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(1. Daging Petroleum Institute, Daqing, Heilongjiang 163318, China;
2. Jiangsu Oilfield Company, SINOPEC, Yangzhou, Jiangsu 225009, China)

Abstract: Polymer flooding is an effective method to improve oil recovery. Indoor and field data show that poly-
mer flooding can further improve oil recovery by about 10% based on water flooding. Some blocks in Jiangsu oil-
field are characterized by low reserves, serious heterogeneity, high formation temperature and high salinity of in-
jected water. It is necessary to evaluate the adaptability of polymer flooding in these blocks. The effect of poly-
mer flooding in blocks including Zhen 15 is evaluated through modern physical simulation. The result shows that
polymer loading, concentration, slug composition, injection time and reservoir heterogeneity may affect polymer
flooding performance. For blocks with high average permeability and serious heterogeneity, the stimulation effect
of slug composition of “profile control + polymer flooding” or “polymer flooding + profile control + polymer
flooding” is superior to simple polymer flooding at similar cost of chemicals.

Key words: special reservoir; polymer flooding; profile control; slug composition; physical simulation

Chemical screening and evaluation for foam - drive liquid and gas production in Well JZ20 -2 -3
GAO Yun -feng, LIU Wen - hui, YI Fei, HUANG Bo, CHEN Wei - yu
(CNOOC OIL Base - Oilfield Technology Services Co. , Tanggu, Tianjin 300452, China)

Abstract. The performance of the chemical for foam — drive liquid and gas production is critical to successful im-
plementation of the process. It is important to develop a complete system for screening, evaluating and optimizing
the chemicals for foam - drive liquid and gas production from Well JZ20 -2 - 3. In this research, five chemicals
are screened and evaluated in respects of compatibility, foamability, and temperature and oil resistance. As a re-
sult, Agent XXJ is selected for Well JZ20 -2 - 3. The agent is powerful in foaming, stabilizing foams and carry-
ing liquid under conditions of high temperature, high salinity and high oil content. The mass concentration is u-
sually 0.3% ~0.5% . The result is helpful to chemical screening and evaluation in foam - drive liquid and gas
production process.

Key word . offshore gas field; gas well; foam; foam — drive liquid and gas production; chemical; Well JZ20 -2 -3

Study on the damage of heavy oil reservoir rock by steam injection
LI Meng - tao', YANG Guang - qing’
(1. Exploration & Development Research Institute, SINOPEC, Beijing 100083, China;
2. Jilin Petroleum Group Ltd. , PetroChina, Songyuan, Jilin 138015, China)

Abstract ; In the process of heavy oil recovery by steam injection, the grain particles of reservoir rock tend to fall
off, move and block up due to the alternation of heat and cold, thus affecting normal oil production. A new ex-
perimental method is designed to evaluate the damage to reservoir rock during steam injection, to determine the
damage degree and the main factors causing the damage, and to define the injection rate and the bean limit cau-
sing reservoir contamination. Fractal study is conducted for the change of pore structure during steam flooding,
and the reservoir damage is evaluated quantitatively.

Key words ;steam injection; heavy oil reservoir; rock damage; fractal feature; Qigihar Oilfield

Supporting techniques of lifting with electric submersible pump

SONG Yu - wang, MA Wei - ting, SI Bao, GUO Yu -yan, HU Ren — quan

( Tuha Oilfield Company, PetroChina, Shanshan, Xinjiang 838202, China)
Abstract; This paper analyzes the characteristics of ultra deep heavy oil reservoirs and the present status of deep
heavy oil recovery technology for Lukeqin Oilfield. Experimental electric submersible pump is applied for well-
bore lifting to increase producing pressure drop. In the study and practice process, the supporting techniques
have been developed, including viscosity reduction by blending light oil with hollow rod and lifting with sand
control ESP. Field implementation shows that single well production has greatly improved and the tendency of
water cut increasing is controlled. This technology is helpful to efficient development of ultra deep heavy oil res-
ervoirs in medium — high water cut period and will have a promising future.

