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1
Table 1 Panned results of the correction path

(m) ©) ©) (m) (m) (m) (m) ©) (°/30m) (°/30m)

0.00 76. 00 54.00 0.00 0.00 0.00 0.00 — 3.85 -7.23
10.00 77.29 51.60 5.88 7.75 2.31 9.73 52.80 3.91 -7.15
20.00 78.61 49.23 12.11 15.29 4.40 19.50 51.60 3.97 -7.08
30.00 79.94 46.88 18.68 22.59 6.26 29.31 50.41 4.03 -7.02
40.00 81.29 44.55 25.57 29.65 7.89 39.16 49.23 4.07 - 6.97
44.82 81.95 43.43 29.00 32.97 8.59 43.91 48.66 4.09 - 6.94
50.00 81.95 43.43 32.72 36.49 9.32 49.02 48.12 0.00 0.00
52.42 81.95 43.43 34.46 38.14 9.66 51.40 47.90 6.75 7.45
60.00 83.66 45.31 39.84 43.40 10.61 58.91 47.45 6.78 7.40
70.00 85.92 47.76 46.69 50.63 11.51 68.87 47.32 6.81 7.34
79.15 88.00 50.00 52.70 57.51 12.00 78.00 47.50 6.82 7.32

2
Table 2 Calculated results of the traditional planning method

(m) (*) () (m) (m) (m) (m) () (°/ 30m) (°/30m)

0.00 76. 00 54.00 0.00 0.00 0.00 0.00 — 5.02 -6.42
10.00 77.68 51.87 5.87 7.77 2.28 9.74 52.93 5.07 - 6.34
20.00 79.38 49.77 12.06 15.37 4.27 19.53 51.87 5.11 - 6.26
30.00 81.09 47.70 18.56 22.77 5.96 29.38 50.82 5.15 - 6.20
40.00 82.81 45,64 25.35 29.97 7.36 39.26 49.77 5.18 -6.14
42.23 83.20 45.19 26.91 31.55 7.63 41. 47 49.54 5.19 - 6.13
50.00 83.20 45.19 32.34 37.02 8.55 49.16 48.86 0.00 0.00
60.00 83.20 45.19 39.34 44.07 9.74 59.07 48.24 0.00 0.00
70.00 83.20 45.19 46.34 51.11 10.92 68.99 47.80 0.00 0.00
79.08 83.20 45.19 52.70 57.51 12.00 78.00 47.50 0.00 0.00
(1)

(2) 1 1
(3) t t
(4) ,
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searchers to evaluate a reservoir. Snce the present model is sendtive to the variation of saturation,mud property ,
drilling condition and 9 on ,a reservoir can be eval uated through matching time dependent field logging data. Origi-
nal water saturation(or true formation redgivity) and mud cake permeability are regarded as unknown parameters
to be determined from the inverson routine. Fidd gpplicationsfor dud-induction logging illustrate that the present
model is a reanable and &ficient method for reservoir evaluation.

Key wor ds:wdl logging;inverdon;invason;time;red stivity ;saturation

THE DEVELOPMENT WHELL-PATTERN OF LOW AND ANISOTROPIC PERMEABL ITY RESERVOIRS
DING Yun-hong et a. ( China University of Geosciences, Beijing 100083, China) ACTA 2002 ,23(2) :64 67

Abstract :Low permeability reservoirs commercial development is usualy obtained by fracturing stimulation. The
development of low permeability reservoirsis different from that of normal reservoirs because of the gppearance of
hydraulic fractures. Severe heterogeneity usualy exist due to the permeability aniotropy resulted from developed or
tendle naturd fracturesin low permeability reservoirs. As a result it is necessary to take into account the effect of
heterogeneity of both hydraulic fractured and permeability while planing well pattern. This paper presents the re-
search of inverted nine ot pattern which is normally used in the development of low permeability reservoirs and
modified inverted nine ot pattern and rectangular pattern. It showsthat higher oil recovery and economic efficien-
cy would be achieved by adopting the rectangular pattern if the azimuth of hydraulic fracture is clearly known.
Key words:low permeability ;development well pattern ;rectangle;inverted nine ot ;ani otropy

PRODUCTIVITY CALCUL ATION METHOD OF FRACTURED HORIZONTAL WELLS IN LOW PERME
ABILITY OIL OR GASFIED

NIN G Zhengfu ,et a. ( Petroleum U niversity, Beijing 102200, China) ACTA 2002 ,23(2) :68 71

Abstract : This paper revise the formula presented and deduce a new formula on productivity forecast of fractured
horizontal well ,applying potentid function principles,superpostion principle ,and mathematical method for olving
matrix ,congdering flow red stance and pressure drop in fracture. As an example ,the productivity of fractured hori-
zontal well in a low permeability gas reservoir has been tested by usng thisformula,and some usful conclusons
have been drawn from comparing and andyzing some factors. These conclusons are instructive in desgning frac
tured horizontal well for low permeability reservoir.

