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TI - (A)
Method for determining well
bore structure of butt 
joint well based on ground 
temperature field distribution 
characteristics

AB - (A)
The invention belongs to the 
technical field of geothermal
wells and particularly 
discloses a method for 
determining a well bore 
structure of a butt joint well
based on ground temperature 
field distribution 
characteristics. The method 
comprises the following steps 
that a distance between a 
horizontal well and a 



horizontal well and a 
vertical well is determined, 
the horizontal well and the 
vertical well are respectively 
formed till secondary drilling 
is finished,and temperature 
acquisition probes are 
respectively put along the 
horizontal well and the 
vertical well; a plurality of 
first logging temperatures of 
the horizontal well and a 
plurality of second logging 
temperatures of the 
vertical well are respectively 
collected in a plurality of 
same construction units in 
the horizontal well and the 
vertical well, and a 
horizontal well ground 
temperature gradient
simulation curve and a 
vertical well ground 
temperature gradient
simulation curve are 
respectively determined 
according to a plurality of 
first logging temperatures 
and a plurality of second 
logging temperatures; 
according to the temperature 
increasing rate of the 
horizontal well ground 
temperature gradient
simulation curve, the butt 
joint well deflecting point 
range is determined, and 
when the horizontal well
ground temperature gradient
simulation curve and the 
vertical well ground 
temperature gradient
simulation curve have a 
plurality of intersection 
points and the change trend 
is stable, the horizontal well
target point vertical depth 
and the vertical well vertical 
depth are determined; and 
according to the position 
range of the deflecting point, 
the vertical depth of the target 
point of the horizontal well
and the vertical depth of the 



and the vertical depth of the 
vertical well, the butt-
joint well bore structure is 
determined.
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TI - Temperature measuring device for L-shaped geothermal well

AB - The utility model discloses a temperature measuring device for an L-
shaped geothermal well. The temperature measuring device comprises a control 
part, a temperature measuring optical fiber, a tractionframe and a spherical 
balance weight, one end of the temperature measuring optical fiber is connected 
with the control part, and the other end of the temperature measuring optical fiber is 
connectedwith the traction frame; the spherical balance weight is installed on the 
traction frame and can rotate on the traction frame. The balance weight is designed 
to be spherical and installed on the traction frame, so that the spherical balance 
weight can rotate on the traction frame, the interior of the spherical balance weight 
sleeve moves forwards in a rolling mode along the gradient of the well wall under 
the action of gravity, the tail of the spherical balance weight sleeve carries the 
distributed temperature measuring optical fibers to enter a well, and the problem 
that the temperature measuring optical fibers enter an inclined well or a near-
horizontal well to be blocked is solved. The method is suitable for being used in the 
horizontal geothermal well with the well deviation ranging from 0 degree to 88 
degrees. Meanwhile, the safety coefficient in the well is increased, and the device 
has the advantages of simple structure, low manufacturing cost, convenience in 
installation and the like.
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TI - Method for calculating wellhead temperature of geothermal well

AB - The invention discloses a method for calculating the wellhead temperature of 
a geothermal well. The method comprises the steps that 1, the geothermal gradient
is calculated according to the known formation temperature; 2, the total heat 
transfer coefficient values U and A are calculated; 3, due to the fact the specific heat 
of water changes along with depth, gradual iterative computation is carried out from 
shallow to deep to the fluid temperature of the target depth; and 4, for single 
production layers, iterative computation can be directly carried out to a wellhead, 
and for a multi-production layer, the water amount of all the single production 
layers are firstly added to obtain the new total water yield, and then the wellhead 
temperature is calculated according to the specific heat, temperature and yield 
parameter values of the water. According to the method, it is considered 
that geothermal resources in multi-layer geothermal reservoirs need to be mix-



that geothermal resources in multi-layer geothermal reservoirs need to be mix-
produced, the wellhead temperature is calculated through a model, and the change 
process of the instantaneous temperature field around a shaft and the wellhead 
temperature along with time can be obviously reflected.
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TI - (C2)
METHOD FOR DETERMINING ACTUAL OIL SATURATION FACTOR IN WELL  WHEN 
DEVELOPING OIL-BEARING FORMATION

