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the maximum starting pressure gradient.
Key words: starting pressure, low permeable, relative permea-
bility ,non-Darcy flow, view permeability
Li Hao, Faculty of Geosciences and Resources, China University

of Geosciences ( Beijing) ,Beijing City, 100083 , China

Liu Shun, Yao Jun, Bai Zhengiang. Application of improved
ant colony algorithm to well test curve match. PGRE ,2008 ,
15(1) .87 ~89

The ant colony algorithm which can solve the combination prob-
lem was introduced to evolutionary strategy with searching varia-
ble neighborhood, the improved method which can ideally solve
continuous optimizing problem was obtained and the optimizing
processes were given. This improved ant colony algorithm has
been applied to the fitting process of well test curves and the pro-
gram has been made to calibrate well test model. The conver-
gence speed and result and multi -local optimal solution of the
improved ant colony algorithm are better than these of zeunctic al-
gorithm and the former will be more wsavle than the fatier.

Key words: improved ant colony algorithm , well test, parameter
optimization, genetic algorithn.

Liu Shun, Faculty of Petroleum Engineering, China University of
Petroleum ( East China ), Dongying City, Shandong Province,

257061 , China

Huang Dongmei, Yang Zhengming, Hao Mingqgiang et al.
Production decline equation and its application in micro -
fractured ultra-low permeability reservoirs. PGRE 2008 15
(1):90 ~91

Fracture system is very important for the economic development
of the low permeability oil reservoir. The production decline law
in the micro-fractured ultra-low permeability reservoirs is always
the key in reservoir development. Based on the research of rela-
tive permeability curve and flow theory in the low permeability
oil reservoir, the production decline equations were set up in the
micro -fractured ultra -low permeability reservoir. The research
probed that the production decline in this type of oil reservoir
matches the rule of exponential decline. And many factors influ-
ences the declined index. Water -free oil production phase and
low water—cut phase are the important stages of the development
of ultra-low permeability reservoirs. In the production of Dong-16
well block in Yushulin ultra -low permeability oilfield, the pro-
duction variation conformed to exponential decline, not only for
single well but also for the whole block.

Key words: micro -fracture , ultra -low permeability, production
decline law, production rate

Huang Dongmei, Technology Department,Zhanjiang Company ,
China National Offshore Oil Corporation, Zhanjiang City , Guang-
dong Province 524057 , China

Wang Zenglin, Zhu Wei. Research on treatment techniques
for the polymer -containing produced water in Shengli Oil-
field. PGRE ,2008 ,15(1) :92 ~ 94

Along the process of oil recovery with polymer injection, the
treatment for the polymer -containing produced water in oilfield
has already become one of the difficult problems in tertiary oil
recovery. A series of laboratory researches and field experiments
were carried out such as integrated treating emulsifier of polymer
flooding produced fluid, high effective triple -phase coalescing
separation , dissolved air-flotation with coalescence ,and dissolved
air-flotation with adding flocculant and PAM. The suitable tech-
nology path of treating the polymer -containing produced water
was formed. The effect of oil-water separation for the liquid from
oil well was improved with adding chemical emulsifier with high
efficiency and using high effective triple -phase coalescing sepa-
rator. Oil was removed at first,and suspended solid was removed
secondly from the polymer -containing produced water, then the
quality of treated water could be refillel. ine cost of water treat-
ment agent was less than ©.2 yuen/m’ and the treatment tech-
nigues shevld have well application fuwre in the field.

Key words: treatzent for the polymer-containing produced wa-
tci, demulsifier, triple -phase separation, coalescence , dissolved
airflotation , adding agent

Wang Zenglin, Shengli Oilfield Company of SINOPEC, Dongy-
ing City,Shandong Province 257000, China

Xiao Yuxiang, Wu Zhongbao, Kang Lixia. Research on the
geological fracture model of the integral hydraulic fractured
oil reservoir. PGRE ,2008 ,15(1) .95 ~97

After reforming the integral hydraulic fracturing measures for oil
reservoirs , the induced fracture will become complex and uncer-
tain. How to quantitatively build the accurate geologic model of
the hydraulic fractures always restrains the numerical simulation
of integral hydraulic fracturing oil reservoir. Some presumptions
were put forward according to other scholars’ research. Consider-
ing the heterogeneity of the fracture parameters and using reser-
voir engineering method, a mathematical model of the fracture
conductivity, fracture permeability and fracture porosity was
built. Based on the example of a single well,a quantitative geo-
logic fracture model for integral hydraulic fracturing oil reservoirs
was established. The model settles the foundation for the numeri-
cal simulation of fractures coupled of oil reservoirs. And it may
solve the problems of development plan design and adjustment in
the integral hydraulic fracturing oil reservoirs better.

Key words: integral hydraulic fracturing, half-length of the frac-
ture, fracture conductivity , unstable well -test

Xiao Yuxiang, Faculty of Energy and TeSources, China Univer-
sity of Geosicence ( Beijing) , Beijing City, 100083, China

Yang Biao,Ma Shou, Huang Bo et al. Preparation and ap-
plication of high temperature fracturing fluid crosslinker of
type HTC-160. PGRE ,2008 ,15(1) .98 ~ 100

Through plenty of tests, we developed a new kind of fracturing
fluid crosslinker HTC-160 , which has good properties of thermo-
tolerant and gelling and its highest anti-temp is 160°C. The tesl

result shows that the viscosity thoroughly broke down to water
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