Key wor ds:low permeability ;horizontal well ;fracture;productivity forecast ;flow resstance

PETROL EUM ENGINEERING

A NEW M ETHOD OF PATH CORRECTION PLANNINGWITH THE DESIRED DIRECTION

L IU Xiwshan,SHI Zai- hong( Exploration & Production Research Institute, SINOPEC, Beijing 100083, China)
ACTA 2002 ,23(2) :72 76

Abstract :During the processof directional drilling ,the direction of well trgectory and its change are key parameters
to monitor and control a well trgjectory. As an important part of monitoring and controlling a well trgectory ,the
path-correction planning is generally required to reach a desred direction at itstarget. Acoording to the characteris
tics of directiond drilling technology ,a three section profile with two planar turns and one straight lineisconstruct-
ed in this paper to lve the problem on path-correction planning with the given direction in theory ,which lays a
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foundationfor effectively monitoring and controlling a well trgectory. The slving process of the desgn method

proposed in thispaper is uniform convergent due to avoiding lving the constraint equations set. All of theformulas

are theoreticaly exact lutions, the universa dgnificance ,computational accuracy ,stability and convergence have

been fully guaranteed. This method can be widely applied to planning directiona wells,horizontal wells,extended

reach wells and multiple target wells while drilling.

Key words:drilling theory ; mathematicd mode ;wellbore trgectory ; desgn calculation;directiona well ; horizontal
well ;extended- reach well ; multiple target well

PROBL EM OF DOUBL E AND TRIPL E BENT PDM EQUIVAL ENT TO SING E BENT PDM

SU Yi-nao ,TAN G Xue ping( Research Institute of Petroleum Exploration and Development , PetroChina, Beijing
100083, China) ACTA 2002 ,23(2) :77 81

Abstract : The method and formulaof 3 mplifying double bent PDM to equivalent sngle bent PDM ispresented and
the integrated equations applied to D KO and DTU are derived and a step equivalent method of smplifying double
bent (mutibent) PDM to sngle bent PDM isprovided. The difference and relationship between the deflecting force
of bit and limiting curvature, build-up rate,etc in concept is discussed in this paper through limiting curvature
method. These methods and results can be used to explain doubtful pointsof theory existed and to guide the dedgn
of structure and behavior of double bent (mutibent) PDM assembly in horizontal drilling.

Key wor ds:horizontal well ;double bent PDM ;equivaent problem;limiting curvature;build up rate

WAX PRECIPITATION PREDICTION BY THERMODY NAMIC MODE. OF GASL IQUID-SOL ID THREE
PHASES EQUIL IBRIUM

M EIl Hai-yan ,et a. ( Southwest Petroleum Institute, Nanchong, Sichuan 637001, China) ACTA 2002 ,23(2) :82
86

Abstract : The heavy organic substances,such as wax ,resn and agphaltene will precipitate as a lid phase ,causng
serioi us problems to operate the oil and gasfields,when thermodynamic conditionsof temperature ,pressure or com-
position are changed in the process of oil and gas production. A thermodynamic modd of the gasliquid olid three
phases equilibria is presented ,combing an equation of state with a lution theory. A regular solution theory is used
to acocount for the non-ideality of the solid mixture ,and an equation of state describes both gas and liquid phase be-
havior. A wax precipitation calculation for alive oil system isconducted usng the thermodynamic model. The calcu-
lation results demonstrate that the pressure has a greater influence on that wax precipitation. The effect of pressure
on wax precipitation temperature is greater below the saturate pressure than the above saturate pressure.

Key wor ds:gasliquid lid;wax precipitation ;thermodynamic modd ;equation of state;regular solution

THE LAW OF VELOCITY DISTRIBUTION OF BINGHAM AL UID’ S FLOWING IN THE ENCIRCL E PIPE
L1 Zhao-min ,et a. ( Petroleum University, Donging 257061, China) ACTA 2002 ,23(2) :87 91

Abgtract :In this article ,combinating Bingham fluid’ s congtitutive equation with momentum equation ,the velocity
distribution of Bingham fluid’ sflowing in the encircle pipe isobtained by meansof dimendon anayss,whichisun-
der the condition of laminar flowing. Moreover the efectsof some parameters such asyield stress and pressure gra
dient on the velocity profile have been discussed :the difference of velocity distribution between Bingham fluid and
Newtonian fluid increases with yield stress,the width of flow nucleus a9 increases with yield stress;as pressure



