2003

(1. 2.

EEAMFTFERREAMRE. RAR T, 2003;23(3): 76~ 79

ok ERA A

XENRE WAL Tk, R HT EHABARTEEARSRELREN £ 7 HH REN 2
A, BRYE Dubamel B, W H B EAREANHEMEFZEHE, ARSI FETNT & W FEFARFAEAR

Gy S &, A A Stehfest KFERBEFE T A RER A EEREL Rt FE—FEXABA, R EWRT
Rk TR ) REBTBRAMNAHNTE BT F 20, BEXFR AT XA 7

MrEX AL ERNTR

Rl REBWEAENFENTHEIEEFAER FH L AABHAURSHE B N -EHNFHELRIN 7

SNERMANEREEREAFENTEAFTRT REKE/, LARNENT ENTF REN, Tok FIH OB,

REREANKRETT S RENNEREEY, NEXFHEE L3, RENSREAEALREEK EWER

HW@a® FEHHE FERERR EIXE

RETREEN HEHER

Prats( 1960 )

s , ; Raymond  Binder(1967 )
Raghavan( 1978 1993 ) Cinco— ley( 1978
1981 )  Gringarten( 1973 1974 1975 ) ; Tinsley ~ Williams( 1969 )
(1987 1991 ),
— ; Cinco— ley (1976
48 h, 300 kN, ( 2 ., 69 1 , 63 1
27 1, 41 1 , 46 1 ),
4) : £215.9 mm3A+ ,
172 mm + 1.75 + f158.8 mmDc+
f158.8 mmDc+ f 127 mmDP; 2 725 m; (1 s
200~ 260 min/ m, 2735 m (2 ,
2735 m ,
- - - , (3)
3450 m ) ,
’ 6 2003- 01- 09
, 1992 )
) ; , : (100083) 21
2000 :(010) 82320863, 13021087541

0760



23 3

(1998 ) ,

(x.,0)

ATTATLLLLLRRRRR AN ¥

AnnvRRLRRRRRRRRRARY

Laplace ,

1
po(xn, yn, s) = ?[KO(»/_S Jx%*' y%)

+ MIO(JE e y%)] (1)
11(reDJ_S)

1
1
pD( XD, ¥D, s) = ;Iq(tz, S){KOI:J; l(xD— a)2+ yZD:I
1

Kl(TeDJ:)
— 10| /s [ ~a)te 3 (da 2
+ ll(reDJ:) O[J— (xD- a) + 9D] (2)
, (3):

pwb— pm(xD) = %[x[)— _rj.qm(u)dudv] (3)

”

, Duhamel s Laplace ,
1
Oo(s) = — (4)
s“pwn(s)
o1
Oun(s) = = (5)
s pwn(s)
) Bessel

B

J-Ko[ J(xo= a)ejda = é{n- [Ki( &

+ &uap)+ Kii(€— &xp)]) (6)
I[o[ [(xp- a)’&]da= é[lil(al
+ EnxD)-l- Iil(en— Snxn)] (7)

Kii(z) = jKo(t)dt

Iiy(z) = Jlo(t)dt

Ki(z) li(z) Bessel ,
chebyshev ,
, 2
2 2 2
. 3 ,

10 [

10°
']
10"
107
107 i L L 1 1 L 1 L i i
10° 10” 10" 10 10’ 10’
ty
3

0770



2003 5

D) ) o ]LWS & —
: ., 4 5 i 2Lf[1<s_ 1}_ 03
, 2. 714 x 102T.Kh(pi- p?
po= Tp <M, ZQ
’ _ 78.55Kh(p?- p*)
o TH, 20
10( 3 0. 40,
_ 78.55KhQu(pi- p’)

Q= W27

78.55 x 0.003 x 20 x 0.4 x (30>~ 25%)
0.02x 1 x(273. 15+ 80)

73. 8 x 10'm’/ d

2.
0.1x 10*m’/ d,
QY. ZT s
I = = 5 45 X 10
T PP= 98 s5Kh(pi- p?)
, Q= 8x 10,
b 0. 04583(Qs ZT
D = d =
Qsp .ro Qodtp h"PclL%(piz— pz)
h9Li(pi-pau
op= L 00645fg§ZT L) _ 40167, 5% 10m’/d
0
5 1) ,
1. .
. 2) \
150 d ,
= 0K 3) VB6.O  VC''6.0
2
P, e L
3.6 % 0.003x 150 % 24 '
= 5= 52.0 ,
0.22 x 0. 02 x 0.017 x 100
re 10000
reo= 0= T - 100
KiW;
C = 10
v KL 1 Ozkan E, Raghavan R. New solutions for well- test— analysis

