2007 4 16 2
1 2
(1. 100080; 2. 124010)
Standing- Katz
0; —DPAK
1%
Sanding- Katz
PVT ,
, PVT
Z 1
’ Gay gm[Z] y
Standing- Katz 400
PVT o 20 x 20 , Stand-
20 70 o ing- Katz ;
[12,13]
, [14.19] Sanding ,
Katz 1942 t
, Standing- Katz

Sanding- Katz

[ ] ., 1965

Takacd™

DAK

10



16 2
, (1)
(L agrange)
3.
Standing- Katz Sanding- Katz 5940
P(x) = sz(xk)lk(x) (3)
I (x) = _El;(k-_ ij
1. , 5940 (Ta,Py) (i
=1,A ,m;j=1,N,n) Z; =
, f(Ta,Py), (T.,P)
’ Z, |(|:
1,/\,m), P”-(j=1,/\,n) ,Zij(jz
1A ,n) , P: ,
: u(i=1 A ,m); T.(i=1 A ,m)
y="f(x) " T
[a,b] , 2
’ n
La.b] F(x)
! P, (x) L P(X)
' f(x) n ,
Po(x)  f(x) ,
' , ” (Runge)
2. , (T
[a,b] n+1 Xo P)
(TTlPr) 5x5
X1, y Xn Yo ,Y1, n
Pa(X), Po(x) =y ,i=1, 1
2L n

La(x) = yolo(x) + yil:(x)

+ K+ ynln(X) = _HZYih(X)

o (x) , 1 (x), L1.(x)
n f Ln(X)

Pa(x) = La(x)

Xo y X1,

(1)

an

Lo(x)=vi(i=1,2,L n),

(2)

s
M1 RSB Tk R HR 7R T TR




6 2007 4

2. Sanding
Katz
T, =2.5,2.7,2.9
’ Tr l Pr Z !
Stand- ( 3)
ing Katz ,
1.4
1.3
Standing- Katz ;
7
, —2.4

Standing- Katz , P <15 T
01.0<T,<30 oy T 38

------ 2.9

—3.0

, P, <30.0 .
12 15
’ 143 LTI HIROBER S
Standing—KatzF R A3 L TE <5 dh 2%
1. Standing- 3
Katz ’
Standing- Katz , Sand ’
. 3. DAK
ing Katz 5 T, :1. 05,
1.5,2.0,2.8,3.0, P )
Sanding- Katz
A
2 DAK
' 15.0 30.0 ,

P,
B2 ASEERRA RN T4 5 1.2 : : : : .
Standing - Katz EIHURA EEELET & 24 15 18 a 27 30
5 , T A SME IS BT SDAK 17 54 R0 A L

4
: 0 DAK ,



16 2
, 3
4
15.0 30.0
DAK 1%,
5% , 5
6
7
1.
8
2. .
9
3. ,
10
4. DAK
1% , 11
12
5.

Dranchuk P M, Quon D. A Cenerd Solution of the
Equations Dexcribing Steady State Turbulent Compressble
Fow in Grecular Conduits. JCPT , Summer 1965:60 65
Pgpay J. A Termdestechnologia Parameterek Vdtozaisa a
GazdepleMuvdee Sran. OGIL Musz, Tud, Kud,
Budapest ,1968:267 273
Yarborough L , Hal K R. A New Equation-of- State For Z-
Factor Cdculations. OG, Junel8, 1973:82 92
Yarborough L , Hal K R. How to Slve Equation of Sate
for ZFactor. OG, Feb. 18, 1974:86 88

Burnett R R. Cdculator Gves Compresshility Factors.
0@, June 11, 1979:70 74
Dranchuk P M, Purvis R A and Robinoon D B. Conputer
Cdculations of Naturd Gas Compresshility Factors Usng
the Sanding and Katz Corrdations. Ingitute of Petroleum
Technical Series, No. P74 - 008, 1974
Dranchuk P M, AbouKassem J H. Cdculationsof Z Factor
For Natura Gases Udng Equations of State. JCPT , July-
Sept. 1975:34 36

Takacs G. Comparion Made for Z Factor Caculation.
0@, Dec. 20, 1976:64 67

Qpd V N. Gas Z Factor Equations Developed For Comr-
puter. OG, Aug. 8, 1977:58 61

Takacs G. Comparing Methods For Cdculation Z- Factor.
OG, May 1989,15: 43 46

13 Khded A. Anayss Shows Magnitude of Z Factor Error.
OG, Nov 27, 1995:65 69
14 .
,1996 ,17(2) :163 167
1 Sanding M B, Katz D L. Dendty of Naturd Gases. 15 , ,
Trans. AIME, 1942 ,146:140 149 ,2003,23(2) :69 71
2 Gay EH, Sms HL. ZFactor Determination In a Digita
Computer. OG], July 20, 1959:80 81 :2007 - O1- 09
2007
( )
, 16 (80 ), 6 10 60 ; 80
:ISSN 1004 - 4388 CN13- 1147/TE :1310004000046
1. : ( “ ")
:0410000409221002062
2. : (065007) 43
:(0317) 2552634 :(0317) 2551432 :ygjcs @petro - hb. com.cn



