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concentration is greater than 1 500 mg/L, as the concentration increasing, the increasing rate of plugging rate decreases.

Key words: pore scale; elastic microspheres; profile control and flooding; maximum deforming migration pressure gradient; plug-
ging efficiency

Lei Guanglun, School of Petroleum Engineering, China University of Petroleum ( East China), Qingdao City, Shandong Prov-
ince, 266555, China

Zhang Guangqing, Liu Wei, Li Jing et al. Experimental study on the factors influencing the blocking ability of foam.
PGRE, 2012,19(2) :44-46.

Abstract: A uniform design method is implemented to study the affecting factors relevant to foam blocking ability in lab. And, tw

empirical formulae of foam resistance factor and foam residual resistance factor are established with five factors: permeability, gas
to liquid ratio, injection volume, injection rate and concentration of foam stabilizer. The results indicate that these formulae have
a high accuracy whose error is less than 15% . Permeability and gas to liquid ratio are the most influential factors of foam blocking
ability. As the rise of permeability and gas to liquid ratio, the blocking ability is improved first and then reduced. After the injec-
tion of foam, gas phase saturation increases rapidly in the core, but decreases in the phase of following water injection accompan-
ying with fluctuation.: When 6 PV water is injected, gas phase saturation can still be kept at 45% .

Key words:foam; blocking ability; uniform design; gas phase saturation; correlation analysis

Zhang Guanggqing, Oil Production Engineering Department, Shengli Oilfield Company, SINOPEC, Dongying City, Shandong
Province, 257000, China

Sun Jianfang. Study and application on HDNS technology to develop shallow and thin super heavy oil reservoirs. PGRE ,
2012,19(2) :47-49.

Abstract . Chunfeng heavy oil field is located in Junggar basin, western China. Ground degassing viscosity is commonly higher
than 5x10* mPa - s. The depth of the heavy oil play ranges from 400 to 500 m underneath with 2—6 m of net pay. Porosity is a-
bout 30% and permeablllty ranges from 5 000x 10~ to 6 000x10~* wm’. Traditional development techniques such as steam—injec-
tion using vertical well are not effective due to tremendous heat losses, limited heat radius within thin layers and low drainage en-
ergy. In this study, it shows that super heavy oil is non-Darcy flow in porous media. In order to improve steam quality and en-
hance steam sweep efficiency, new techniques combing horizontal well assisted steam injection with N, and solvent are proposed to
develop this kind of heavy oil reservoirs. Study also shows that high efficient solvent may decrease the viscosity of the heavy oil a-
round wellbore and increase injection steam quality; meanwhile, N, assisted steam injection may increase the volume of injection
steam, enhance the drainage energy, and decrease heat losses around wellbore and make steam reach overburden effectively. By
means of plug injection of solvent and N, assisted by horizontal wells, super heavy oil may be recovered effectively. Moreover,
well patterns, the extendibility of horizontal well steam flooding and economic —technique limits are studied. Based on the re-
search, related thermal chemical techniques are successfully developed. Those techniques are proved to be very effective for the
development of shallow and thin super heavy oil reservoirs.

Key words:super heavy oil; horizontal well; dissolver; N,; Chunfeng oilfield; Junggar basin

Sun Jianfang, School of Energy Resources, China University of Geosciences ( Beijing) , Beijing City, 100083, China

Dong Xiaohu, Liu Huiqing, Zhang Hongling et al. Experimental and simulation study of hot—water flooding of heavy oil
reservoirs after steam injection. PGRE, 2012,19(2) .50-53.

Abstract: Steam injection is the main development mode for heavy oil reservoirs now. With the accelerating of exploitation, a
great number of heavy oil reservoirs have reached the later stage of steam injection development. Poor effect on steam injection has
gradually become the important problem of heavy oil reservoirs development. Using the experimental and simulation method, this
paper aims at the residual oil of thermal production, and studies the alternative mode of heavy oil reservoirs after steam injection.
We establish the models of converting into hot—water flooding under different temperature and different moment. The models of
water alternative steam process and nitrogen foam hot-water flooding have also been set up. Then, we also establish the numerical
models with different layer height, different rhythm and different heterogeneity. Results indicate that converting into hot—water
flooding with 120 “C when the recovery of steam injection is 22% will get a great recovery performance. The reservoirs with a re-
verse thythm where the layer thickness is greater than 5 m and the coefficient of variation less than 0.4 converting into hot—water
flooding can yield a good recovery.

Key words: heavy oil reservoirs; steam flooding; hot—water flooding; sweep efficiency; coefficient of variation

Dong Xiaohu, MOE Key Laboratory of Petroleum Engineering, China University of Petroleum ( Beijing) , Beijing City, 102249,
China

Zhang Jianhua. Study of crosslinking and transport blocking properties of polymer gel system in porous media. PGRE ,
2012,19(2) :54-56.

Abstract: The polymer gel is a cross—linking system consisted of partially hydrolyzed polyacrylamide HPAM solution and organic
chromium ( Cr'*) crosslinker. ESEM2020 type environmental sc anning electron microscopy, polymer gel dynamic crosslinking
and seepage law experimental setup and unconsolidated sand model with different specifications are adopted for studying micro—
cross—linked mechanism of polymer gel system dynamic cross—linking performance in porous media and transport blocking proper-
ties in rock cores. The experimental results show that the polymer molecules are arranged in star—shaped structure at the microcos-
mic view, and the polymer gel shows chain-like_fractal structure microscopically, which is the result of cross—linking between