0780



23 3

x| %

B &

KRAAFERREARRAN A AFHER . RAA T, 2003;23(3): 79~ 82

XESFUA BEEHYEM ART AAAF FPERREALRMS X % ARA AR A
% RETERREARRANAARRANAFHEE, LA ZEE TET ERAEARRINFRE R EA &
AR HEER SR E RAEH, THRIM BRI FRE BRI KA AT 2 BN, T A E A BN

THEARAENEME L EEHT

REFZFREAR R AFA¥ HUT B THERET A TN FARLK

PR, TRRERLRRMEBEA KA RO A FEARXAAX

S mEFFME FHERS EAR

(1

HEFBA

75 mm 10 m

5 mPa*s,

20 mPa*s s

problems: part 1- analytical considerations. Paper SPEFE,
1991
Cinco L H et al. Trabsient pressure behavior for a well with
a finite — conductivity vertical fracture. Paper SPE 6014,
1976
Gringarten A C e al.Unsteady— state pressure distributions
created by a well with a single infinite— conductivity vertical

fracture. SPEJ, 1978:347~ 360

,1990; 11( 4)

Prats M et al . Effect of vertical fracture on reservoir behavior

* (No.50206016) ,
(1967 .

:(029) 2668767

— incompressible fluid Case. Paper Presented as 35th Annual
Fall Meeting of SPE, 1960

Raymond I R, Binder G G. Productivity of wells in vertically
fractured damaged formations. Paper SPE 1454,1967
Tinsley ] M, Williams J R, Tiner R L, Malone W T. V ertical
fracture height
crease. Paper SPE 1900, 1969

its effect on steady— state production in-

’

,1998

( 2003- 01- 18 )

:(710049)

0790



NAT URAL GAS IND UST RY/May, 2003

fect of the bit dip. So, they can control deviation and improve
the bit speed. But they haven’ t the ability to resist the deviation
force caused by the formation because of the inside mechanics
properties of the drilling tools assemble. Aiming to the steep
structures and the formations with strong deviating force, t hey
can’ t guarantee to control deviation. To solve the problem of de-
viation control and fast drilling, besides effective controlling the
side force of the drilling tools and the bit dip, enough ability
should be obtained to resist the deviating force of the forma
tions. The 3 factors must be considered at the same time and co-
ordinated each other, then the problems of deviation control and
fast drilling can be solved practically in the steep structures and
the formations with strong deviating force.

SUBJECT HEADINGS: Straight well, Drilling technique,
Deviation control, Theoritical model, Bottom hole assembly

Sun Kui (engineer ), born in 1967, and is the vice general
geologist of Shallow Sea Petrolenm Development Com.  Add:
Panjin, Liaoning (124010) ,China Tel: (0427) 7805626

MODEL OF TEMPERATURE DROP MECHANISM
WHEN GAS FLOWING THROUGH CHOKES'

Li Yingchuan and Hu Shunqu ( Southwest
Petroleum Institute) ; and Guo Chunqiu ( Research

Institute of Exploration and Development, PCL).
NATUR. GAS IND .v.23,no0 . 3, pp. 70~ 72, 5/ 25/
2003. (ISSN1000- 0976; In Chinese)

ABSTRACT: Based on energy conservation theory and Van
Der Waals’ s mixed rule, a mathematical model is derived. The
model describes the phase equilibrium process with Peng Robin-
son equation when gas flowing through chokes. Data acquired
from the Brown enthalpy-entropy diagram was used to calculate
the real cases, comparing the results come from the model with
the data from the enthalpy-entropy diagram. Under the cond+
tions of gas s density from 0. 6 to 1.0, temperature from 93. 3
to 371.1°C and pressure from 0. 034 4 to 68.95 MPa, the re-
sults acquired from the model matched w ell with the values from
the Brown enthalpy entropy diagram. The average error was
— 0.21% and the absolute average error of them was 0. 55%.
T herefore, it proved that the model is correct and has wide ap-
plicable scope. Comparing with the Brown enthalpyentropy dia
gram, the computer program of the model has the advantages
such as quick calculation, convenient application and good adapt
ability, and provides an important tool for the engineering design
of the gas recovery and transportation and the production dy-
namic analysis such as prediction and prevention of the gas hy-
drate.

