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1. Introduction
This manual systematically introduces the structural characteristics and performance parameters of the downhole motor
designed and manufactured by our company, and gives Suggestions on the working conditions and influencing factors of the
downhole motor, so as to facilitate users to choose the downhole motor products whose performance meets the actual
requirements based on the full understanding of the downhole motor performance characteristics and the actual working
conditions of drilling engineering. This manual also systematically introduces the maintenance requirements of downhole
motor products designed and manufactured by our company, for the user to use the maintenance downhole motor reason-
ably, and gives full play to its due technical performance by optimizing the combination of drilling tools and adopting the
optimal drilling parameters, so as to obtain better drilling economic benefits.
The design, manufacture and acceptance of the company's downhole motor products are based on the oil and gas industry
standard SY/T 5383-2010 downhole motor, and continue to pay attention to the changes or updates of the standard to meet the
requirements of the latest version.
2. Principle and application
Downhole motor is a volumetric downhole dynamic power section driven by drilling fluid. It uses the pressure difference
formed by the drilling fluid pumped by the drilling pump to flow through the power section inlet and outlet to push the rotor of
the power section to rotate, and drives the bit to rotate through its internal universal shaft and drive shaft, convert the hydrau-
lic power generated by the pressure loss and flow rate of the drilling fluid into the mechanical power generated by the torque
and rotation speed of the driving bit. Thus it becomes a downhole power drilling tool that only drives the bit to rotate.
Downhole motor can drive cone bits, PDC bits, diamond bits or other special types of bits, respectively, in combination with
various drilling tool and matches different drilling parameters to complete conventional or unconventional drilling operations
of various types of oil and gas wells such as vertical wells, directional wells and horizontal wells.
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Downhole motor can be roughly divided into downhole motor for drilling,oil recovery workover,surface crossing and under-
ground gas wells according to the occasion of use. Their working principle is exactly the same, but there are big differences in
structure and strength.
This manual focuses on downhole motor for drilling.
3. Constitution
The basic components of downhole motor are bypass valve, anti-drop nipple, power section, universal shaft and drive shaft
(Fig. 1). In order to meet the needs of directional wells or other drilling projects, other components such as directional sub, bent
sub, fixed bent housing of universal shaft (fixed angle between 0~3°), ground adjustable bent housing of universal shaft,
transmission shaft stabilizer and removable stabilizer can also be added or replaced to form various downhole drilling
products.
3.1 By-pass valve assembly
The function of this part is to establish the channel between the interior of the drill string and the annulus space drilling fluid
during trip operation, so that the retained drilling fluid in the drill string higher than the wellhead can flow smoothly to the
annulus space, or the drilling fluid in annulus space can flow smoothly into the interior of the drill string that with the
decreased height of the fluid column. In normal drilling, the drilling fluid channel can be closed between the annulus space and
the interior of the drill string, so that all the drilling fluid can be passed through the power section and the drill bit.
During the drilling process, since the power section is not working, the retained drilling fluid in the drill string cannot flow from
the bit nozzle at the bottom of the drill string to the annulus space, and when the drill string is unloaded, the retained drilling
fluid in the drill string higher than the wellhead will be sprayed onto the drilling platform, affecting the operation, safety and
environmental protection of the wellhead operation. In the drilling process, the hollow drilling string goes down into the well,
making the height of the drilling fluid column in the annulus space greater than that inside the drilling string. If the drilling
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fluid in annulus space fails to flow smoothly into the drilling string, the buoyancy force on the drill string will increase, so that
the drilling fluid must be continuously poured into drilling string to increase workload. To do this, additional bypass valves are
required.
The structure of the component is a normally open bypass valve. During the trip operation, the spool is lifted by the spring and
the valve is open, allowing the drilling fluid in the drill string to bypass the inoperative power section to communicate with the
annulus space; during normal drilling, when the drilling fluid driven by the drilling pump passes the valve core of the part the
pressure difference between the two ends of the valve core overcomes the spring force, so that the valve is closed, thereby
closing the drilling fluid passage between internal drill string and the annulus space, so that the drilling fluid flows all the way
to the power section and the drill bit ( Fig.2).
Anti-drop nipple
The function of this part is to prevent the rolling part below the downhole motor rotor from falling into the well because of the
accidental opening of thread below the nipple or unexpected fracture of the housing during drilling.
The structure of this part is to connect a joint on the upper part of the rotor, the upper part of the joint extends into the inner
part of the housing joint, and the parts whose diameter is larger than the inner step of the housing joint are installed on the
upper part of the joint to prevent it from falling off.
3.2 Power section assembly
The function of the unit is to convert the hydraulic power generated by the pressure loss and flow rate of the drilling fluid into
the mechanical power generated by the torque and rotation speed of the driving bit.
This part is composed of a spiral shaped rotor with certain geometric parameters and a spiral-shaped rubber bushing stator
with certain geometric parameters that made of steel tube and injected on the inner wall of steel tube.The rotor structure of
power section parts can be divided into two forms: conventional downhole motor and hollowed rotor shunt downhole motor.
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According to stator rubber bushing structure types, there are two types of power sections: conventional downhole motor and
equi-wall thickness downhole motor.
As a volume power section, downhole motor has the following characteristics:
(DThe working torque is related to the structure and working pressure drop of downhole motor, but not to the flow rate of
drilling fluid or the bit speed;
@The output speed is related to the structure and drilling fluid flow of downhole motor. Increasing the drilling fluid flow can
increase the output power and braking torque of downhole motor.
The spiral lines of power section rotor can be divided into single head and multiple head (the number of spiral lines of stator is 1
more than that of rotor). Fig. 3 is the section profile of several typical power sections (Fig. 3). In addition to the number of power
section heads, the rotor diameter, eccentricity and lead are the independent parameters that affect the power section perfor-
mance. One lead of the power section rotor constitutes a sealed cavity, and one lead of the power section stator is called a
stage.
The performance of the power section is determined by its number of heads, diameter, eccentricity and lead. You can't simply
say, "the more heads of the power section, the lower the speed, the greater the torque." Under the same flow rate and pressure
loss conditions, the power section with the same output speed and torque will have the same performance regardless of the
number of heads, diameter, eccentricity or lead.
3.2.1 Hollow rotor power section
When the drilling fluid flow determined according to the annulus return rate or the bit water power required by drilling
engineering is much larger than the rated flow rate of the downhole motor adopted, the bit speed will be much larger than its
rated operating speed, and the downhole motor speed will also exceed its bearing limit.In order to reduce the speed of down-
hole motor (or drill bit), the rotor can be processed into a tubular shape with through-hole and divided the drilling fluid flow
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into two parts: flow through the sealing cavity of the power section to generate rotating output power and flow out of the
hollow rotor to generate no rotating output power. The proportionality of the flow split is determined by the size of the nozzles
in the hollow tube.When determining the size of rotor nozzle, it should be ensured that the shunt flow through the sealing
chamber of the power section is not lower than the rated flow value of the power section, so that the rotary power output of the
power section can meet the requirements of drilling. (Fig.4)

When the density and flow rate of the drilling fluid are constant, the flow rate through the fixed sized nozzle of the rotor and
through the sealed cavity of the power section varies with the load. When the drill bit leaves the hole bottom and the power
section load is approximately zero, the flow rate through the rotor nozzle is the minimum, while the flow rate through the
power section sealing cavity is the maximum. When the pressure loss of the power section increases, the flow through the
nozzle of the rotor increases, while the flow rate through the seal chamber of the power section decreases. Therefore, to
determine the nozzle size, it is necessary to consider the required flow rate through the sealing cavity of the power section
when the power section has the optimal working pressure loss. The calculation method of nozzle size provided below fails to
solve this problem, which requires the user to adjust according to experience.

Of course, downhole motor can also be specially designed to meet the output speed and required speed of the drill bit when
the flow rate that determined based on the annulus return rate of the drilling fluid required by the drilling engineering or the
water power of the bit is large. When the drilling fluid flow exceeds the rated flow rate of the power section by a small amount,
the user can contact the company and control the power section (drill bit) speed by adjusting the power section clearance.
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(Table.1) Estimation of Flow Rate of Hollow Rotor Motor Allowed Maximal Clearance of Axial Bearing:(Table.2)
LZ286X7.0L g=20.3 #HEAS Size ia]pg Clearance
LZ244X7.0L q=20.3 LZ54 3mm
LZ216X7.0L q=17.1 LZ73 3mm
LZ203X7.0L 4=14.0 LZ89 4mm
LZ197X7.0L 5L7197X14.0L q=14.0 LZ95 4mm
LZ185X7.0L q=13.0 LZ102 4mm
LZ178XT.0L q=10.2 LZ120 Smm
LZ172X7.0L =10.2 tﬁg §$2
LZ165X7.0L 5LZ165X14.0L q=8.5 7iES atal
LZ159X7.0L q=8.0 L7165 6mm
LZ135X7.0L q=5.0 L7172 6mm
LZ120X7.0L 5LZ120X14.0L q=5.0 L7185 S
LZ102X7.0L q=5.0 LZ197 7mm
LZ95X7.0L g=3.3 L7203 7mm
LZ89X7.0L q=2.4 L2216 7mm
LZ73X7.0L g=1.3 L7244 8mm
LZ54X7.0L g=1.3 L7286 8mm
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Method for calculating nozzle size (for reference only)
The flow through the sealing cavity of the power section is Q,, and the flow through the nozzle of the power section is Q,.
Namely: total flow Q=Q, +Q,

Set n value of power section speed to calculate Q  value Q, = ngo (L/S)
nx

Volumetric efficiency n, take 0.90..Q,=Q-Q, (L/S)

Nozzle diameter d= 4,[M (mm)
AP

Q,,-Flow rate of power section seal cavity(L/S)

Q,-Flow rate of rotor nozzle(L/S)

Q-Total flow rate of power section with hollow rotor(L/S)
n,-Volumetric efficiency

Power section pressure loss AP=AP_+AP__

AP -Power section start pressure loss(MPa)

AP, -Power section operating pressure loss(MPa)

Ap-Specific gravity of drilling fluid(kg/L)

In the equation, q is flow rate of hollow rotor power section(L/r)
For the parameters, (see table-1)
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3.3 Driveshaft assembly

The unit's function is to convert the planetary motion of the rotor to fixed-axis rotation, so that the torque and rotational speed
generated by the power section are transmitted to the drill bit, which drives its rotation.

