Vol. 13 No.35 Dec. 2013
(© 2013  Sci. Tech. Engre.

R O S N N N

Science Technology and Engineering

H13% 35 20134612 A
1671—1815(2013 ) 35-0000-04

PR BRBEHT USSR 5 -

rEE B FH' O F P HEL FTaE
(I F ST BB TT R WFSE R, dLET 100027 ; P4 RE A i 2, vl gt b 5 % T & U8 [ 5 0 S0 38 2, iER 610500)

i B AHARBNAHARBAEAETFRALETN—ATERNAL, BMNATAHELERERRRES, HH D B 4B A
MR BT AFERERRERA, AEM ZRAMN L Min FREA LM E ST B AR AN T 0BT ER
BERABEA FHENANIIME SR ANBAT A EFERXREEAATT R — RN, R HF S BT AR
AHAWERERRER AAEAREHER, TURFELEZNEXTLENT, AFHRB A AKZHERHEE .
AHAL BTENAHFAFECHA ERELAANERERARAEZREAARS, AHARBNAHELERBENSL

— BAMTET G TARMRBF TEEHITH,
K] AH ‘ENAHF  ERRE  BRAE
Wl Yy TE372; SCkbRERS A

S S BT S BRSO T &5 R R i —
AT )R, PRI, 76 T 2 3o o o 4 P 4 B Y A
I, 7540 A 0 K 9K B i, 8 IS ) B A AR
WA ZE TR, T LR R AR A 7 AR [ P 4
BT R RICR, LR, &R EXN T AW
LT 1400 m®/m’ {7 7K SIS 1k )5 T
HAT TARZHITEGE ., A stk kW], 1 2 SR
FAERAAET Turner BRIl 527 B, A7)
BECRFRIE A7 o o 1 41 i i 5 00l A0 A 3
GUAERE, Li Min U A W R T 1
FAF, 5 R AE AL TE 2, 3% — JE 24 2 W
2T BRI . Li Min ZEB5 000 0 HER 14 14
SR b, S T 00 A T S I R R A
2, HLE BN Turner 2330350 H 1 76 22 4 WK e S
VI 38% o 3 55 77 W S I S B A 77 52 B AR

Pas

AR Li Min SR f5 , — 26 [ & 522
B0 FE SR b S TR U S e
T TR B S B BT /K 1 B BT S I SR 385 TR0

2013 4E 6 A 28 H i [ % 8 A %0 (20112X05030-005 ) % B
H—VEB T A SUARNE (1984—) , 53, DU, Wb /K 3 A, Tl g L A%
U, AT, BRI ATF 2 R B T AR O, F 2 < il O R

E-mail ; yuanzhw @ cnooc. com. ¢n,

HAEA

AR HfES TR S BENT K Y E 1) BEHT Tl
PR TR A S, IR B AU CE U EBE
B E T BEATH B & BE K A LB AT
L E BT K B SE 1) BREAT U 19 3 2 85 I S0
R T T 58—, A B T B T A Gt
WE AR E RS

1 S EREHTORME BT IR 5 s
I 5t 3 s ARy v

B BT K A EE AT S AE SE PR A e i B v B
MR AR B K S BRAR IR IR R T, 5 B BE AT
T Z K R o 7 R SR AR BERT I
a2 K AT s = O, N A SR S A
7o SR, BEHD)ZE 7 B BEAR, S 1 7 1 AR, 7R
fAl H AT 2 A A R 2O 1, R, i s 1
AR B, I, 7B R, BB R
R K A , DA S SRR D)
1.1 EXEEEHE

Hi S OB T 5 1 S AR S P2 il O
K ELAR 7K A (AR SERR I ) Bedk 2k b
BE), AR AR, T o A AR, AT R
W W32 12T )5 Li Min 485 08 R 1) A 2K
RO, S AR N d;Q Z WS
T ST S5 R A R Rl LR AE A R e R



218 B A 5 TR 13 &

R A A
L2 HFiEs

A A=W — s SR s sh 7 . fEJF
fE s shid b W 2 A 4 A R R
TR o Fes2 T30 LI 1

TE:B WAERHA, (°) so NINERE, m/s” s F, IR E H1 N F,
SRS B E D, NS R R 2 B B, N N R %
BB, Nsv AR , m/ s
BT R ) 2 32 7 43 1

RN -

F,, = ¢wdp,g OKil) (1)
F, = gmdip,g i) (2)

