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Abstract: In recent years, the hydrocarbon exploration of reef and beach reservoirs is very successful on both sides of the" Kaijiang-
Liangping' trough in the Sichuan Basin, with the discovery of many large gas reservoirs. Integrated interpretation of seismic facies
and sedimentary facies plays a key role in the breakthrough of exploration of the Upper Permian bioherm and the Lower Triassic
oolitic beach reservoirs. However, the exploration of the Lower Permian reservoirs of beach facies is still unsuccessful. Previous pre-
diction of high-energy beach facies in the Lower Permian Qixia and Maokou formations was mainly based on geologic and logging data
or through seismic inversion, and no research was performed on their seismic facies. Both the Qixia and Maokou formations are typi-
cal deposits formed on carbonate ramp which shows unique characteristics of seismic facies, thus integrated interpretation technique
of seismic facies and sedimentary facies can be used to predict favorable paleogeography and sedimentary facies belts, and further to
recognize zones with well-developed reservoirs of high-energy beach facies. The Lower Permian shows 3 major features of seismic fa-
cies, including the increase of reflection time-thickness; the increase of reflection events within the Lower Permian; and the obvious
overlapping of the lower boundary of the Lower Permian on the Silurian. These three features of seismic facies are used to predict fa-
vorable areas for the development of high-energy beach reservoirs. The drilling results verify the accuracy of the prediction.
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Multi-stage frac treatment in horizontal wells of tight sandstone gas reservoirs in the Songliao Basin: A case history
of the horizontal well Changshen D2
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Abstract: The tight sand gas reservoirs in the Lower Cretaceous Denglouku Formation in the Changling Gas Field, southern Songliao
Basin, are characterized by great burial depth, high temperature, bad petrophysical properties, and high in-situ stress, so steady
production here is difficult to achieve by either horizontal well development or conventional vertical-well fracturing treatment. There-
fore, in order to expand the oil/gas drainage area, improve the producing degree of pay zones, and enhance the per-well productivity,
the multi-stage fracturing treatment was carried out on the horizontal well Changshen D2. Ten-stage large scale fracturing treatment
was performed by use of external packer. The azimuth and geometry sizes of hydraulic fractures were real-time monitored through
small pre-frac tests, downhole micro-seismic monitoring, and the electric potential. As a result, the horizontal well Changshen D2
has achieved good consequence with high productivity under high production pressure, by which three records have been set up in the
PetroChina’s history: the most multiple stages of deep fractured horizontal wells, the largest scale of per-well fracturing treatment,
and the largest degree of single stage fracturing treatment. This achievement shows that this frac treatment by use of open-hole com~
pletion casings in horizontal wells has obviously comparable advantages, providing robust technical support for such frac treatment in
the Denglouku Formation tight sand gas reservoirs in the Changling-1 Gas Field.

Key words: Songliao Basin, Changling Gas Field, Early Cretaceous, tight sand gas reservoir, horizontal well, multi-stage frac, prac-
tice
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Abstract; Liquid loading appears in most gas wells as many mature gas fields in China have entered the medium or post stage. As a
result, regular foam drainage agent can not satisfy the requirement for natural gas exploitation. For this reason, the prime ratio is
optimized by the orthogonal experimental design and a novel high-efficiency foam drainage agent LYB-1 is developed. The Ross-Miles
evaluation method is used in laboratory tests. With the aid of formation water and condensate oil from the worksite, a systematic
study and analysis is carried out on the capacities of foamability, unloading, temperature tolerance, oil resistance, methanol resist-
ance, corrosion inhibition of the foam drainage agent and its compatibility with formation water. The test results show that this novel
foam drainage agent has a good compatibility with formation water and a good corrosion inhibition. In addition, it is also proved to be
environmentally friendly with a good temperature tolerance and a strong resistance of condensate oil & methanol.
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Abstract; Although plunger air lift is often applied in vertical wells, no such precedent cases have yet been found in directional wells
at home and abroad. In view of this, plunger air lift tests were carried out in the ChuanXiao 601-4 well (with the maximum deviation
angle of 38.49°) of a western Sichuan gas field. Through a good design of the length of tool string and operation procedures, down-
hole equipments were installed successfully and the related technical parameters were optimized. After the installation of plunger air
lift, the plunger operated normally, the differential pressure of tubing and casing pressure decreased obviously, and the production of
natural gas was increased by 0. 8X10'm®*/d, which indicate that the drainage gas effect is significant and the test is successful. This
first-time successful application shows that this technology is applicable in such a directional well with a deviation angle less than 40°.
The application range of plunger air lift is thus extended and measures of water drainage and gas recovery are strengthened in gas
wells of western Sichuan gas fields.
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