SUBJECT HEADINGS: Natural gas, T hrottle, Tempera
ture drop when gas flow ing through chokes, Phase equilibrium,
Mathematical model

Li Yingchuan (profesor), born in 1951.  Add: Nan
chong, Sichuan ( 637001) , China  Tel: (0817) 2642091 kK-
mail: liy @ swpi. edu. cn

DIRECTIONAL SIDETRACKING TECHNIQUES

OF MARINE DEEP WELLS IN YUDONG AREA
OF WEST HUBEI PROVINCE

He Kaiping ( Jianghan Oi Field Branch,
Sinopec) . NATUR. GAS IND.v.23,no0 .3, pp. 73~
76,5/25/2003. (ISSN1000- 0976; In Chinese)

ABSTRACT: The geological structures are complicated in
Yudong area of west Hubei province. The sidetracking is diff+
cult. It is very important how to rehabilitated the productivity of
the old wells with the new sidetracking techniques. Based on the
geological and structural features in Yudong area of West Hubei
province, the article analyzed the characteristics and the def+
ciencies of the sidetracking techniques of marine deep wells. Us-
ing the real cases of 2 wells, the article described the practical
application of 2 sidetracking types both open hole sidetracking
and casing well sidetracking in the fields, and provided some
ideas.

SUBJECT HEADINGS: Deep well, Sidetracking, Tech
nique, Old well, Yudong area of west Hubei province

He Kaiping ( Doctor , senior engineer ), born in 1956, and is
the vice general engineer of Jianghan Oil Field Branch, Sinopec.

Add: Qianjiang, Hubei ( 433124), China  Tel: ( 0728)
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STUDY OF PRODUCTION DECLINE CURVE FOR
WELLS WITH VERTICAL FRACTURES'

Yanglong and Wang Xiaodong(China University
of Geosciences, Beijing) , and Han Y ongxin ( Langfang
Branch of Research Institute of Petroleum Exple-
ration and Development). NAT UR. GAS IND. v.
23, no. 3, pp. 76~ 79, 5/25/2003. ( ISSN1000
0976; In Chinese)

ABSTRACT: Using stacking integration, the article derived
the equation of buttonhole pressure distribution of producing
wells limited diverting vertical fractures in closed oil and gas
reservoirs, calculated the elastic production date of wells with
vertical fractures according to Duhamel principle, estimated the
production of each well with limited diverting vertical fractures
by means of transient testing method, made the production de-
cdine curve and the cumulative production versus production
curve by means of Stehfest numerical inversion method, and dis-
cussed the influence of fracture conductivity and fracture skin on
the production and the cumulative production of a gas well
quantitatively t hen explained the application with examples. The
study shows the influence of the dimensionless conductivity and
the fracture skin on the production mainly happens in the early
and medium period, and the influence is a little in t he late period
w hen the pseudosteady state appears. Otherw ise, the major fac-
tors to influence the production of the fractured well with vert+
cal fractures are the fractures dimensionless conductivity as well
as the fracture lengths. Maybe it happens that the low conduc-
tivity with long fractures is equal to the high conductivity with
short fractures. In a sense, the effect of fracture conductivity is

more important than that of fracture lengths.
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SUBJECT HEADINGS: Closed reservoir, Production calcu-
lation, Production decline, Vertical fracture, Fracture conductivi
ty, Mathematical model

Yanglong is studying for doctor degree. Add: 21
Xueyuan Rd. , Beijing (100083), China Tel: (010) 82320863

Cell: 13021087541

A HYDRODYNAMIC MODEL FOR GAS-LIFTING
FLOW IN A GAS WELL WITH LIQUID FLOW
RATE BEING ZERO'

Liu Lei, Zhou Fangde ( National Laboratory of
Multiphase Flow in Power Engineering, Xi’ an Jiao-
tong University) . NATUR. GAS IND . v. 23, no. 3,
pp- 79~ 82, 5/25/2003. (ISSN1000- 0976; In Chi-
nese)

Abstract: T aking w ater, light oil, and heavy oil as the liquid
phase, the article studied the special phenomenon of gas-liquid
twe-phase flow in a gas well with liquid flow rate being zero,
and developed a hydrody namic model of gas lifting 2 phases flow
with liquid flow rate being zero. Using the model, the liquid
holding efficiency and pressure drop of gas lifting flow with lig-
uid flow rate being zero was calculated. Both the results calcular
ed from the model and the results from the experience indicate
the liquid holding efficiency of gas-lifting flow with liquid flow
rate being zero decreases consistently as the increase of superf+
cial gas velocity, while the frictional pressure drop does not
change as the change of superficial gas velocity. Although the
hydrody namic features of gaslifting flow with liquid flow rate
being zero are different from the general gasliquid twe-phase
flow, the gaslifting flow with liquid flow rate being zero also
follows the basic hy drodynamic principles of the general gas-lig-
uid two- phase flow .