AB - (C2)
FIELD: oil and gas industry.SUBSTANCE: invention can be used directly for high-
precision determination of oil saturation factor for actual oil-saturation of 
production formations with high resolution of formation thickness in both cased 
and uncased wells filled with liquid and can be used to solve a wide range of 
problems associated with the development, exploration and production of minerals. 
The method includes using thermometric data in stationary well to determine actual 
oil saturation factor in the formation, the results of which are used to 
determine geothermal gradient in the formation, the actual thermal conductivity of 
the formation is calculated from the obtained data of underlaying heat flow and 
the geothermal gradient. Then, according to the conducted research and statistical 
studies of the correlation dependence between thermal conductivity and oil 
saturation, the actual oil saturation factor (K)​by the formulas G=(T-T)​/H-H=ΔT/ΔH, 
(5)​, where H-formation cap depth; H- formation bottom depth; T- temperature on 
formation cap at depth H; T- temperature on formation bottom at depth H; ΔT- 
temperature difference measurement points, i.e. between formation cap and bottom; 
ΔH - distance between measurement points. λ=Q/G, (4)​, where Q is underlaying heat 
flow, W/m; G is geothermal gradient in formation, °C/m. K=-31,503⋅λ+100.22 (3)​, 
where λ - is thermal conductivity of rock, W/m⋅K.EFFECT: based on this information, 
development department and process department have an opportunity to simulate 
the dynamic of hydrocarbon reserves development, monitor and forecast geological 
and technical measures to increase oil production, calculate various options for 
development of production formations, and choose the most effective ones, which 



development of production formations, and choose the most effective ones, which 
will increase profitability of oil production and increase oil recovery from 
formations.2 tbl, 6 dwg
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TI - Method for measuring and calculating liquid outlet temperature of well mouth of 
pumping unit well

AB - The invention relates to the technical field of petroleum exploitation, in particular to 
a method for measuring and calculating the liquid outlet temperature of a well
mouth of a pumping unit well, which aims to solve the problem of incapability of 
accurately calculating the liquid outlet temperature of the well mouth of the 
pumping unit well by the conventional measurement and calculation method. In 
order to solve the problem, the method for measuring and calculating the liquid 
outlet temperature of the well mouth of the pumping unit well is provided. The 
method comprises the following steps of: acquiring the liquid yield of an oil well; 
acquiring the moisture content of the oil well; measuring the depth of a working fluid 
level; acquiring a geothermal gradient; measuring the depth of an oil layer; 
calculating expansion power of solution gas; and calculating the liquid outlet 
temperature of the well mouth of the pumping unit well according to the parameters. 
By the method, influences on specific factors/variables of the liquid outlet 
temperature of the well mouth are reflected accurately, so that the liquid outlet 
temperature of the well mouth of the pumping unit well can be calculated accurately; 
and therefore, a good foundation is laid on operation processes of grasping 
temperature variation and viscosity variation in a well bore of the oil well, 
acquiring wax elimination and prevention rules of the oil well, determining 
collection and transportation modes and the like.
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TI - METHOD FOR DETERMINING LOWER BOUNDARY OF OCCURRENCE OF PERMAFROST 
GROUND

AB - FIELD: oil and gas production industry. SUBSTANCE: this can be used in operation of 
producing wells in areas of parmafrost ground so as to preserve ground around 
mouth zone of well in frozen condition during entire service period of well. 
According to method, undertaken are geophysical investigations which consist in 
carrying out logging operations in drilled wells. Geothermal gradient is measured at 
25-50 m intervals when performing logging operations. Obtained data are plotted in 
diagram, and straight lines are drawn through them which correspond 
to geothermal gradients in frozen and non-frozen zones. Conclusions are made 
according to crossing points of these straight lines about depth of lower boundary 
of occurrence of permafrost ground. Application of aforesaid method improves 
accuracy in finding required data. EFFECT: higher efficiency. 2 cl, 1 dwg

 