2007 4 16 2

WELL TESTING (YOUQIJING CESHI)

Vol.16 No.2 (Serial No.100) 2007

Abstracts

- Ressarch of Theory & Method-

Sudy on Deter mination of the Radiusof- Investigation. 2007 ,16(2) :1 3

Qi Liwei , Wang Xiaodong ( Power Source Department , China Geo-Science U niversity (Beijing)

A generd formulaof drawdown radiusof- Investigation including typicd linear flow , radia flow and gherica flow ispresented firstly
based on the lution to the problem of genera radia flows with a transent point snk. Secondly , an improved formulaof drawdown
radiusof- Invegtigation for a nor- Newtonian power-low fluid isobtained in termsof the new lution to the modd of thefluid pseudo-
seady state flow. At last, Peaceman’ s buildup radiusof- Investigation formula is introduced.

Key words:radius of investigation, wel tes andyss, non-newtonian power low fluid, draw down, build up

A New Method for Calculating Natural Gas Compressibility Factors. 2007 ,16(2) :4 7

Liu Yuewu, Wu Xuesong, Chen Weiliang ( Division of Engineering Science, Institute of Mechanics, Chinese Academy of Scienc-
es) , GaoLeiyan (Offshore Oil Development Company , Liaohe Oilfield)

The gascompresshility factors calculating methodsin common use are classfied and evauated , and their advantages and disadvantages
are described in thispaper. Based on the comparison and anadyss, a new method for calculating naturd gas compresshility factors has
been developed with itsfundamenta idea, caculating method and results. By comparing with other resultsin three different manners,
the results show that the errors between the new method developed in this sudy and Standing- Katz type curve gpproximated to zero ,
and the maxima relative errors between the new method —bDA K method , which is the most accuracy method for caculating Zfac-
tor by uing EOS, islessthan 1 %. The advantagesof the method are that the computation gpeed is quick , the precisonis high, the
range of application islarge.

Key words: nature gas, gas deviation factors, cdculating method, evauation and analyss

Unsteady Well Testingfor CBM (Caoal Bed Methane) . 2007 ,16(2) :8 11

Liang Zhijun (SINO-Australia Combination Mining Technical Developmnet, Co. , Ltd.) , Liao Xinwe ( China Petroleum U ni-
versity) , Li Xiang ( Ningxia Province Baijigou Mining Factory , Shenhua Coal Co. , Ltd) , ShaoLongyi (China Mining U niver-
sity)

Theory , method and gpplication of injection/down pressure testing anayssfor CBM is studied and ome of formation parameters of
permeability , reservoir pressure, skin factor and closure pressure have been gained. For anadyzing these comprehensvely obtained geo-
logic data, it isjudged that these vaues are corregonds to actud stuation badcaly and these data are used for later period of produc
tion wel’ s desgn and plan of well net which increases productivity and income and gains a good economica effect.

Key words: CBM , well tegting, application

The Processing Methods to the Deep Gas Well Tegting Data. 2007 ,16(2) :12 13

Zou Cunyou ( Key L aboratory of Exploration Technologies for Oil and Gas Resources ( Yangze University) , Ministry of Educa
tion) , Li zZhiping, Wang Shuping, Huang Zhiwen, XuJinjin ( China University of Geosciences) , Li Yanping ( Exploration and
Exploitation Academy, Qinghai Oilfiel d)

To the problems of the dope of the early period on log-log plot is more than 1 and the data of the middle period and late period is too
discrete which makes the early period of theoretica curve can not be matched and too discrete middie and later data makes too difficult
for interpreters to make acute analyss. In the paper , the method that usng tested pressure, temperature to calculate PV T parameters
and usng visoosty and compresshility to correct the red pressure point is sudied and integra trandormation to dea with derivative
dataisput out which can make the derivative plot more smoothly. The gpplications about the two methods prove that they can make
good efectsfor the interpretation for deep well.

Key words: dego-gas wdl , dope of the early period, discrete, theoretical curve, pressure corrected , integra trandormation

Well Testing Model Selection and Reservoir Annotation to L ow Per meability Reservoirs. 2007 ,16(2) :14 16

Yang Xiuxiang, Cheng Shiging, Yuan Yujin, Yang Tianlong ( Key L aboratory of Petroleum Engineering, Ministry of Educar
tion, China University Petroleum)

A lot of well testing data for low permeability reservoirs were andyzed and their curve characteristics were summarized in Changaing
ailfiedd in this paper. The data should be interpreted according to composte mode on badsof interface addition friction when deriver
tive curves rise. A boundary reservoir with a good connectivity should be conddered as low permeability zone or resdud region when
the matching with impermeable boundary isused. Through the analydsfor well testing interpretation moded in low permeability reser-
voirs the interpretation result induding the reservoir and performance information can be announced.

Key words: low permeability reservoir , well test, composite mode , boundary