The part is composed of internal universal joint assembly and external universal joint housing. According to the structure type,
the universal shaft assembly can be divided into:flower petal type (can be combined with curved shell type),the knuckle ball
(can be combined with curved shell or adjustable curved shell type) and flexible shaft type cardan shaft titanium alloy(can be
combined with adjustable curved shell type).(Fig. 5).

3.4 Bearing assembly

The function of the component is to support and maintain the relative position of the power section rotor, so that the power
section can continue to work; And with the universal axis, the planetary motion of the rotor is transformed into the fixed axis
rotation, so as to transfer the torque and rotation speed generated by the power section to the drill bit and drive the drill bit to
rotate. At the same time, it can bear the downward thrust caused by drilling fluid when the power section works, the upward
force caused by the bit weight applied in normal drilling, and the lateral force on the bit during drilling.

The main structure of this part is a group of four-point contact thrust bearings (commonly known as series bearings) and a
group of cemented carbide inserts at the top and bottom.

The part provided by our company has the following two structural forms for selection:

(1) When bit nozzle pressure loss is < 7.0 MPa, the drive shaft components consisting of a set of radial bearings with carbide
inserts at the top and bottom and a set of four-point contact multi-row thrust bearings (commonly known as tandem bearings)
at the middle are used (Fig. 6).

(2) When bit nozzle pressure loss is between 7.0 MPa and14.0 MPa, the drive shaft components consisting of radial bearings
with carbide inserts and planar thrust bearings with PDC, it have longer service life and higher load-carrying capacity.
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3.5Fixed curved housing of universal axis

The function of this part is to form a certain angle between the upper and lower thread sub axis of the universal shaft housing,
cooperate with the stabilizer of the lower part, and exert a lateral force on the bit under the action of drill pressure during
drilling, so as to control the direction of the bit.

This part is divided into single bend, double bend in the same direction, double bend in different direction (DTU) and double
bend in the same direction with large offset.

Single bend: The universal shaft housing is a single bent housing. The position of the bending point can be set on the upper
part of the bent housing or the lower part of the bent housing according to the user's requirements. For the same angle, the
bending point set at the lower part of the bent housing will have larger deflection rate due to the small offset.

Co-directional double bending: The universal shaft housing has two coplanar bending angles in the same direction.
Unidirectional double bend (DTU): The universal shaft housing has two coplanar angles in opposite directions, usually the
degree of the lower bending angle is twice that of the upper bending angle. This structure has the characteristics of large bend
angle and small offset, and has a high deflection rate.

Large offset co-directional double bending: the upper part of the downhole motor is a bending sub, and the universal shaft
housing is a single bent housing with two angles in the same direction and in the same plane.

Our company's bent downhole motor have marking grooves and engraved lines at the bending point. The angle values of the
bending point are marked in the marking groove, and the marking lines indicate the direction of the bending angle (high edge),
which can be recognized by users on the spot. (Fig.7)
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3.6 Universal axis ground adjustable bent housing

On the ground, the bending angle of the component can be adjusted within a certain range, which is convenient for users to
change the bending angle of the housing according to the drilling needs before downhole motor goes down the well. The angle
adjustment range of the adjustable bent housing is 0 ~ 3°, which is adjusted be levels. The cutting line on the housing indicates
(Fig.8)

3.6.1.0peration Description of Adjustable Bend Housing (Fig.9)

the angle and high edge at the same time.

Adjustment of downhole motor adjustable bent housing

The following is the procedure for setting the adjustable bend housing:

Refer to (Fig. 10) for step land 2:

1. Place the jaws of tongs in the tong areas shown in picture and break the tool joint.

2. While keeping the adjusting ring teeth engaged with the mated slots in the offset housing, unscrew the lock housing 2-4
complete turns in the clockwise direction(but do not remove it completely).Refer to the above (Fig. 11) for step 3 and 4:

3.Slide the adjusting ring downward to disengage the teeth in the ring and the offset housing.

4.To adjust the bend angle of the bent housing, rotate the adjusting ring clockwise until the desired bend-angle marking on the
offset housing occurs.

Refer to (Fig.12) for step5and 7:

5.Engage the teeth of the adjusting ring and the offset housing at the desired bend angle.

6.Apply thread dope to the mated faces of the lock housing and the adjusting ring.

7.Screw the lock housing and the adjusting ring together and apply the torque value listed in Table 9. The matching markings
on the OD of the offset housing and the adjusting ring indicated as well as the high side marks to identify the high side of the
tool.
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3.6.2.Description of Adjustable Bent Housing
3.6.3.(Fig.15)Description of the Angle of Bend Housing
For users to know clearly angle of bend housing when operating this downhole motor, description is specifced as follows:
1.Angle is indicated by annular groove and acuminate groove:per empty annular groove is 1° while per acuminate groove is 15';
2.Location and dimension of empty annular groove,acuminate groove(Fig. 16):
3.Itis appropriate that the distance between the location of fluting and the internal edge of thread is 100-150mm.
3.7 Drive Shaft Stabilizer
The function of this part is to cooperate with the bent sub or bent housing of the upper part in the drilling process, and exert a
lateral force on the bit under the action of drill press in order to control the direction of the bit.
The structure of this part is downhole motor with different forms of stabilizers on the drive shaft housing.
Common forms of stabilizers include(Fig.17):
(@ Spiral stabilizer (three-wing, five-wing, etc.);
@ Symmetrical straight strip stabilizer (uniform distribution of five-wing);
® Asymmetric straight strip stabilizer;
@ patch stabilizer;
The form and size of stabilizer have great influence on deflection or angle holding. Users should pay attention to this when
choosing downhole motor.
3.8 removable stabilizer
The function of this part is also to cooperate with the bent sub or bent housing of the upper part in the drilling process, and
exert a lateral force on the bit under the action of drill press in order to control the direction of the bit.
The structure of this part is different forms of stabilizer on the drive shaft housing of downhole motor. It is assembled with the
drive shaft housing. Users can change the suitable stabilizer at any time according to the need of drilling in the well site.(Fig.18)
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(Table.3)Top and Bottom Thread Torque

FHEAAE Size
Lz54
LZ73
LZ89
LZ95
L7102
L7120
LZ127
L7135
L7159
L7165
LZ172
LZ178
L7185
LZ197
L7203
L7216
LZ244
L7286

L2 Top Thread  EIMAAEKNM Twist Torque  Ti4Bottom Thread  EAMHAAEKNM Twist Torque

11/2REG
23/8REG
23/8REG
27/8REG
27/8REG
31/2REG
31/2REG
31/2REG
41/2REG
41/2REG
41/2REG
41/2REG
41/2REG
51/2REG
51/2REG
65/8REG
65/8REG
65/8REG

22885
3.4~4.8
3.4~4.8
6.8~11.6
6.8~11.6
14.3~17.2
14.3~17.2
14.3~17.2
32.4~35.6
32.4~35.6
32.4~35.6
32.4~35.6
32.4~35.6
54.4~68
54.4~68
68~79.6
74.8~88.4
74.8~88.4

11/2REG
23/8REG
23/8REG
27/8REG
27/8REG
31/2REG
31/2REG
31/2REG
41/2REG
41/2REG
41/2REG
41/2REG
41/2REG
65/8REG
65/8REG
65/8REG
75/8REG
75/8REG

22885
4.8~6.3
4.8~6.3
6.8~11.6
6.8~11.6
9.4~12.2
9.4~12.2
9.4~12.2
16.3~21.8
16.3~21.8
16.3~21.8
16.3~21.8
16.3~21.8
68.0~79.3
68.0~79.3
38.1~43.5
46.2~54.4
46.2~54.4

R AIEAEE D LA R
(Table.4)Lock Housing Make-up Torque

IRFTEE AR

Downhole motor manual

LOCKHOUSINGMAKE-UPTORQUE

Power sectionSize
2-7/8
3-1/8
3-1/2
3-3/4
4-1/8
4-3/4
5-1/2
6-1/4
6-1/2
6-3/4
7-3/4

8
8-1/2
9
9-5/8
11-1/4

English
2.300 ft-Ibs
2.700 ft-Ibs
3.800 ft-Ibs
4.600 ft-lbs
7.000 ft-Ibs
9.500 ft-Ibs
16.000 ft-lbs
20.000 ft.Ibs
23.000 ft-Ibs
27.000 ft.Ibs
29.000 ft-Ibs
30.000 ft.Ibs
38.000 ft-Ibs
40.000 ft.Ibs
61.000 ft-Ibs

100.000 ft-Ibs

Metric
3.200N.m
3.600 N.m
5.100 N.m
6.300 N.m
9.500 N.m
12.700 N.m
21.500 N.m
26.700 N.m
31.000 N.m
37.000 N.m
39.000 N.m
40.300 N.m
51.000 N.m
53.700 N.m
83.000 N.m
136.000 N.m
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4.Model of downhole motor
O0OLzO-OxOO-0080-sb

Oe® ® ©®® ®

Types of power section(JC-extended power section. C-long guide rail. D-short power section. K-air on foam power section)
Lobes of power section

Code of power section

Size of power section in millimeter(ODmm)

Stages of power section(2.3.4.5stage - - - - - )

Max drilling pressure loss(Mpa)

Design change numbers

Downhole motor types

D-single bend(single bend housing or bend sub)

P-large offset distance double bend housing in the same direction(bend sub+single bend housing)
T-double bend housing in the same direction

S-double bend housing in two directions opposite to each other

Omitted-straight power section

K-Adjustable bent housing

W-Assembled with stabilize

H-Assembled with changeable stabilizer

F-Hollowed rotor(omitted-solid rotor)

G-heat-resistant performance:(G-1 50°C;omitted-120°C)
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Y-oil based mud. omitted-conventional

Symbol of Shengde Company

5. Influencing factors

Downhole motor is a kind of downhole power drilling tool with strong adaptability. It can work under various complicated
downhole conditions. However, the use environment and drilling parameters will still affect its performance, and even seriously
affect its service life. In this paper, the influence of environment and drilling parameters on downhole drilling performance is
pointed out, so that users can better control the influence of environmental factors in use, adopt the best drilling parameters,
make full use of the advantages of products, try to avoid its shortcomings, and achieve the best drilling effect.

