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ABSTRACT 5

shale and fracturing fluid , and it is not clear on ion source in flu-
id flowback . In this article, by measuring ion type and content
of fluid after shale and fracturing fluid interaction, the quantita-
tive analysis of the result of the water quality analysis is carried
out, calculating the contribution rate of various substances in so-
lution salinity in some block. lon source in fluid flowback and
ion exchange mechanism is studied in shale gas well. And
through the calculation of ionic strength, total hardness and the
measurement of article size, the stability of gel fracturing fluid
and the relationship between the both were analyzed. The re-
search results show that ion exchange will happen after the action
of shale and fracturing fluid, all kinds of soluble inorganic salt
dissolution in reservoir and clay minerals is the main source of
ion in flowback fluid. There are filled of a lot of soluble salt in
shale natural fracture and pore, soluble salt content in the shale
accounted for a larger proportion. The stability of colloids is con-
trolled by the surface charges. The greater ionic strength is, the
more unstable glue solution is, minerals is the more inclined to
gather, in turn, lead to crack or hole damage,the gas well ca-
pacity will be affected. In optimal design of shale gas, according
to the results of ion type, concentration, and the stability of
colloids after the action of the shale and fracturing fluid to opti-
mize fracturing fluid formula, as far as possible to prevent the
generation of precipitation.

Key words: shale gas, ionic exchange, ionic strength,
colloidal stability, soluble salt, electrical conductivity

FRACTURING TECHNOLOGY OF SUBSEA GAS
HYDRATE RESERVOIR

LUO Tianyu', FENG Yi', HU Rende’, SHI Yongheng’
(1. Guangdong University of Petrochemical Technology, Maom-
ing, Guangdong 525000, China; 2. East Sichuan Drilling Com-
pany, CNPC Chuanging Drilling Engineering Co., Ltd.,
Chongqing 400021 ; 3. Beijing oil and gas control center of Pet-
roChina, Beijing 100007 ,China) ,DPT 43(4), 2020.:67 —70

Abstract: Due to the complexity of deep-sea gas hydrate
mining, there is no mature exploiting technology in the world as
a whole, with low single well production, short continuous time
and poor economic benefits, so it is necessary to study the
process method of efficient exploitation of gas hydrate reservoirs.
In this study, the technology of fine layered cold water fracturing
in vertical wells is proposed. Geological and mechanical parame-
ters are investigated in detail. The gas hydrate reservoir has low
tensile strength and elastic modulus, it can be fractured. Aiming
at the gas hydrate reservoir, this paper compares the applicabili-
ty of hydraulic slotting technology, hydraulic jet radial horizontal
well technology and hydraulic fracturing technology, and recom-
mends the use of hydraulic fracturing technology to increase pro-
duction. The fracturing principle of subsea gas hydrate reservoir
is established, and the fracturing technology without proppant is
recommended. This article proposes the fracturing fluid technol-
ogy of low-temperature and low-resistance seawater. When the
temperature of fracturing fluid injected into wellhead is equal to
the reservoir temperature 15.4°C , the fracturing fluid tempera-
ture round the formation can be ensured to be less than a certain
range of reservoir temperature. The adaptability of various lay-
ered fracturing technologies is analyzed, and it is recommended
that perforated bridge plug or coiled tubing hydraulic sandblast-
ing perforating fracturing technology. The construction parame-
ters of single fracture are designed.

