Q*%ﬁ&ﬁ“%ﬁﬁ, m?/d;

E—HiS35%, %;

Qo— FARSAARERIL T B IRF &, m¥/s;

C,— %, C,=0.038 48;

po—ERLE ST, Pa;

pzf?g‘gj\}j?j] , Pa;

s, — L SR A MEREZE, m;

si— R B — AR R A AR, m;

L—EE—EHEBRKE, m;

L—EHEKE, m;

D—EEMNE, m;

A—IKJIEERL R L, 1=0.031 4;

Z— R4 AT, A3CHL 0.955 8;

A—AAXTEEE, A=0.560 3;

T—H <R, K;

R— KIREEMHEHL, R=8.314 J/(mol K) .
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