5.1 Drilling Fluid Performance

Downhole motor is mainly suitable for oil well drilling (repairing) operations with water - or oil-based drilling fluids as the
working medium. The influence of drilling fluid performance on drilling fluid is indicated as follows:

5.1.1 Density and solid content of drilling fluid

The density of drilling fluid, especially the solid content, has a great influence on drill's service life. Generally, the density of
drilling fluid should be no more than 1.25, and the sand content of drilling fluid should be no more than 0.5%. In order to
improve MTBF, the drilling fluid should be effectively separated and purified, so lower its solid content.

5.1.2 Viscosity and shear of drilling fluid

If the drilling fluid viscosity is too high, the braking torque of downhole motor will increase. If the drill bit is braked frequently in
use, it may cause excessive wear or damage to the rotating part of downhole motor.

xcessive shear force of drilling fluid will result in poor start-up performance of downhole motor, increase the start-up pump
pressure and even cause pump holding. When downhole drilling is started when the drilling fluid shear is too large or the
drilling fluid is stationary for a long time, the pump should be turned on smoothly and keep the drill work at a greater extent.
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The PH value of drilling fluid should be between 8 and 10.5. If the PH value is too low, the parts of downhole motor will be
damaged and the service life of downhole motor will be shortened.
Excessive shear force of drilling fluid will result in poor start-up performance of downhole motor, increase the start-up pump
pressure and even cause pump holding. When downhole drilling is started when the drilling fluid shear is too large or the
drilling fluid is stationary for a long time, the pump should be turned on smoothly and keep the drill work at a greater extent.
The PH value of drilling fluid should be between 8 and 10.5. If the PH value is too low, the parts of downhole motor will be
damaged and the service life of downhole motor will be shortened.
Diesel oil or lubricant in oil-based drilling fluid will corrode the stator of downhole motor power section, which will cause r
"softening" or dropping of rubber. At present, there is no data to prove which lubricant corrodes more seriously. If necessary,
please consider to replace the drilling fluid lubricant.
5.2 Downhole temperature
Downhole motor power section stator bushing is formed by extrusion and consolidation of rubber. Rubber material will expand
and contract with temperature rise and fall. The thickness of stator bushing of regular downhole motor power section varies
greatly. Excessive temperature rise will not only cause excessive expansion of stator rubber, worsen power section wear and
shorten the service life of drill tools, but also change the surface shape of power section stator and rotor due to different
expansion of different rubber thickness, which affects the matching between the power section and the rotor, resulting in a
decrease in downhole motor output performance. The rubber thickness of stator of equal wall thickness downhole motor is the
same, so when the temperature changes, the rubber thickness can change uniformly without changing its surface shape, which
is more suitable for use in the environment with higher temperature downhole.
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In order to minimize the downhole temperature variation and performance deterioration, our downhole motor products can be
divided into three types according to their applicable working temperature: regular downhole motor, high temperature
downhole motor and ultra-high temperature downhole motor. In addition of the difference between the formula of stator
rubber, there are also difference on the control of stator and rotor of power section. The company adjusts the stator and rotor
matching status to the best according to the downhole temperature of the block and well depth which are widely used by users.
Regular downhole motor has rated temperature <95°C and maximum temperature of 120°C, it is not suitable for long-term use
when downhole temperature exceeds 120°C. High temperature downhole motor has the rated temperature 120°C, and
maximum temperature 150°C, it is not suitable for long-term use when downhole temperature is lower than 120°C or more than
150°C; Ultra high temperature downhole motor, has the rated temperature 0f150°C and maximum temperature of 180°C, it is
also not suitable for long-term use when downhole temperature is below 150°C. Therefore, it is suggested that before choosing
downhole motor products, users should know the downhole temperature of where it will be used for a long time, so as to
determine to choose regular downhole motor, high temperature downhole motor or ultra-high temperature downhole motor.
When downhole motor is required to be used for a long time with downhole temperature (non-cyclic temperature) above
150°C, the company can provide high performance ultra-high temperature downhole motor to meet the drilling needs of deep
and high-temperature wells.
In addition, the company can customize the production of oil-resistant or salt-resistant downhole motor according to the
special needs of users.
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5.3 Bit nozzle pressure loss
The bits used in conjunction with downhole motor are usually equipped with nozzles. The nozzle pressure loss of the bit
nozzles can cause pressure difference at both ends of the downhole motor drive shaft bearing. At present, downhole motor's
drive shaft bearing group relies on drilling fluid for lubrication and cooling. Bit nozzle pressure loss diverts some drilling fluid
from the clearance of the bearing group to lubricate and cool the bearing. If bit nozzle pressure loss is insufficient, the partial
flow will be insufficient, which is unfavorable for the bearing work. If the bit nozzle pressure loss is too high, the flow rate will be
too large, which will also cause the bearing to be eroded. The conventional downhole motor products provided by our compa-
ny are all marked with pressure loss of 7.0 MPa, and the bit nozzle pressure loss should be maintained at 1.8 to 7.0 MPa during
use.
In jet drilling, the bit nozzle pressure loss currently used is always greater than 7.0 MPa, so the main countermeasure now is to
appropriately reduce the gap of the TC bearing. If necessary, provide bit nozzle pressure loss that less than 14.0MPa. The drive
shaft components consisting of radial bearings with carbide inserts and planar thrust bearings with PDC, it have longer service
life and higher load-carrying capacity.
5.4 Drilling Fluid Flow (Power section Flow)
Drilling fluid flow rate is an important parameter in drilling operation. It is usually has the minimum limit to ensure the smooth
return of rock debris, and it is also limited by the power of the drilling pump configured.
When downhole motor works, the output speed (bit speed) is proportional to the flow rate of drilling fluid. The drill speed
directly affects the machanical drilling speed of drilling.
Excessive drilling fluid flow will lead to high power section speed, which will reduce the continuous use time of downhole
motor. When the flow rate of drilling fluid is small, the rotational speed decreases and the output power of power section will
be insufficient, which will reduce the machanical drilling speed of drilling fluid.
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Users should select downhole drilling products with corresponding performance according to the determined drilling fluid flow
rate that meets the requirements of drilling operation and the bit speed required for the corresponding mechanical drilling
speed.
The performance parameters of downhole motor products provided by our company are designed according to the given
power section flow, working speed, power section pressure loss and working torque. Users can convert the real performance
parameters of downhole motor in use according to the relationship between the four parameters. If you divide the actual
drilling fluid flow rate by the power section's drilling fluid flow rate, and multiplie the obtained coefficient by the rated output
speed of the power section, the actual rotational speed of the power section can be obtained. In practical work, the power
section speed should be controlled at 150~200r/min, preferably no less than 100r/min, and no more than 250r/min. Power
sections below 100r/min do not have sufficient output power may not work or fail prematurely. When the power section speed
is higher than 300r/min, the rubber surface cannot form effective liquid film, especially when the power section speed is higher
than 300r/min, the rubber surface cannot form liquid film at all, the rubber will wear rapidly. If the on-site conditions permit,
the drilling fluid flow can be adjusted by adjusting the parameters of the drilling pump (cylinder diameter, stroke number, etc.)
to obtain a more ideal bit speed and thus a higher mechanical drilling speed.
When users find that the flow rate of drilling fluid used in the field is far different from the rated flow rate of downhole motor,
they should contact the company's business personnel to determine whether it can be used normally. If the actual flow rate of
drilling fluid is much larger than the rated flow rate of downhole motor, a hollow rotor downhole motor can be used to allow a
portion of the drilling fluid to be diverted through the through hole of the rotor, thereby enabling the power section speed to
meet the requirements.It should be noted that if the hollow rotor downhole motor is used, the actual drilling fluid flow must be
guaranteed to conform to the predicted flow rate and to match the nozzle installed in the hollow rotor. If the flow rate of drilling
fluid is low, the output speed of downhole motor will decrease seriously, and it may cause its premature failure.
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If the actual flow rate of drilling fluid is a bot larger than the rated flow rate of downhole motor, our company can provide
special products to make downhole motor work normally by adjusting the rotor clearance of the power section and controlling
the bit speed.
5.5 Pump pressure (power section pressure loss)
The maximum pump pressure provided by drilling site is limited by the power of drilling pump and the pressure level of
circulating pipeline. At the same time, pump pressure is the sum of drilling fluid flow pressure loss , bit nozzle pressure loss and
power section working pressure loss. In drilling, sufficient pump pressure space should be left for power section pressure loss.
The power section pressure loss of downhole motor has a linear proportional relationship with its output torque, and the
output torque linearity increases with the increase of power section pressure loss, which indicates that downhole motor has a
good overload capacity. When the drilling pressure increases, the resistance moment of the bit increases, and the output
torque of the screw power section increases with the increase of the pressure loss of the power section to overcome the friction
torque. If the reserved pump pressure space is not enough, increasing drilling press will lead to pump holding, and downhole
motor can not work within the normal pressure loss range.
5.6 Drilling pressure
During the downhole drilling, the drilling pressure is the only parameter which can be actively adjusted at any time. With the
changes of drilling pressure, the pump pressure or riser pressure will also change. Because when drilling pressure increases, the
bit resistance moment increases, and the pressure loss of the power section increases so that the output torque of the screw
power section increases to overcome the frictional torque.
Sufficient drilling pressure should be applied to provide sufficient torque for the bit to break rock. How much to apply drilling
pressure can be determined by observing the change in the suspension weight on the weight gauge. The torque output from
the downhole motor can be determined by the pressure change on the riser pressure gauge. The relationship between the
power section pressure loss and its output torque can be used to calculate the torque endured by the drill bit.
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If the reserved pump pressure space is sufficient, the pressure loss of the power section will increase as the drilling pressure is
increased. When drilling pressure is further increased, pressure loss of the power section will also increases sharply. Due to the
limitation of the power section structure, when the pressure loss of the power section reaches a certain degree, the sealing
capacity of the sealing cavity between fixed rotors will be damaged, and the drilling fluid flow leaked, and the bit speed drops
sharply or even stops, which is the braking state of the power section that often occurs in downhole motor. The riser pressure
can be observed on the ground, but the bit footage is very small or even no footage. Power section braking is not allowed to
occur during downhole motor operation. In this case, the drilling pressure must be reduced by lifting the drilling tool in time. If
the ground pressure gauge reading returns to normal, it can be confirmed that excessive drilling press causes braking. If there is
no abnormality after treatment, drilling can be continued. The essence of power section braking is that the torque of the drill
bit exceeds that of the downhole motor., cause the downhole motor braked phenomenon or downhole motor completely
braked. Of course, the downhole motor can continue to work by reducing the bit's braking torque, make it less than the
downhole motor's braking torque. The braking torque of downhole motor is related to the flow rate of drilling fluid. Sometimes
the bit torque does not increase, but the flow rate of drilling fluid decreases (such as piston or Verne spill), power section
braking may also occur, but at this time the rise of riser pressure will be greatly reduced.
The difference between the riser pressure when the drill bit lifting from the well bottom and the riser pressure after adding
drilling pressure can be used as working pressure loss of the power section and output torque can be calculated. The pressure
change of the riser directly reflects the output torque of the power section and the working condition of the power section
downhole. The sudden increase or decrease of the riser pressure is also reflecting the abnormal working condition of downhole