Key words: natural gas hydrate, parameters, layered frac-
turing, low temperature fracturing fluid, technology

DEVELOPMENT AND APPLICATION OF REAM-
ING WHILE DRILLING BASED ON RFID CONTROL
TECHNOLOGY

CUI Longbing' , HU Liang’*, XI Buxiang’, RUAN Chen-
liang’, CHENG Guangming’, ZHAO Jianjun® (1. Completion
and Well Test Management Center, Sinopec Northwest Oilfield
Company, Luntai, Xinjiang 841600, China; 2. Sinopec Re-

search Institute of Petroleum Engineering, Beijing 100101, Chi-
na; 3. Fifth Drilling Engineering Division of CNPC Bohai Drill-
ing Engineering Co. ,Ltd. ) ,DPT 43(4), 2020.71 -74

Abstract: In order to solve the problems of conventional
reamer while drilling in practical application, the paper designed
a kind of reamer while drilling based on RFID technology. The
commands are wireless transmitted and received by RFID com-
mutation system, and hydraulic executive system control the ac-
tion of reamer blade to realize the downhole reaming operation.
In the process of tool design, by installing ferrite shielding ring
outside the RFID antenna, the problem of weakening the mag-
netic field intensity of the antenna caused by downhole metal ed-
dy current is solved, it ensures the reliable reception of com-
mands by the downhole RFID control system. The maximum
pressure of hydraulic executive system is determined by theoreti-
cal calculation and AMESim simulation, which provides a theo-
retical basis for optimum selection of solenoid valve and pressure
design of hydraulic circuit, so that the reamer blade can be reli-
ably locked. The designed RFID reamer while drilling has been
successfully used in 4 wells, which verifies the reliability and
stability of the tool.

Key words: reamer while drilling, RFID, electromagnetic
shielding, hydraulic locking

DESIGN OF LIQUID SUPPLYING SYSTEM IN
CARBON DIOXIDE FRACTURING

YANG Yanzeng'?®, NIE Jun'??, YE Wenrong'?”,
ZHANG Dongzhe' > | ZHAO Hangbo'?” , SONG Xiaomei'?”
TAN Huan' (1. CCDC Drilling & Production Engineering Tech-
nology Research Institute, Guanghan, Sichuan 618300, China;
2. National Engineering Laboratory for Exploration and Develop-
ment of Low Permeability Oil and Gas Fields, Guanghan, Si-
chuan 618300, China; 3. Carbon Dioxide Fracturing and Stimu-
lation Laboratory, Key Laboratory of Oil and Gas Reservoir Re-
construction, CNPC) ,DPT 43(4), 2020.75 -77

Abstract: In the early application of carbon dioxide fractu-
ring technology, the conventional carbon dioxide tank car and
carbon dioxide booster pump are used as the main liquid supply
equipment for the fracturing car. In the process of fracturing,
the suction function of the booster pump and the friction of the
ground pipe make the liquid carbon dioxide gasifying partly,
which causes the displacement is improved difficultly and unsta-
ble extremely. In view of the problems of fracturing equipment,
such as the gasification of liquid carbon dioxide in pump, the
fluctuation of displacement and the difficulty of continuous liquid
supply, the liquid supply system is designed mainly from four
parts, including gas pressurization equipment, control system,
carbon dioxide storage tank and the ground pipe line. The appli-
cation of multi wells in the field shows that the liquid supplying
system can greatly improve the construction displacement and
ensure stable displacement during the construction process. It
laid the solid foundation for the successful application of carbon
dioxide fracturing technology. This paper mainly introduces the
liquid supply system from four aspects: technical analysis, sys-
tem function, system structure and field application.

Key words: carbon dioxide fracturing, liquid supply sys-
tem, gas pressurization, gasification

STUDY ON HIGH EFFICIENCY COOLING TECH-
NOLOGY OF HEAVY OIL STEAM STIMULATION

WANG Yu', ZHANG Hong', WANG Manyi', XIE
Zhenghong' ,ZHANG Fenghong' , CHENG Xiaodong® ( 1. CNO-
OC (China) Co. , Ltd. Tianjin Branch, Tianjin 300452, China;
2. School of Mechanical and Electrical Engineering, Southwest
Petroleum University, Chengdu, Sichuan 610500, China) ,DPT
43(4), 2020.78 - 81

Abstract: In order to meet the technological requirements
of steam huff and puff production and exploitation of heavy oil in
an offshore well, the heavy oil to be mined (110°C ~200°C)
will be cooled to meet the safety production demand (50°C-