SUBJECT HEADINGS: Gas well, Flow propertry, Twe-
phase flow, Pressure drop, M athematical model

Liu Lei (assistant professor, Doctor ), born in 1967.  Add
: X7 an, Shanxi ( 710094) , China Tel: (029) 2668767

MODEL STUDY OF MULTECOMPONENT GAS

ADSORPTION THEORY IN RESERVOIR POROUS
MEDIA’

Ou Chenghua ( Southwest Petroleum Institute) .
NATUR. GAS IND .v. 23, no. 3, pp. 82~ 84, 5/25/
2003. (ISSN1000- 0976; In Chinese)

ABSTRACT: Almost all gases are mult+ component in
reservoir porous media. So the question of gas adsorption in
reservoir porous media can be solved only with the mult+ compo-
nent model. Based on the 10 mult: component gas adsorption
model of porous media w hich are used widely in the chemical in-
dustry, the applicability study of gas adsorption of reservoir
porous model has conducted integrating the parameter values of
the fitted single component model and the experiment data of
mult+ component gas isothermal adsorption in the relative rese—

voir porous media. The results indicate: @ Wilson VSM model
9

can be used to correlate the mixed gas adsorption of reservoir
porous media w hen the number of the gas components & small.
But to facilitate the calculation, the DSL model will be the opt+
mal choice; @ The adsorption data calculated by FHVSM model
have the least difference with the data from the reservoir porous
media when the number of the gas components is big; @ Since
the number of gas components of gas reservoir is usually above
3, better results will be obtained when FHVSM model is used
for the adsorption calculation of real gas reservoir.

SUBJECT HEADINGS; Reservoir, Core, M ult+ component
mix ture, A dsorption, Mathematical model, Calculation

Ou Chenghua ( Doctor , instructor) born in 1971.  Add:
Nanchong, Sichuan ( 637001), China Tel: (0817) 2642942
E-mail: chomm@ 163. com

GAS SOLID-HEAT COUPLING MATHEMATICAL
MODEL OF GAS PERCOLATION FLOW IN ELAS
TIC GAS RESERVOIR

Wang Ziming, Jiang Tongwen and Song Wenjie
(Talimu Oil Field Branch, PCL) and Du Zhimin
( Southwest Petroleum Institute). NATUR. GAS
IND. v. 23, no. 3, pp. 85 ~ 87, 5/25/2003.
( ISSN 1000-0976; In Chinese)

ABSTRACT: A new gassolidheat coupling mathematical
model taking the gas pressure, rock solid particle displacement
and absolute temperature as the basic varibles was set up by ap-
plying comprehensively the theories of percolation mechanics
rock mechanics and thermodynamics. Let it be supposed in the
model that the rock matrixes in gas reservoir may be deformed
and the heat can be freely transferred according to thermody-
namic laws and the model includes the fully coupling gas perco-
lation, temperature field and rock deformation equations. The
model establshed by the authors, which realizes the real couply-
ing among percolation flow, rock deformation and temperature
change in gas reservoir and can more objectively reflect the gas
reservoir reality by contrast to the existent gas reservoir percola-
tion models, has developed the conventional gas reservoir perco-
lation theory and fluid-solid couplying mechanical theory and can
be widely applied to many realms of gas reservoir engineering.

SUBJECT HEADINGS: Gas reservoir, Elastic media, Rock
deformation, Percolation model, Thermal simulation, Coupling,
M athematical model

Wang Ziming, born in 1973, is a postdoctoral researcher.

Add: Ku’ erlei, Xinjiang ( 841000), China  Tel: (0996)
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DERIVATION AND CALCULATION OF A MUIL-
TIPARAMETER MODEL OF FRACTURING FL-
ID FILTRATION IN DUAL POROSITY MEDIA

Fu Yonggiang, Guo Jianchun and Zhao Jinzhou
(Southwest Petroleum Institute) and Min Hang

( Northwest Bureau of Petroleum Geology ).
NAT UR. GAS IND. v.23, no. 3, pp. 88~ 91,5/25/



