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recognizing the mechanism of causing the mud shale wall instability,
to designing the new sloughing-prevention drilling fluid system and to
mproving the original one, so as to solve the problem about the mud
shale wall instability. On the basis of analyzing the transfer function
between drilling fluid and mud shales and is mechanism, the infl+
ence of the transfer function on the borehole wall stabiliy is discussed
in detail. It is considered that the water molecule and solute transfer
between drilling fluid and mud shales occurs by means of three mech-
anisms as diffusion, advection and osmese; the hydmaulic pressure dif-
ference and chemical potential energy difference are the major driving
forces; and the osmotic pressure derived from the chemical potential
energy difference is of a transient nature. The borehole wall stabiliy
can be influenced by the transfer function between drilling fluid and
mud shales through these ways of changing the interaction between
shales and pore fluid, the formation pore pressure and the water con-
tent and cementation integrity of the shales near borehole wall.

SUBJECT HEADINGS: Drilling fluid, Shale, Hole stabiliza-
tion, Analysis

Liang Dachuna ( associate pr¢fessor ), bom in 1964, graduated
in drilling engineering from the Souhwest Petroleun Institute in 1984
and received his Master’ s degree in 1991. Currently he is engaged in
the teaching and research on borehole wall stability. Add: Nanchong,
Sichuan (637001), China Tel: (0817) 2603433-3226

A RESEARCH ON THE HYDRAULIC FRA G
TURING IN LOW PERMEABILITY GAS
RESERVOIR

Wang Fengjiang and Shan Wenwen ( Langfang Branch
of Research Ingtitute of Petroleum Fxploration and Devel
opment) . NATUR. GAS IND. v. 19, no. 3, pp. 61~ 63,5/
25/99. ( ISSN 1000- 0976; In Chinese)

ABSTRACT: A great deal of natural gas was found in low and
extra: low pemeability reservoirs and the hydraulic fracturing is the
necessary means to realize its economic development. Because the
unfavourable factors encourted in the hydraulic fracturing n gas
resewvoirs are more than those in oil resewoirs, the good results carf
t be achieved inmany of the hydraulic fracturing works. According to
this, the factors influencing fracturing results and their action mecha-
nisms are analyzed, mainly including: the origin and mechanism of
formation damage; the influence factors, action mechanism and influ+
ence level of the diverting capacity of proping agent; the technical

shortcomings easily found in the fracturing design; and the influence
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of the gas well management after fracturing on propped fractures. On
the basis of the analysis mentioned above, the principal problem that
must be solved for the hydraulic fracturing in low pemeability gas
reservolr is to decrease the damage of fracturing fluid so as to in-
crease the diverting capaciy of fractures. For ths reason the thought
and methods of the design and implementation of the hydraulic frac-
turing in low pemeability gas reservoir are proposed, they are: opti-
mizing the formulation of fracturing fluid and the procedure of adding
gel breaker and utilizing the propping agent with excellent perfor-
mance; grasping the key basic parameters and using pseude- three- di-
mensional software to enhance the reliability of the fracturing design,
carrying out operating parameter design according to the gas reservoir
characteristics and the diverting capacity of fractures to raise the sui-
ability of the fracturing design; and setting up a set of complete oper-
ating procedures so as to perfect and improve the hydraulic fracturing
techniques for low permeability gas reservoir.

SUBJECT HEADINGS: Low permeability pools, Hydraulic
fracturing, Fracturing fluid, Fracturing propping agent, Fracturing de-
sign, Research

Wang Fengjiang ( engineer ) , bom in 1966, graduated from the
Southwest Petroleum Instiute and received his Master' s degree in oil
& gas development in 1992. He is always engaged in the research on
the 0il & gas development and fracturing engineering. Add: Fracturing
Centre, POB 44, Langfang, Hebei ( 065007) , China Tel: (010)
62095018 3435

PERFORATED COMPLETION EFFICIENCY
EVALUATION

Li Aimin (Scientific and T echnological Department,
SPA) and Zhou Di (logging Company, SPA). NATUR.
GAS IND. v. 19, no. 3, pp. 64~ 67,5/25/99. (ISSN 1000
— 0976; In Chinese)

ABSTRACT There are many influence factors in perforated
completion efficiency evaluation. Through exploring and verifying in
practice for many times, two methods are proposed in the paper, one
is to eliminate the influence of reservoir difference between wells by
use of the reservoir coefficient and to carry out a comprehensive anak
ysis of dynamic and static parameters of oil and gas reservoir; the oth-
eris to evaluate the perforated completion efficiency by productivity
ratio and skin factor which are used for appraising oil & gas formation
damage. Through the perforated completion efficiency evaluation of
Lei 1' gas reservoir in Moxi field, it is proved that its result is satisfy-

ing. The evaluated result is also very important for the application of
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the optimal perforation design to the practice and for the development
of perforating charge. Both the methods can be used for correctly ap-
praising the perforated completion efficiency and the first is more
suitable for being largely adopted in the fields.

