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Abstract

When well kicking occurs in horizontal section, it will be difficult to discover at early stage of well
kick. However, the volume of overflows will suddenly increase, when the overflows passes into
vertical section. Considering the characteristic of wellbore temperature field, drift model and the
coupling between wellhole and formation, combining basic equation of gas-water two-phase flow,
and then build a horizontal well Kkick theoretical model of high temperature and pressure well.
This paper simulates different moment, unbalanced formation and length of barefoot interval of
high temperature and pressure of horizontal wells on sea. The simulation results show that annu-
lus pressure and void fraction vary quickly in the early stage of overflow; with the increase of
formation pressure coefficient, the pit gain, annulus pressure and void fraction vary more quickly;
the pit gain, annulus pressure and void fraction vary slightly in short barefoot interval; while the
pit gain, annulus pressure and void fraction vary obviously in short barefoot interval.

Keywords

High Temperature and Pressure, Horizontal Wells, Multiphase Flow, Overflow Simulation

AR K PRI S 47

B ool TR, ks, BORY,

e g A PR PR A E], Jb
PREAWMAREEER), IR HR
Email: Jangkai@126.com

XESIA: HYL, TR0, A, BER, FVIVE. S EACE IR R AT ). WARS) F12%E, 2016, 4(4): 82-92.
http://dx.doi.org/10.12677/ijfd.2016.44010



http://www.hanspub.org/journal/ijfd
http://dx.doi.org/10.12677/ijfd.2016.44010
http://dx.doi.org/10.12677/ijfd.2016.44010
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

=
VU;E
48

ks H . 20164E12H2H; FAEM: 2016412 17H; KA HH: 20164E12H23H

=

KRR, EEKTFHEEKEDN, BEARED KN, EAEEHHEE, [k EFEKISBOHE
RIFERE, SIHITEREAE. SH3E EREREKPFHORGTIR, BEAGERES. BEERNRR
PAEAKPHESHERNES, SEMPAHRESTE, 8377 RiEREKPHFREREE, IR
R Z. ARMERESE. A FRBRRE T ERR R R HARET 7M. B RER: B
B, F2EESMEE S IERULBRR; MEENREER, ERMEER. 2 E AN &R
R, ARIRKEEVNE, JERbEE. FEENMEESIBRUANE, RRKERKRE, R
MR, FEE B &SRR

Xiid
FEFEE, AP, AR, AR

1. 518

B AT H B AR LR AR 0 L, 45 i R KT I, 2K BOR AR AT, A
AR EAR/DN, RIS EEAEE, RIFELE T BEGE TR, eI BAR/N, 0 0 A,
FORNESR[L]; N B R Sl e, AR AR, HAEMERE AR [2]. Dy 1R R i A AP R AT 2L
P, AU AT R AT o [ PN 023 X KPS AR AR BE R J3[3] [4], DAB el e s 42 1) A
7T KETAE, BT A TS BR, (B0 i m R K HE B MR R 7T . Fl T w5
KPR RE T B IRIR S DL SR AR e KT BEE AU T3 2 bk, B e i e Hoxl e T e
FEARPHBEAT RN AT o A SOE I N7 i e B /KT A R B B IR EE 7 AN 37 T SR AR, (5 B
THEAUELE, WETT I /AP B R M S A U, MO vl i /AP i AT v AL

2. EmmEKEHAHEERILIRE
21 SEEERENTEERES AR

J A AT B AU A R BE S, 0] eyl i e 7T R AT BEAT B ULt Z000S L s F 3 AR HERA T 5
W B, BRI AR R WPTIEE, Oy T HERR IO S S AT B, A R A AR T A
sz, 52RO AL,  IRJE X IR B P K S0 A6 5] THE S AR RS
Jint, R EEAESE TR SR SHE T AR ALK[6]:

HOESAE R a5 R il LU, A oR R 1SS S By UM v, ANRARE L v, » RS AE
TR S SR FE AR 2 A AR, e L et N Zuber A1 J. A, Findlay $2H:i[7], JEok& & I
fifi EREAT THEIE, $R 7K HES - MR A8]; MK P BB ERBUIKT BL= AT
LG AT IR RAR, LV s R IR R, LR AR R AE T S A R B 4 2R
BRI 22 . AERT KRR AR (LA, &I H. Shi A1J. A. Holmes 2 i i) P AR SRS R A8
FHEH 7y 0°~88° W RETSIR 4 (1 5 SR 45 RARA[9], AL T TR 2

TS E I8 57— AR ZOE IR g, » KT BUS A B AR S R 2 KT8 N B S 700
A7, T P s A3 931 B I SRS A AR [ RN AR/ Je A1, i i U R R NI RE AN A )



el E

2SI AR ELREM, 7R B KT B R HEAT R B DU s it R AT HE R A
IR IR G A AR A A7 A, AR B (5 30 o T 0 BB 01— ) 38 i (022 25 3 L f] BU ) — i),
A FIANIR) MR AN O, KT I B AR AN 1A, DRSO AT BUEEAT
R0 3K H L [10]
0.543K.K, 1
Hy In@

ar,,

(P?—P%,)di (1)

2.2. IKEHBREAFIE

5 G IO I P o R B R, E BRI AR B2, BRI, Sk
FIEYE R, WM, S SEE M EUIIC. % BRI KA HA e T ks 5, 75 B i
AT ) T R P S A T R A O

fe4g b, ST Al CAEFENRSINRE S S0, C&ET T2, FEESD T MRS
NHHE, WER A E T[] [12] [13], AEFETL[14] [15] [16], AR T3], R Ta[17]. {5
it AR, A N A SR AR S, TR RE A TR AR R SR AR E S AR R, TR AT UE
IR o

FRIESARRIEA, FIREIRMMEIREY), &EIFANZHRIR A, HES T T L e
R I TR B R T SRR (] 1 FR).

e A ARTE A IR S s R AR SR AL, R BRI AT K I IR S R . R
B : FBEF AT N R A —4ER s A EACKER A, ZIgI I ELs, AEES)E
BIREIR s 25 RGP RIS SRR, 282 RS A -

BEFF RS LA B 2 P IR SR B TR SRS IR T, AR R RSP E TN

dQ dh

dv
— = cosf +v— 2
TR TR TS @)

X, Q NIRRT I AMEE KNG, Jkgs h NBALFTERAKILS, Jkgs v RRATE, mis;
g AENLERE, mis* 0 AR, rad; LOAJFRAERIRE, m.
AT IRAIA T R Qpp_p
CDP

dQ =-Qpp_,4 = _ﬂ_(TDP _TA)dL ©))
DP
N l:':‘
_ _@oCrp
For 27150U pp

A, Top AT, 0 BB FERIFR 2 RAR IR EE, Ks Cop NENHF RIS, J/(Kg-K): op N
BT L R o B AU, Kglse
BT N OB AR, B N O ES FEVRORI  SAR ARAE,
dhpe =C,dTyp (4)
dh, = (ag to )deTA -a,C,C,dp, ®)
A, o WEIEERE; o ARIIFHE; C, NEEHAEILAAE, J/(Kg-K);: C, AR - 7k

2E, KIMPa; p, AT ARIET], MPa.



5
E
4

2 BE i KieH
Qa(s+ds)l Qp(s)

gipt

Qa-pp

Qc-a

Ll R L
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Figure 2. Schematic of solution procedure
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Figure 3. Wellbore configuration of computational well
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Figure 4. Annulus pressure curve changing with depth at different time
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Figure 5. Void fraction curve changing with depth at different time
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