motor.
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The drilling pressure should be gradually increased so that the pressure loss of the power section can gradually reaches the
working pressure loss given in the downhole motor performance parameter table. At this time, the output torque is the working
torque of the downhole motor power section, so as to obtain the highest output efficiency. Meanwhile, the drilling pressure
shall not exceed the maximum drilling pressure value as stipulated, so as to avoid the damage of drive shaft bearing, or power
section stagnation due to excessively high pressure loss, resulting in excessive wear and failure of power section stator. It is
recommended that downhole motor drilling smoothly within 2/3 to 1 times of working pressure loss of the power section,
which will surely achieve the optimum mechanical drilling speed and the longest service life.
In field operation, drilling pressure should be gradually increased within the allowable range by simultaneously observing
weight indicator and the pump pressure gauge, while observing the riser pressure gauge, monitoring the pressure loss of the
power section and the bit torque generated by it. Timely adjust drilling pressure to control drilling process if any abnormal
conditions are found.
6. Use and maintenance requirements
According to the requirements of drilling engineering design, users should choose downhole motor products with performance
parameters in line with the actual needs of the site, and choose appropriate structural forms (such as single bend, stabilizer
type, bending point position, etc.).
Before downhole motor, careful inspection should be carried out to ensure normal operation after downhole, so as to avoid
unnecessary up-and-down and resulting losses. Before entering the well, it should be confirmed as it is the new downhole
motor or had been normally maintained after last time use. The used downhole motor, if not inspected and maintained, may
contain great potential accidents and bring unnecessary losses to drilling operations. If you do need the old downhole motor to
work again, carefully check for signs of loosening of the threads and for corrosion or scratches on the casing that affect safety.
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6.1 Ground inspection before downhole;
6.1.1 The new downhole motor housing threads have been screwed and coated with locking agent when leaving the factory. No
unauthorized rotation of any thread parts on the drilling platform is allowed.
6.1.2 To mount the drill bit with a bit loader. Only chain pliers are allowed to rotate the shaft of the drill drive shaft, and only
clockwise rotation (downward rotation, the same below) is allowed to prevent the internal thread from loosening.
6.1.3 Lift the nipple and put the drill tool into the rotary table. Clamp the drill string with a slip and remove the lifting nipple.
6.1.4 Check bypass valve: Press down bypass valve core with hammer handle or wooden stick until it can be pressed down
anymore, fill water from the top to the bypass valve, and observe the hole on the side of bypass valve should not leak, the water
surface in the bypass valve should has no significant drop, then loosen the downward pressed bypass valve spool, the spool
should be bounced back by spring, and filled in the valve and water should flow evenly from the side holes. If the by-pass valve
spool is depressed to the bottom dead point, the hole on the side of the water injection by-pass valve has obvious leakage or
the valve core can not be rebounded and reset after loosen the depressed by-pass valve spool, then it should be judged that the
by-pass valve fails and the drill can not go down the well.
6.1.5 Connect the kelly pipe and lower it so that the bypass valve is located under the drilling floor for easy observation. Start
the drilling pump steadily and gradually increase the displacement to the stable operation state of the drilling pump. Record
the riser pressure value at this time, which is the wellhead riser pressure. Then observe if any drilling fluid flows out of the
bypass hole. Then lift the drill tool and see if the drill bit turns. Then stop the drilling pump and observe whether the bypass
valve opens smoothly after stopping the pump, so as to discharge drilling fluid from the bypass hole. If bypass valve is not
closed properly or cannot be opened normally, or the drill bit rotates abnormally, the drill tool can not go down the well.
When using a new downhole motor or a relatively long shelf time downhole motor, please note that part of the rotor has been
embedded in the stator rubber, the first time start-up pressure may be relatively high or even occurs "pump holding". The pump
can be restarted after 1 to 3 circle of rotation of the drive shaft head clockwise with pipe pliers or "cat head".
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During the operation, the drill bit should be avoided from contact with the wellhead blowout preventer and the wellhead
pipeline. Do not lift the bypass valve above the rotary table before the pump is completely stopped to prevent contamination of
the drill floor.
6.1.6 remove the kelly bar and connect the drill string according to the designed drill assembly. It is suggested that in the
process of loading and unloading, the rotation direction of the bit sub relative to the housing is clockwise from the top down.
Any violation of this rule, such as reversing the rotary table or tightening the buckle above the power section, may cause
loosening or release of the internal parts of the drilling tool, please note.
6.2 Drilling
Although the drill is simple in shape and rigid enough, it is still necessary to control the lowering speed when the drilling tool is
lowered, otherwise it can be easily damaged by the sand bridge,wellbore shoulder and the casing shoe in the wellbore. In the
case of such well section, it is always necessary to start the drilling pump to slowly expand the wellbore for passing through.
If bent sub or bent housing is used, the side of the drill bit is more likely to hit the hard rock and casing shoes, etc., so the drill
assembly should be rotated periodically to eliminate the effect of side drill.
For deep and high temperature wells, it is recommended to carry out the periodically midway cycle when releasing the drill, so
as to prevent bit clogging or stator damage caused by high temperature.
During drilling, if the drilling fluid can not enter the drill string quickly through the side hole of bypass valve or even overflow in
annulus, the drilling speed should be slowed down or the drilling should be stopped from time to time for fluid filling. Be
careful not to put the drilling tool directly into the hole bottom and prevent percussion drilling.
6.3 Start-up Drilling Tool
If the drilling tool is at the bottom of the well, it must be lifted by 0.3-0.6m, and start the drilling pump to circulate drilling fluid,
and repeatedly raise and lower the drill string. When the riser pressure is relatively stable, record the pressure gauge reading of
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theriser, that is, the riser pressure when the bit leaving the bottom of the well.
Gently drop the downhole motor to the bottom of the well, and gradually increase the drilling pressure. The riser pressure is
thenincreased. At this time, the riser pressureis the riser pressure, its difference with the riser pressure when bit leaves the
bottom of the well is the working pressure loss of the power section. Should control the power section work pressure loss never
exceed the rated working pressure loss of each model of downhole motor. In other words, the increased value of the riser gauge
(ie, the power section pressure loss) reflects whether the load on the power section is normal or not, and whether the volume of
the drilling pressure is appropriate.
6.4 Normal Drilling
In the process of drilling, to maintain the basic stability of the torque, drilling press should be as smooth as possible. You can
control the drilling pressure and observe the riser pressure at the same time. As long as the riser pressure is controlled within a
certain range, the output torque to the drill bit will be basically stable. The riser pressure can make the driller know the
downhole motor's working condition at the bottom of the well in time.
Special tips: when the new downhole motor works for the first time, its stator and rotor and drive shaft need to runin for a
period of time to reach the best state. Therefore, drilling pressure should be reduced appropriately and run smoothly for 30
minutes before drilling normally.
6.5 Lifting Drills
After the downhole motor is put into the wellhead, the drilling tool casing should be fastened, and the drive shaft head (clock-
wise in plan view) should be rotated to discharge the drilling fluid remaining in the power section sealing cavity from the drill
bit.
Lower the downhole motor to the bypass valve and expose the turntable, fasten the downhole motor on the turntable, and
flush with water from the top of the bypass valve first. Then use a wooden stick or hammer to repeatedly press and release the
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spool till it can move freely. Finally, screw on the lifting nipple and lift out the drill.
Remove the downhole motor from the turntable, install the bit unloader and remove the bit.
After the downhole motor is unloaded, it should be sent down to the drilling platform smoothly and kept properly, or timely
sent to the pipe company or repair station for maintenance.
6.6 Maintenance
After downhole motor is used, it should be disassembled, inspected and maintained immediately. The downhole motor
without disassembly and inspection shall not be used again unless the last time of use is very short, the working condition is
good, and it can be confirmed that there is no corrosion, scratch, wear and other defects that will affect the safety of the second
well operation.
Generally, when downhole motor is used together with drilling jar (with the drill or salvage jar) in the drill assembly, as long as
there is a shock, it is impossible to quantify the damage degree to the downhole motor, re-use it may cause drilling tool fracture
and other accidents. Therefore, after lifting the downhole motor, must inform the manufacturer for maintenance and inspec-
tion in time.
If the old downhole motor is not well maintained or without replacement of wearing parts, it is likely to cause accidents during
repeated use, causing unnecessary drilling up-and-down, or even the scrap of the whole drill because it haven't get repaired in
time.
The disassembly, inspection and maintenance of downhole motor shall be carried out in a conditional maintenance workshop.
Disassembly and assembly personnel should have a better understanding of the principle, structure and use of downhole
motor products.
During maintenance, the housing should be inspected for defects such as scratches and cracks, and flaws shall be inspected if
necessary. If found serious scratches or cracks on the surface of the housing, the housing shall be replaced and shall not be
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used again.