SUBJECT HEADINGS: Perforated completion, Efficiency, E-
valuation, Skin factor, Perforaton, Design, Reservoir, Coefficient

Li Aimin ( senior engineer ), graduated from the Department of
Exploration, the Jianghan Petroleum Instiute, in 1982. Now he is the
head of the Scientific and Technological Department, SPA . Add: No.
3, Section 1, Fuqing Road, Chengdu, Sichuan ( 610051), China
Tel: (028) 6011139

A NEW MODEL FOR ESTIMATING ACID
FRACTURE CONDUCTIVITY

Gong Ming ( Technological Centre of Exploration and
Production, Mobil Corporation, USA). NATUR. GAS IND.
v. 19, no. 3, pp. 68~ 72, 5/25/99. (ISSN 1000- 0976; In
Chinese)

ABSTRACT: Acid fracturing is one of the common stimulation
methods used for enhancing the single well productivity of carbonate
resewvoirs The length and conductivity of the acid fracture are the
principal indices for evaluating the effectiveness of acid fracturing
treatment. On the basis of the roughness and rock strength on the
fracture suiface after acidization, a new theoretical model for estimat
ing or predicting the acid fracture conductiity is proposed in the pa-
per. The model 5 developed n three steps: the firg, the kurtosis of
the asperity distribution curve of fracture surface is used for charac-
terizing the surface oughness and converting the asperity distribution
into the contact area; the second, the fracture closure under closure
stress B calculated according to the contact area and the ck srength
on the fracture suface, and the damage of the rock strength by acid
etching is also considered in the mearwhile; and the third, the frac-
ture conductiviy & calculated by use of the welk known cubic law. By
comparison with a serie of the experimental results of the acid frac-
ture conductiviy, the conductivities under varbus closure dresses are
accurately culculated by use of the model through adopting the actu-
ally measured parameters. In comparison to the common Nierode-
Kruk correlation in which the actually measured parameters were also
used, the theoretical model shows a tremendous mprovement on the
accuracy of estimating the acid fracture productivity. The new model
is simple and easy to be used, by which the basis and convenience

can be povided for the mathematical simulation of acid fracturing
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reservoirs.

SUBJECT HEADINGS: Acid fracture, Fracture height, Frac-
ture conductiviy, Fracture width, Surface roughness, Closure stress

Gong Ming ( senior engineer ), born in 1957, graduated in
petroleun engineering from the Texas University, USA, and received
his Doctor’ s degree in 1997. Currently he holds a post in the Techno-
logical Centre of Exploration and Production, the Mobil Corporation,
USA and is mainly engaged in the research on the stimulation tech-
nology of oil & gas wells. He published several articles in the domes-
tic and foreign public periodicals. Add: 13777 Midway Road, Dallas,
TX 75244, USA . Tel: (972) 8518245

SINGLE- WELL TWGO-ZONE BOREHOLE IN-
TERZONAL LIFT PRODUCING TECHNOI-
OGY

He Zunyi ( Research Institute of Drilling and Produe-
tion Technology) . NATUR. GAS IND . v. 19, mo. 3, pp. 73
~ 76,5/25/99. (ISSN 1000- 0976; In Chinese)

ABSTRACT Multiple-zone oil and gas fields are widely dis-
tributed over Sichuan Basin, being of the properties as mukiple-pay-
zone, highlyscattered gas reservoirs and wells, multiple gaswater
concurrent producing zone and the complicated gas-water, pressure
and interconnection relations, thus causing repeated construction in
oil and gas fields a long construction cycle, a difficult management
and a high expense. Singlewell multiple-zone production is the
strategic trend of expanding the oil and gas production technology,
being of practical significance for the small multiple- zone oil and gas
field development. By taking the well Jia-34 in Huangjiachang gas
field for example, the thought and method of design as well as the
cognizance and analysis about the single-well twe-zone borehole in-
terzonal lift producing technology are proposed in the paper, includ-
ing: an analysis of the basic condiions and production status of the
operating well; the principal contents and procedure of technological
means the fundamental thought of peformance reverse design; and
the technological tes and analysis. By way of or the- spot experimert,
i is proved that an assumption of nterzonal direct gas lift for the non-
flowing gas and water bearing formation by means of the high pres-
sure natural gas coming from the other fomation is realized through
applying the single well twe-zone borehole interzonal lift producing
technology and that the adopted design method, technological pro-
cess, each technical means and downhole tools are conformable to the
process requirements and basic conditions of the well. Such a techne-

logical process is also sutable for the oil wells.