Key words: ultra deep heavy oil; medium - high water cut; electric submersible pump; producing pressure
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Analysis of sand production mechanism and influence factors of
steam stimulation in shallow heavy oil reservoirs
LI Cheng - jun', SHAO Xian - jie?, HU Jing - shuang’, WANG Ping’, MA Ping - hua’
(1. Qinhuangdao Tonghe Thermal Power Co. , Lid. , Qinhuangdao, Hebei 066004, China;
2. Yanshan University, Qinhuangdao, Hebei 066004, China)
Abstract ; This paper addresses sand preduction mechanism and influence factors in shallow heavy oil thermal re-
covery process. It is thought that the relocation of weakly consolidated silt particle, the effects of high tempera-
ture steam and pressure are among the main reasons for sand production; the diagenetic grade, depositional mi-
crofacies, crude oil quality and well location are the main geologic factors affecting sand production; and the in-
jection — production parameters, perforation type and steam channeling are the engineering factors. This study
presents basis for integrated medication of sand production problem in shallow heavy oil thermal recovery process.

Key words: heavy oil reservoir; steam stimulation; sand production mechanism; steam channeling;sand control

Integrated technology of injection - plugging - profile control in Haiwaihe Oilfield
ZHANG Qing - chang
(Liache Oilfield Company, PetroChina, Panjin, Liaoning 124010, China)

Abstract ; The technology of integrated injection - plugging — profile control has been proposed for Haiwaihe Oil-
field in accordance with the problems occurred during water flooding. With well group as flooding unit, the tech-
niques of fracturing and block removing, stratified waterflooding, in — depth profile control, and chemical water
plugging for oil and water wells are integrated and optimized to improve recovery factor. Field application has
seen good result, daily oil production has sustained over 1 000 t/d for 3 years, thus realizing efficient develop-
ment of the oilfield.

Key words: heavy oil; fracturing and block removing; stratified waterflooding; in — depth profile control; chem-
ical water plugging; integration; Haiwaihe Oilfield

Adaptiveness analysis of sand dump producing technology

MA Ying, LI Lin - hua, GUO Lin - yuan, LIU Yu - guo,JIANG Guo - liang

( Shengli Oilfield Company, SINOPEC, Dongying, Shandong 257000, China)
Abstract ; In order to remove near wellbore blocking in fine siltstone reservoirs, Shengli Oilfield analyzes solid -
carrying sensitivity and the technical adaptiveness of sand dump producing technology, generalizes the result of
field tests in various sanding reservoirs of Binnan, Chunliang and Gudong Oil Production Plants, studies the stra-
tegic limits of necessary sand control or no sand control, analyzes the allocation accuracy of sand retention when
applying sand dump producing technology, and identifies applicable conditions. The results of field application
indicate that this technology can restore original reservoir permeability and oil well productivity.

Key words: sand dump producing; solid - carrying analysis; adaptability; sanding reservoir; Shengli Oilfield

Optimization and application of fracturing process in Jishan sand body of Shanghe Qilfield
GAI Yu - lei
( Shengli Oilfield Company, SINOPEC, Dongying, Shandong 257001, China)

Abstract: Jishan sand body of Shanghe Oilfield responded poorly to fracturing stimulation during earlier testing
process. This paper studies earlier fracturing operation data and laboratory test data of fracturing proppant. The
problems are fluid loss control with ceramic powder during fracturing has brought serious damage to the reser-
voirs, and improper fracturing system has resulted in high pump pressure during fracturing operation thus limited
gravel input scale. Fluid loss control by adding liquid nitrogen for the full course is adopted, and a delayed
crosslinker has been developed to reduce borehole friction and pump pressure. The improved fracturing process
had been applied in Well Tian 303 and Tianxie 302, and oil production had been substantially improved.
Key words: Jishan sand body; fracturing; fluid loss control; delayed cross linking