During maintenance, check the surface condition of thread according to relevant regulations, and pay attention to the change
of tightness during assembly. If the thread is damaged or the tightness changes greatly, it should be replaced.

When dismantling downhole motor, the thread should be baked with oxyacetylene flame (no more than 250°C), so that the
thread binder fails. Attention must be paid that excessive baking will reduce the strength of the threaded connection

6.7 Lifting and Storage

When leaving factory and during transportation, the nylon rope should be used to suspend the middle part of downhole motor
in order to make the downhole motor hoist horizontally and smoothly. When lifting with a wire rope, the wire rope should be
provided with a rubber sheath to avoid scratching the casing of the downhole motor.

No damaged wire rope is allowed to be used in lifting

The downhole motor should be laid flat on hard ground or on suitable supports. It shall not be stored in soft soil or muddy
ground for a long time. During storage, the wire at both ends should be kept intact to prevent dirt from entering. The storage
site should be shaded, rainproof, well ventilated, and the ambient temperature should not exceed 45 °C.

The effective storage period of downhole motor is one and a half years from the date of stator production. Overdue downhole
motors are still available, but their continuous working hours may be reduced by varying degrees.

6.8. Analysis of Common Faults and Suggestions for Responding Measures

During the drill working downhole, various abnormal conditions may be encountered. The following two faults, slow mechani-
cal drilling speed and abnormal pump pressure, are analyzed, and countermeasures are proposed, for reference only:

6.8.1 Mechanical Drilling Speed Slowing Fault Analysis (Table.5)

During downhole drilling, the mechanical drilling speed gradually slows down, instead of suddenly slowing down or no footage.
When the mechanical drilling speed slows down, the operation steps are as follows: lifting the drill string to check the circulat-
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It should be noted that the recommended and maximum drilling pressure in the operating parameters of downhole drilling

are given under certain conditions, it is not invariable. During the drilling process, the best and recommended drilling pressure

is to maintain the normal power section pressure loss.
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ing pump pressure (compared with the calculated pump pressure or the previous circulating pump pressure).
Observing the change of circulating pump pressure, it is possible to observe three situations: high circulating pump pressure,
unchanged circulating pump pressure or low circulating pump pressure, which shall be analyzed respectively:
6.8.2 Fault Analysis of Abnormal Pump Pressure (Table.6)
When drilling or composite drilling with downhole drilling, abnormal pump pressure failure may lead to pump pressure rise,
pump pressure drop, or pump pressure unchanged after increasing drill pressure, etc. It should be analyzed separately:
7. Influencing factors of directional drilling
Downhole motor is frequently used in directional drilling. It has special structures such as curved housing and stabilizer.
Therefore, the following problems should be paid attention to when using.
7.1 Deflection
Downhole motor can have various structural forms. It is difficult to determine the deflection of downhole motor because there
are different drilling tool combinations, and the influence of formation structure and rock drillability. The structure of downhole
motor and its influence on deflection are analyzed:
1. The nearer the bending point is to the drill bit, the higher the deflection is. Therefore, the use of universal bent housing has a
higher deflection than the use of bending joint, and the bending angle of the housing also has a greater impact on deflection.
2. Stabilizer is also a key factor affecting downhole motor deflection. The form, size and distance from the drill bit of the
stabilizer have an impact on deflection.
3. The bigger the bend corner, the higher the deflection.
4. When the angle of different parts of downhole motor and its coplanar error with asymmetric stabilizer are large, it has a great
influence on deflection, or makes borehole difficult to control.
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B RERE S, REREHETREREAS. RETE, IMHERERES, 23#1T704H:
6.8.2 Fault Analysis of Abnormal Pump Pressure

IRFTEE AR B

Downhole motor manual

When drilling or composite drilling with downhole drilling, abnormal pump pressure failure may lead to pump pressure rise,
pump pressure drop, or pump pressure unchanged after increasing drill pressure, etc. It should be analyzed separately:

REIMR .
Pump Pressure RIRERIPE
Phenomenon  Possible failure
HEEE
Ground
equipment
BHEREARAS
Circulating
Pump
Pressure
Increase
HTrE
Downbhole fault

AIRERE
Judgment method

HE B L AR
Blockage of Ground Pipeline

MWRRE: MELRR, shXZHNRE
8%, HEEX

Formation reason: the formation is
relatively soft, the bit eats more
formation, and the torque increases.

HEEPR
Sidewall collapse

Fbfr 7 %
Judgment method

ANEREIEREEZEEMA
Increased pressure difference
between head gauge and riser
pump

RERRAAR, FBEHRAIEM,
RERMEFERE

Pump pressure is suddenly
increased, with the increase of
drilling depth, pump pressure will
return to normal value.

REABRA,
[BiiR

Pump pressure is suddenly
increased, and can see a lot debris
falls on the shaker.

B LA R EE

FRIRINE #Zix
Solutions Remarks
HEPREPE

Troubleshooting

Fiashit
Smooth drilling

BT HHR, FHRE
MEIEE

Continuous circulation of
drilling fluid, waiting for
pump pressure back to
normal
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7.2 Mechanical Drilling Speed
Downhole motor deflection and mechanical drilling speed are a pair of contradictory combinations, which restrict each other. In
order to obtain a higher deflection, the combination of downhole motor's bend angle, stabilizer and drill string must not be
conducive to improv the mechanical drilling speed. Moreover, in directional drilling, drilling parameters such as drilling pressure
and rotational speed need to be controlled to ensure that azimuth and curvature meet the design requirements, which limits the
possibility of higher mechanical drilling speed. Therefore, deflection and mechanical drilling speed should be considered
comprehensively in directional drilling, consider and optimize both is the best scheme.
In the process of drilling, with the increase of deviation angle, normally the mechanical drilling speed will decrease. If the decline
is too large or other faults, please refer to this manual for fault analysis and suggestions for countermeasures.
It should be pointed out in particular that the recommended and maximum drilling pressures given in the downhole motor
parameter table in this manual are given under design assumptions, it is not invariable. In the process of directional drilling, the
drilling pressure which can maintain the working pressure loss of the power section corresponding to the torque determined by
opposite torsion angle is the best and recommended drilling pressure.”
7.3 Pump Pressure
During directional drilling, the pump pressure or riser pressure will increase with the increase of drilling depth. Normally, please
refer to section 5.5 of this manual. If the increase rate is abnormal or even caused pump holding, please refer to 6. Failure analysis
and suggestions on countermeasures of this manual.
7.4 Compound Drilling
Compound drilling refers to a type of drilling where the top drive or rotary table drives the string while the downhole motor
drives the bit.
During compound drilling, downhole motor usually includes bent sub, bent housing and stabilizer. The hole size is usually larger



REDS RIRERIPE
Pump Pressure Possible
Phenomenon failure
BIAREAS
Circulating
Pump
Pressure
Increase

HTHE
Down-
hole fault

AIRERE
Judgment method

HHBRRE: EEEAENEN, RE
RGBT EH SN REE.
ZIpal=skdi|

Drilling Fluid Reasons: invasion of
hazardous bodies of the formation
or Increase of drilling fluid density
and shear force caused during
drilling fluid treatment

FhSKHRE : ShSIKARIHER
Bit failure: bit nozzle blockage

FhSLIPE  F R ERSR B 5k
Bit failure: Roller bit is
wrapped in mud

FIbr 75 %
Judgment method

RIS H RS EPREAR, PILUTEHEM
??ﬁ&fﬁ, EREEMNEREIIRE, RESEAT
+
In the process of treating drilling fluid, the
pump pressure increases and the added pump
pressure value can be calculated. Lifted up the
drill string to observe the circulating pump
pressure, the pump pressure will decrease.

RERRAARD, BNRERNXMEES; LR
S REAFTRSE, ERDARHEN, FEELX
RREK, SATIEERER;

Pump pressure is suddenly increased,
sometimes the pump pressure returns to
normalin a short time; the pump pressure
maintains a high value when lifting the drill
string; when using power section to drill, the
speed is basically not reduced, and the working
pressure loss of the power section is normal;

FRIOREHF R RIE, BAMEREASH
%, BHRERIE, DAMHNESHHTIMS
BEHRE, REBZHMETRHE,

After the cone is wrapped with mud or being
stuck, the increase of the pump pressure is not
much when drilling pressure is added. There is
increase of drilling depth but very slow, power
section drilling or compound drilling machine
drilling speed is very slow, the pump pressure
changes but not obvious.

IRFTEE R B
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fRRINE
Solutions

#ix
Remarks

LiREhHE, FEBEIAGHR,
ERREMEERE,

Rise drill string and
continuously circulate the
drilling fluid, waiting for
pump pressure back to
normal value.