Kok, RKIE I E T N F Rl R E ), N d,
oK Gl T B AR, msp, KB, ke/m’ 5 p, il
& kg/m’ g SN E ,m/s”,

R OREIDSE
1
X)) F ORI Z BIHITE T, Nsp SRR B,
kg/m’

P SCRRL L ] TR 980 7 it AR E v iz 3
FEF TR S MR ZE A R, Y80 i BRIE 7228 U BT
Ja B 2 BT

R = pv'nd.C,/(240) (4)
X (4) R DR =2 20 BT, Ny v S5 50,
m/s; C, L) B8, TR o y3Riwi 5K 1, N/m,

AR LI P A R S R Y18
S SRR IR R TR, B

F,—-F, —Rsing =m, % (7K3%) (5)

. dv o
Fo = F, - Rsing = m, ¥ (i) (6)

A om, SRR B B kg s m, N iR O SR ke
SR 3 3 ik 1 i S P YR P 2 9 S
g2 L W bave
F. = F, - Rsing =0 (JKifH) (7)
Fo = F, = Rsing = 0 (i) (8)
PR (1) (K (3) FIat(4) FUAK (7)), 5K
(2) .G MK () FRAF(B) , BB

_ B, - peo,
v\mr - 2 . (9)
p.CpsinB
4
4y —
R (10)
p.CpsinB

v, A I P K I L, m/s 5w, W Il L
W, m/s50, KK S, N/ms o, B i
5K 41,N/m,

Xt LA T Y I RO T 107 ~
10° Z[a] . FEZ30 Bl P9, M6 150102 03 1 BEL T R a3l
T L0 AT AS H (1) AR (12) (s
i Faks)

e 0
p.sinB

g = 2.5 x10° ==

v.. =2.5

wer

(11)

( o '>0-u S LN
vy = 2.5 [~Pe P T b i SR
p,sInB

Apv,..
Go = 2.5 x 10° Lo (12)
zT

SBORTI T 2/ {0 I S G Sl NI s -4 N
WL, UK A 5K T R T il AR K T O
K EEHEN R X, A2 KR B R HE
BRI AR, 22 4 DL IV 2 31 dwe /4 K ™ X
o L, 7E Li Min #5 BB AL b, AT A5 &
BERT K 5 [ BERTT Ul S 32 38 ARl S 5 1) A

4

- Apv,.,
(P»\ pg>0-w *l] (o = 2 5 X 108 pl;»'\uo

Vyer =2.5 I
pgsm,B z

3 BB S J i 5
~NAMGE—
b AMHT, K L T Min R0 08 780 S SE R BT S



3534 BUARIE , &5 T ST T S AR R 9 5 — 219

YRS E 1 BB E [ BEHT R
HE B BETK B BT T B BT K B E 1]
BENT A 2 S 0 S T R T AT T 4

4

s (p —p,)o .

e HIE RN v, = 2.5 [P L
pgsmﬂ

A "
iﬁ%w=25xm“§%o (13)

KB H o W FEE K TT, N/ m;p IR AR
Ji  ke/m’ s q, N ER/NERE, m*/d. v, I
WG A, m/s . (1 23 RAAESOK PR,
1 7R s 30 RAEAE SR P AR, [ 3R7R T A ;
MAFHAEAES I K AT, L FRORAKAH)

4 SBlspr

BT B AR A — O g AT R OE
BERMA N 300, KAR - YA X 25 B 2 0. 6, BE AT i
PR 721 kg/m’ RN RE R 1 074 kg/m® i
ST K J1E 0. 02 N/m, S /K BT 5K 718 0. 06 N/m,
FEETI R 8.4 MPa, - LR EE S 322 K FEIZIR B
FEJ1 5540 B 0y 3R 25 24 0.85, Il R R
6.2 cm, ZSHHAE 2006 FELLRTA K HE& A b5
EETIM, BT )2 S EEAT K, 2006 4FELLUE IR
TR o AR ARSI A X 28 BE AT B KSR B
GRS R IR 1,