FEEFHEHRREMEES
FIEE i, DNIRZES
Continuously circulate the
drilling fluid, if pump
pressure can be back to
normal, then carry out
normal drilling, otherwise,
pull out and inspect.
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than the bit diameter due to the large offset of the bit and the possibility of revolution while the bit rotates. Compound drilling
will result in greater lateral forces at downhole motor and other tools. Based on theoretical calculation, the ultimate stress of
downhole motor during compound drilling is 4 times that during normal drilling. Therefore, it should be more stable to imple-
ment compound drilling. For assembly to obtain larger deflection, should try to reduce the top drive or rotary speed."
When turnplate speed is more than 80rpm, destroy of stator rubber will occur.Turnplate with high speed will lead to centrifugal
force increasing at rotor and driving section,lead to abrasion increasing at stator,driving section,radial bearing and internal
thread. (Table.7)
7.5 Opposite torsion angle
While downhole motor outputs torque to the bit, it also produces opposite torque to the drill string, which is usually borne by
the rotary table or top drive. The opposite torque will cause torsional deformation of the drill string, and the angle of torsional
deformation at the bit is called opposite torsion angle.When drilling vertically or compound drilling, opposite torsion angle has
no effect and need not be considered. But in directional drilling, the plane where the bending angle of bent sub, bent housing
and other tools is located is the future direction of wellbore. In order to ensure that the borehole direction extends along the
predetermined direction, it is necessary to ensure that the plane of the tool bent angle is consistent with the predetermined
borehole direction. Before downhole drilling, the angle between the plane where the tool bends and the north direction is called
the installation angle. If the installation angle is consistent with the predicted borehole direction, the plane of tool bending
angle will not be consistent with the predicted borehole direction due to the existence of opposite torsion angle during down-
hole drilling operation, so that the drilled hole is not consistent with the borehole direction. Therefore, in actual drilling, the
installation angle of the tool should be different from the predetermined borehole direction, and the difference is just opposite
torsion angle of the drill string. In this way, when downhole motor outputs torque, the plane of tool bending angle is consistent
with the predicted borehole direction, thus ensuring that the borehole direction extends along the predicted direction.



REHZR AIRERPE
Pump Pressure Possible
Phenomenon = failure

BRREAS
Circulating MU=
Pump Down-
Pressure hole fault
Increase

BEEEES
Judgment method

EATER RS BT S AR E
FZ£3%E Downhole motor failure:
stuck of downhole motor drive shaft
or rotor etc.

MR EIPE: $hEE KIS
5 EHIEN Downhole motor
failure: excessive drill pressure
causes downhole motor
braking

PRI LS R AT EE AL SR bT
24 Downhole motor failure:
broken of downhole motor
housing

Fbr7S %
Judgment method

BIZEEATMWD (UIRTER) HBEEHTT
W, REABRRAN, EaisiER TR,
REASEIEE, REHEEREFTE, E5%#
HEHRERIR, H I #HR, By
observing the riser pressure and MWD (if in use)
voltage, the pump pressure rise is abrupt. When
the drive shaft or rotor jammed, pump pressure
rise value is constant, does not drop even after
lifting the drill string, compound drilling has
footage but not fast, and the downhole power
drilling has footage.

RERZAR, LR, RETRIERE, B
INEAEE#HIER. The pump pressure suddenly
rises, lifted up the drill string , the pump
pressure drops to the normal value, and the
drilling is normal after adding the drilling
pressure.

RERAAD, LRAIEFHRER, FTHREERE
TF3%%, T#R, The pump pressure
suddenly rises, the upward lifting may form a
holding pump, when downward the drill string,
the pump pressure drops a lot, but there is
footage.

IRFTEE R BB
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fRRIE
Solutions

EieE, EREFHEAE pull
out for inspection and
replace downhole motor

A] IE E§h53# carry out
normal drilling,

IUEMENE, EiRE
558 Immediately
pull out for inspection
and replace
downhole motor

&*
Remarks
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The size of opposite torsion angle depends on the output torque of downhole motor and the torsion section modulus of drill
string. The influencing factors are as follows:
- Drilling pressure and the working pressure loss of downhole motor
- Drill string and its assembly
- Borehole size and deviation angle
8.Purchase guide
The use effect of downhole motor products is closely related to its working conditions, medium conditions, drill assembly and
other factors. Therefore, it is very important to select drill model and structure correctly when ordering. If you have any questions
about the selection, please contact us in time.
In order to provide the downhole motor needed in time and correctly, please confirm the following when choosing the downhole
motor:
1. Requirements for connection threads
(Provide standard threaded connections when not required)
[INo requirements;
[ISpecial requirements:
2. Bend Form
(Provide direct downhole motor if not required)

[IBend sub, angle: degrees, installation position: Cupper part of bypass valve Cllower part of bypass valve
[ISingle-bent housing, angle is: degree, bending point position is: CJupper part of the housing, Cllower part of the
housing.

[JReverse Double Bend (DTU): Angle: X




RERAR AR
Pump Pressure Possible
Phenomenon failure

HMEIRE
Ground
equip-
ment
B3R RIETFE
Circulating
Pump
Pressure
Decrease
A
Down-
hole fault

AIREREA
Judgment method

MEEL
Ground Pipeline

HEREA:
Formation cause:

HRERER: HEPNEEEN
RANTIEEHRESBHEH K
TE. MERREE

Drill string failure: drill string
leaks or broken resulting in a
drop in pump pressure

SRR | ShtE RIS AT &S AL
RIETBE

HIBrTS %
Judgment method

ELERIEH RN LA TIFERRER B
Leakage of pipeline or poor water supply of
drilling pump will result in insufficient flow.

HRKHIEN, EREHREEREEMEILEE
R, 128 BMRARRE R ATARIEMRA
HIZRE TR,

Invasion of formation water results in the
decrease of drilling fluid density and riser
pressure. Sudden drop of pump pressure may
also occur in strata with strong permeability or
karst cave.

RETRRENN, BE. MEEBRERE, REH
2MEFERE

Pump pressure drop is gradual. After density
and viscosity recover, pump pressure will
return to normal value.

REZZNFEN, TREREZIMER, RET
EEREERE, THR.

The pump pressure decreases gradually, and the
rate of descent increases gradually. When the
pump pressure drops to a stable value, there is
no footage.

IRFTEE R B
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FRIRINE
Solutions

VARG EHBRI R
Detailed inspection and
troubleshooting

BT HRREMELE
BREREH, [N
Continuously circulate the
drilling fluid, if pump
pressure can be back to
normal, then carry out
normal drilling, otherwise,
pull out and inspect.

TANEINE, BRI
A

Immediately pull out for
inspection and replace the
broken drill

#iF
Remarks

57



58

YRR AR SISEIRAE

WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO.,LTD.

[JDouble-curved (bend sub + bent housing), bent sub angle is degrees, bent housing angle is
[JDouble-curved (double-curved housing) : X
[1Other forms

Ground adjustable bent housing
3. Stabilizer Form

(No stabilizer is provided without requirement)

[ISpiral stabilizer, number of pieces:

[IStraight strip symmetric stabilizer, number of strips:

[IStraight strip asymmetric stabilizer, number of strips:

[JOther forms:

Adjustable stabilizer

4. Whether the rotor hollow shunt is required

(Hollow rotor will not be provided when not required)

[ Non-hollow shunt [] hollow shunt

5. Temperature stator

(Provide room temperature drilling tools when not required)

[J Regular temperature (<120°C) [ High temperature (<150°C) [J Ultra-high temperature (<180°C)
6. Are there any additional structural requirements as follows?

(The following additional structures are not provided when not required)
[JLifting nipple [IDirectional sub [JRotor Anti-dropping Device

7. If possible, the following information should be provided when ordering

degrees



REMR A REMPE
Pump Pressure Possible
Phenomenon = failure

ShiTHRrE
Drill
string
failure
BMEER
s
Down-
INESERETL hole
34 motor
Pump failure
pressure
unchanged
after
increasing
drill pressure
FhkREE
FEARFIER
The bit
failed to
touch the
bottom
of the
well.

AIRERE
Judgment method

FhAERTE

Drill string breakdown

BT B ER S M R
Fracture of rotating part of
downhole motor

K REZEIIF. BUEEISMH
BEFIAMTHERIR (bR
TKR) , ERMERERSHE
B, EERLEZTHE
The damage and shedding of
bit diameter guard teeth will
lead to borehole wall
shrinkage or excessive rate of
deviation change (dog leg is
too big), resulting in friction
between drill tool stabilizer
and borehole wall, which
reduces or even fully
withstands drilling pressure.

Fbr 7S %
Judgment method

THR, thErEE, BHREERE, RERKE, mEd
HESIIFENRENRE.

Without footage, the drilling tool is broken and
dropped, the circulating pump pressure is fixed, and
the suspension weight is reduced. The suspension
weight and pump pressure reduced can be calculat-
ed.

BHRREEE, SE/LFAERE, EREEIMAHKER
EXZEN, THR.

The circulating pump pressure is fixed, the suspension
weight hardly decreases, lifted up the drill string or
add the drilling pressure, the pump pressure is no
change, and no footage either

Fht R M INSEESR EZ IR RN EIREZ U REAE,
BFRTETREN, MMEEEZFHRE, BEILHR,.
During drilling, when drilling weight is added, the
pump pressure changes from small change range to
no obvious change gradually to no change at all, and
the mechanical drilling speed gradually slows down
until there is no footage.

IRFTEE R BB
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fRRIE
Solutions

BT EIIRIAEER
Pull out for inspection
and replace downhole
motor

T EHIEITEER
Pull out for inspection
and replace downhole
motor

BBk

Pull out for inspection

and replace the bit

= p=d
Remarks
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Name of customers
Drilling position, purpose and estimated service time
Information about well structure, working section, drilling fluid conditions, etc
Downhole motor performance calculation method
Power section input power = drilling fluid flow * power section working pressure loss
N,=QXAP
Among them:N, —power section input power (kW)
Q - Drilling Fluid Flow (L/s)
AP - power section work pressure loss (MPa)
Maximum input power of power section = drilling fluid flow * maximum working pressure loss of power section
N, =QXAP
Among them:N, max—maximum power section input power (kW)
Q - Drilling Fluid Flow (L/s)
AP_ - maximum working pressure loss of the power section (MPa)
Power section output power = power section torque X power section speed /9.549
N,=MXn/9.549
Among them:N,——maximum power section input power (kW)
M -- power section torque (kn.m)
n -- power section speed (r/min)
Ny =M X 1/9.549
Among them: N,, - maximum input power of power section (kW)
M, . - Maximum Torque of Power section (kN.m)
N-power section speed (r/min)



RENR  AaEE
Pump Pressure Possible
Phenomenon  fajlure
TEIRIRIE TR
Circulatin
Pump & HTHE
Pressure Down-
Decrease hole fault

FIREREA
Judgment method

FhSK IR &

RFTEL ELARPE . 1EAT
A EEFIEE K
Downhole motor
fault: stator-rotor
clearance on
downhole motor is
too large

EATERRMIE . )
BRI MR
Downhole motor
fault: breakage of
rotating part

Ly ER b (AT
R

Downhole motor
fault: by-pass valve
leak

balluiivapr S
Judgment method

RETHERAN, WEMEEERS, AIHHEHTE
8; HREFERANSSHEHEER MR\

BEUEEAMMWD (WIREA) WEEEBENE, REF
[FREIEN,; RHBTTHTRMEERKA, £2MPak
E;;Ei&ﬁfgﬁ?ﬁ)ﬁd\, H T/ Eh B BIA A 5 HEhim
TR,

Through the observation of riser pressure and MWD (if
in use) voltage value, When the pump displacement is
constant, the decrease range is not big, at about
2MPa, the drilling speed gradually decreases, the
power section is easy to brake and no footage.

RETEIRAN, EREFIMAEEREITZW,
TR

The drop of pump pressure is sudden. There is no
change in pump pressure when the drill string is lifted
up or when the drill pressure is increased. There is no
footage.

RETERR, TREEE, #LOETITEMELR, shit
EERERS, WAELTHR,

The pump pressure drops rapidly and the dropping
value is fixed. It is difficult to compare by calculation.
The drilling speed decreases a lot, and there may be
no footage.

BT R B
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fRRIE
Solutions

NP SE
Deal with it according to the
circumstance

MRBREATAEHR, AIMNASEH
BREBEMEENH, TEMARE
B, RZERfhEiIETIRE

If the expected well depth is
reached soon, the flow rate of
drilling fluid can be increased and
the drilling can be continued. If
the flow rate can not be
increased, downhole motor
should be pull out and replaced

IO E BRI R
Pull out for inspection and
replace downhole motor

RO E E IR R
Pull out for inspection and
replace downhole motor

#Zix
Remarks
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7. EREHHERIEEFRIRT

M EMBEFERECEEET, BEETRA RN FIHHREN, AMERANEEFE TR,

7.15&81%E

BRI UEEMAENEWE R, FEAEFANELA S, INZEEMFNE G 1ERR M, ML ERM B RERIER X
TR SR E RSN, D E SNSRI RN

1.5 B sk, ERIFRES, FrER MM SRR EASIELEERENERR, SHRAS AT AINERI R MBI,

2R ERHEEMEN S RIER RN BER, RES . RTMERLNES, SHEREYE &N,

3. ERAMAK, EREYUS;

4 BT E ARSI AE ZE ME S IEXN TR E 22N EmEIZER AN, SHERRZIR A, LB FEHIR S X LTS,

7.2 Eh=E

B EERE SRR —NFENAES, HEEH . MRERESNERER, HENH AN S A R ESE5HFAE N EARFF
RENM LR, B, E A i il B H EE. R F S UURIES U AFTBRERTSIETEX, BRI 7T ERER SV RN
BEFRLL, EMEHANZEZ RGN R SR, RMMAYERRERLR.

PR, FEE H A ARVIEN, 1B RN SRS TR IR TR AT EMEEE, 7] S8 A FMEFE DM R I HE AR

FEHFFIEY, AFMBTHESHRPAHEEEENSEAERTRIHRER G TA LM, MAR—HATN, EM fhiHid iz
0, BES A R R AT E N EARNT N DA TEERMIEEA REE A IFMNRMEE.

138E

EREEHIED, BERIEMRESRILEENSHBZIEKR, EEIBEENAFMES5RE—T . SIEMALLAILEEZTHINEER, 15
BEITFG6.8HPE DM R N XTFE BRI I
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E G b B R TNIK 4% 2 IR e sh AT He ek BRI B BT 35 R IR Bh i Sk B A A st 5 =Ko

EAETEMEREEHE SIRL. ERERIBES, iSRS, thkEBRNEN, AIEFEAK, FIUHRRTEE X
T ER EGnHSERETMENEMH THARIEANNE N RIEFCH BE G HERET s ARIRN /2 B M IEE HhdEet
B941%. FItt, SRHEE S RN B T2 X FIMASRAER RN RA S, MR ER TRIRSAT R A=,

HREUBT80rpmBVREEDKIe 2R E FHI & MG KR. S R E p] LUER FAE s~ £ B 08K, SIEEF. fF5
M. E B AT NER B YERIE K, (R)

LHNTAE(0°-3°)
Angle of Bend Housing(0°-3°)
0.00°
0.25°
0.50°
0.75°
1.00°
1.25°
1.50°
1.75°
2.00°
2.25°
2.50°
3.00°

HERE (rpm)
SpeedofTurnplate(rpm)
80
70
70
60
50
40
40
NR
NR
NR
NR
NR

N R: AR,

N R:Means not recommended,

A BNRAEBELS, BRI FERS A,

Note:If angle of bend housing exceeds 1.5°, turnplate is forbid-
den to steer drilling.

FFRT  SEREE R RN B MRS A shi#tEY, [ RFIEE kRIS,
TSR RIEIE R AN A A S T RS S, RS/ IR
R EIR,

Special note: the offset of the bit should be limited when
implementing compound drilling for the purpose of pursuing
footage. The rotation speed of top drive or rotary table should be
reduced as far as possible when compound drilling is carried out
under the combination of drilling tools with large bit offset.
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1.5RHfA%
AT EE R LA s B RN ER, U234 R, XN REEE B SR INRAS . MR AERFEF TS BT, i

KRN BERARBR BEHRE SR, REBRBETARM, FREBEEERMLED, BF SR TRASTANEH
BFFERTE, RARENFHRG M. ARIEHIRTS M/AETEN 5 AL, o SURIE T RN EMARENTES FUENHRS R —E. 18
AT FrT, TENZSHAENTES EILARNXBTARER MRLEHSTIHHHIHRA B, BT AT, BT REA
T, RIS AN AN TESTENH RS B —5, XirthHOH IR S HR A RA—B L, EhrshdEH, TRNRER
N SEMNHIRG BR—, EEEEFR TN R A X7 e RIEET s B e, TR S AN TESTERNHRS
B —2, MMRIEHBRTS RAE FUE B9 75 [ o

RAARNANERTEF LR AEM SN TIREES, AR MERN:

SAENFRF IR s A TIRER

A NESERAES

HIRRT RHMBEIRN
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8. E HZHN
B A ENERAMRSEFERDR. N REG HRASERRETINEX AL, TN EREFREANSHEMTERAERE
B NRIRENEFEERE, RN S RAT KR,
AT RER BT IE R HHR (R TR EAVIEAT 6 B, 1B S AR R B A FRIA LU T = I
1 EIEMER
(EE RN RHATEIRSUER)
OFXEK;
CHFREEK:
2. AN
(EEKRE, IR EIETEEA)
Ok BEN:._ B 9, REMENEZER LS, DEER T
O THRE, AEA: B, ERUEN: EFHEA L, OBFRAETI
ORAWE(DTU):BEH: X
ORMEWNE (B ERE), TELAEN_ ETSHEAREN_ B
ORmENE WExF . X
COHEMAER
(It m IR B
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3 BESEN
(BEERNTRHIZESS)
(2nEisE 28, ¥
OBE£XNRERS, K800
OBE&KIENFRISESS, ¥
OE MR

CIeRiaE23

4. BREEREFHERR
(EEKET, R =FEF)
Odep=am O H=05R
5.:REETF

(EEKET, R RER)

D88 (<120°0) 0O BER(<150°0) O #BEE (<180°C)

6. R E B U THINEGMER
(EERB R LA T M AN £54)

OfErET OEmEk DRFHEEEE
TR 8, EEERREUTER

ARSI

EMERH L. A BB fE R IE
HBEN ERHR HEHRFHFAEXER

BT EMEETE A X
SERNINZE=EhHRRE X DR TIEER
N,=QXAP
HA N, —SBRRANINE (kw)
Q—HHBME (L/s)
AP— B3R T {E[EF% (MPa)
DERABANINR=hHRRE X DIRRATIEER
N ma=Q X APmMax
HAUN,  —BARAKBANINE (kW)
Q—HHBME (L/s)
AP —DRZATRER (MPa)
DX IhE=5XHE X 5iA%1E/9.549
N,=M X n/9.549
HANE—DARARBAINE (kW)
M—E5AH%E (kN.m)
n— SRR (r/min)
N gyma =M, X 1/9.549
HAN,  —BASRKBAINE (kW)
M DX AR (KN.m)
n—3XER (r/min)
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INSEAT IR R TR E
The Fishing Size Drawing of small Size Downhole Motor

B E I

AT RN T DU TH R &A%

Note:Please refer to the last page to see the fishing, dimensions table about this fishing dimensions drawing
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BMEARTFASZRANS: (WR/\) INISIEATER RITIS R R (RN
(Table.8)Allowable Max Pull of Downhole Power section: (Table.9)The Fishing Size Table of
Small Size Downhole Power section

S fEREsCE fEREREL Riﬂ;ﬁ%zﬁe 5L754X3.5 5LZ57X3.5 5LZ60X3.5 5LZT3X3.5
ize Workingondrillingbit Workingonhousing Code
KN LBS KN LBS A 54 57 60 73
Lz54 290 65170 420 94380 B 77 77 77 128
Lz73 290 65170 420 94380 c 196 196 196 297
1789 295 66300 640 143820 D 241 241 241 241
L795/L7102 380 84900 870 195505 E 855 855 855 590
1712017127 520 116850 1150 258425 F 1080 1080 1080 2080
L7135 820 184270 1650 370755 G 150 150 150 190
L7150/L7165 1250 280900 1900 426965 H NR NR NR NR
Lz172/L7178 1370 307860 1035 434830 1 968 968 968 566
L7185 1370 307860 1935 434830 J 38 38 38 045
L7197 1540 346070 2600 584270 K 980 980 980 2025
17203 1585 356180 3220 723595 L 35 35 35 45
L2216 2395 538200 3700 831460

A RPRENRTNHSE, MFERFRTBES QKR

The size mentioned here is just for user&apos;s reference.