R1 BASHARERTERREHTEER

SRR/ m Bl
ME AR/ m 0. 062
0 JE J1/MPa 8. 40
R /K 322.00
RIRA AN 55 e 0. 60
FE% 0. 85
bR/ (m® - d7h) 22 200. 00
2006 4 RATijA: PR A R
2006 4 LG RS HAEBUR
I SR B (8 =90°)/(m® - d™") 13 762. 31
Il PR (B =30°)/(m® - d ") 16 366. 23
Il 4 KR & (B =90°) /(m® - d™1) 20 168. 36
Il K iE(B=30°)/(m® - d™") 23 984. 36

T A Il S WO B TS R W] LR
2006 4FE LU, 7K ECR I8 B 7, SO s A
o BT K5 i S4B B, R i A

AN 7 KR e 5L 2, T 008 7™ 2K 4 11
it

I R] LA Y T 5E [0 AR R,
(AR E [ H A I PR S RO 2 L B RIS 25 R
HHE K FCHE TBCIRXE , 72 K TR PR S
RAFBRFF IR, 12 4l W, e ik 2l e/ K
PR

MR b IR EENT R, THRAEAS R R Y
THOLT G S5 K i, W 2.

N

=2

~ 't

o3k o\

- \

< 12F Q\

= \,

2 N\

2 ®

& 10 \

o o

£ g9f ——
0.8 15 30 45 60 75 90

ERAPIC )
B2 ASTR) R R I S48 G (1) 5

B 2 ik TE R SRR AEE R .
TRE BV SHATAE R, BT 1 H A e 57 485 T
B E KIS 25 [, SO A1 45 8
B AR EE A3 DR T2 0/, 25 R A D LA
I, SH A PR 1 o L A I A

5 ik

(1) fELRL Li Min SRR LA, 5 T
BT K I 5E 18] BEAT U 3% L1 5 VI S T
it

(2) MTRERTHAAERE R, M E 17 H
F e 4% 0L B L L R 2, P, XTI
SE [ A — 2 2 T8 R A X Il B 485 0 R Y
A0

(3) AEXb & BT K BT UH AT I S5
PETFES, SOHH5 K H 4% b IR, 7RO
IR [L = B RCHR BRI TR BRI, O 22 4 DL RV 5
IBE R/ NIRRT, B 275 JEA K =
AL

(4) XFEAUE G U EEENT U E 1 BE



220 B A 5 TR 13 &

B VB S BET K (1 BT SO SR BT K Y
SE () BRERTT A 1) S 4% 9 i S A e SRR T R A T
TG — WRHTTE T B T SRR T AR
) RS

2 % x #t

LI Min. New view on continuous-removal liquids from gas wells. SPE
70016,2001

LI Min. New view on continuous-removal liquids from gas wells.
SPEPF( Feb 2002) :42—45

TUR R UL, B, 5F . U EE I SO I SR e Tk

FFAh IR ,2011518(6) :117—119

WX, E WL BR 58, A R RS I S e A
B KRS T,2009;29(5) :82—84

WA, P WL EEMR, . R R AURRET U I R B A0
OB . BiRkT20,2008;31(5) :40—43

Duggan J O. Estimating the flow rate required to keep gas wells unloa-
ded. JPT,1961;13(12) :1173—1176

Rawlins E L, Schellhardt M A. Back pressure data on natural gas wells
and their application to production practices, USA: Lord Baltimore
Press, 193534

Perry J H. Chemical Engineers Handbook. New York City: McGraw-
Hill Book Co Inc, 1963

A Unified Mode for Continuous Removal of Liquids from Gas Well and
Condensate Gas Well
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[ Abstract] Liquid loading of gas well and gas condensate well is a serious problem in the process of gas field de-
velopment. Many formulas related to the determination of critical rate for continuous removal of liquids from gas well
have been proposed, but there is no one for directional gas condensate well enriched condensated water. On the ba-
sis of LI Min model of continuous carrying fluid model which has been widely used, continuous carrying fluid mode
of directional gas condensate well enriched condensated water was, deduced and the continuous carrying fluid mode
of existing gas wells, and gas condensate wells with high condensate water were unified. Studies show that it is no
need to consider the oil, gas and water complex phase change for safety reasons, when critical carrying fluid rate of
gas condensate well enriched condensated water is calculated. Simultaneously, due to the tube angle presence of di-
rectional wells, it makes the critical carrying liquid flow rate much greater than the vertical wells. The mode for
continuous removal of liquids from gas well and condensate gas well were unified, which greatly facilitate the on-site
workers and the associated scientists.
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