LZ244/1.7286 2590 582020 4530 1017980

If specific dimension is needed, please contact US.
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(Table.10) The Fishing Size Table of Small Size Down hole Power section(Stright or Bend Housing)

HARS
Size

RIS

Code

X=E<CHWLWIVTO UTVTOZZIrXcc—IOMMUUO®T>

9LZ89

X=E<CcCHwWIOUVOZET-~rx"c —Tomoo ws>

51795
$96

1385

620
1331
2380

3919
66

818
671
2034
60
64
64
64
791
208
P65
$80
76

5L7102X7.0 7LZ102X7.0 5LZ120 5LZ127X7.0 7LZ127X7.0 5LZ135X7.0 7LZ135X7.0 5LZ159X7.0

$102
112
154

620
1331
2280

229

186
4027
70

155

842

685
2034
66
60
38
72

796

208
69
88
$81

102
112
154

620
1331
2850
229
186
4597
$70
155
842
685
2604
$69
$60
$38
yp)
796
208
$69
$88
$81

$121
$145
192
329
871
1714
2785
225
97
5039
96
294
1068
800
2571
71
70
84
88
923
315
85
$103
99

$127
$146
209
520
787
1639
3700
252
27
5848
$95
398
1015
757
3482
$80
$90
48
$92
980
310
$9L.5
$116
$105

$127
$146
209
520
787
1639
3700
252
27
5848
$95
398
1015
757
3482
$80
$90
P75
$92
980
310
$91.5
$116
$105

®137
$160
205
515
47
1620
4510
300
75
6765
®102
261
936
799
4325
84
®97
P48
®97
980
B85
®123
®101
®118

®137
$160
205
DS
747
1620
4510
300
75
6765
$102
261
936
799
4325
84
97
D48
97
980
B85
®123
®101
®118

$160
$210
256
518
1082
2348
3600
370
290
6650
$114
298
1355
933
3425
$94
$108
$98
$110
1366
310
$110
$140
$126

IRFTEE R B

Downhole motor manual

pu

1 EHFRshERRE (Y
BU)&EK, B EiRE,
2 RPEEMRTXES
Z, WEEAGRRTIESA
B R

1.Downhole power
sections shown in the
above table are with new
structare(v shope),flat
shaft.

2.The dimensions/sizes
shown above are just for
your reference.If the user
need detai led and
specific dimension,
please contact us.
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BB ETH R E
The Fishing Size of Drawing Downhole of Motor(Stright or Bend Housing)

[

AT R R T DU TH R &R A8
Note:Please refer to the next page to see the fishing, dimensions table about this fishing dimensions drawing
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The Fishing Size Table of Small Size Down hole Power section(Stright or Bend Housing)

HANS
Res o2 TLZ159X7.0 5LZ165V 5LZ165-5V SLZ172X7.0VIl SLZ172-5K7.0Wl 7LZ172-5X7.0W TLZ172-5KT.0W 5LZ172VIl 5LZ172-5VI1 7LZ172VII
Code

A 160 165
B 210  ¢213
C 256 256
D 518 518
E 1082 1082
F 2348 2348
€ 3600 4360
H 370 370
l 290 290
J 6650 7408
K 0114 118
L 298 298
M 1355 1355
N 933 933
o) 3425 4185
P $96 $98
Q $108  ¢110
R $98 $97
s $110  ¢110
T 1366 1366
U 310 310
v 110 @115
W $140 1476
X 126 130

$165
$213
256
518
1082
2348
4700
370
290
7748
$118
298
1355
933
4525
98
$110
97
$110
1366
310
$115

$147.6

$130

176
212
277
555
1104
2324
4210
365
251
7209
129
339
1380
1042
4010
104
$120
98
120
1361
310
$121

$156.4

142

$176
$212
277
555
1104
2324
5000
365
251
7999
$129
339
1380
1042
4800
$107.5
$120
98
$120
1361
310
$121
$156.4
142

176
212
277
555
1104
2324
5000
365
251
7999
129
339
1380
1042
4800
114
120
$98
120
1361
310
121

$156.4

142

$176
$212
277
555
1104
2324
5600
365
251
7999
$129
339
1380
1042
5400
$114
$120
$98
$120
1361
310
$121

$156.4

$142

$175
$213
234
546
1105
2351
4360
370
290
7391
129
318
1415
1042
4128
$102.6
$120
98
$120
1371
310
$121
$153.8
142

175
213
2515

560
1134
2380
5000

370

276
8080
129

393
1439
1042
4800
106
120

$98
120
1371

310
121

$153.8
142

175
213
2515

560
1134
2380
5000

370

276
8080
129

393
1439
1042
4800
114
120

$98
120

1371

310
121

$153.8
142

BT R B

Downhole motor manual

A

1. ERFrRsE BB (V
BY)&EK, Faih s fEiRE,
2 RPIREHN RIS
Z, MBEARRTESR
3

1.Downhole power
sections shown in the
above table are with new
structare(v shope),flat
shaft.

2.The dimensions/sizes
shown above are just for
your reference.If the user
need detai led and
specific dimension,
please contact us.
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WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO.,LTD.

EMEMHEITHERYR

The Fishing Size Table of Small Size Down hole Power section(Stright or Bend Housing)

HARS
res 2 TLZ172-5VI 5LZ178X7.0 5L7178-5X7.0 TLZ178-5X7.0° 7LZ178-5X7.0 4LZ178-7X7.0 5LZ185X7.011 5LZ197X7.011 TLZ197XT.01l 5LZ197-51I

Code

A 6175 180
B $213 @212
C 234 277
D 546 577
E 1105 1098
F 2351 2344
G 5600 4210
H 370 365
l 290 223
J 8631 7229
K $129 130
L 318 417
M 1415 1403
N 1042 1042
0 5368 4010
P 108  ¢104
Q $120 120
R ~98 $98
s $120 120
T 1371 1394
U 310 310
v 0121 ¢l22
w $153.8  ¢157.5
X 6142 ¢la2

$180
$212
277
577
1098
2344
5000
365
223
8019
$130
417
1403
1042
4800
$107.5
$120
$98
$120
1394
310
$122
$157.5
$142

$180
$212
277
577
1098
2344
5000
365
223
8019
$130
417
1403
1042
4800
$114
$120
$98
$120
1394
310
$122
$157.5
$142

$180
$212
277
577
1098
2344
5600
365
223
8619
$130
417
1403
1042
5400
$l14
$120
$98
$120
1394
310
$122
$157.5
$142

$180
$212
277
577
1098
2344
5800
365
223
8819
$130
417
1403
1042
5600
$106
$120
98
$120
1394
310
122
$157.5
$142

$185
238
288
619
1222
2455
5000
352
358
8120
142
208
1536
1037
4720
116
108
110
130
1359
313
130
$157.6
152

$197
$238
2925
582
1253
2526
5000
355
326
7998
$148
377
1590
1073
4765
$125
$140
$128
$142
1388
320
$146
$181.2
$160

$197
$238
326
582
1253
2516
5600
355
326
8782
$148
362
1591
1073
5465
134
$140
$128
$142
1426
311
146
$180
$165

$197
$238
292.5
582
1253
2326
5600
355
326
8598
$148
377
1590
1073
5365
$125
$140
128
142
1388
320
146
$181.2
$160

pud

1 EHFrRE R A (V
BY)&EK, HRtaaiEikE,
2. RPEHHRTNES
Z, MFEAGTRTIESR
B R

1.Downhole power
sections shown in the
above table are with new
structare(v shope),flat
shaft.

2.The dimensions/sizes
shown above are just for
your reference.If the user
need detai led and
specific dimension,
please contact us.



EMBTHEITHRY®

The Fishing Size Table of Small Size Down hole Power section(Stright or Bend Housing)

HARS
rewe o2 5LZ20311 7LZ203X7.011 5LZ203-511 5LZ216 |1 5LZ216-511 3LZ244X7.01l TLZ244X7.011 5LZ244-511 3LZ286X7.0 5LZ286X7.0
Code

A $203  ¢203
B $238  ¢238
C 2925 326
D 582 582
E 1253 1253
F 2326 2516
G 5000 5600
H 355 355
l 326 326
J 7998 8782
K 148 148
L 377 362
M 1590 1591
N 1073 1073
0 4765 5465
P 0125  ¢l34
Q 140 140
R 128 128
S 0142 ¢la2
T 1388 1426
U 320 311
v 0146 146
W o175 180
X 160 165

$203
$238
2925
582
1253
2526
5600
355
326
8898
148
377
1590
1073
5365
$125
140
$128
142
1388
320
$146
175
$160

$216
$308
291
678
1253
2532
4500
355
231
7746
$146
509
1579
1000
4389
$131
$148
$138
$148
1406
360
$160
$186
$180

216
$308
291
678
1253
2532
5300
355
231
8546
146
509
1579
1000
5189
$140
148
$138
148
1406
360
$160
186
$180

$245
$308
281
788
1344
2829
5600
446
215
9235
$185
465
1668
1238
5426
$157
$145
$140
P175
1621
360
177
$211
$205

245
$308
281
788
1344
2829
5600
446
215
9235
$185
465
1668
1238
5426
$162
$145
$140
175
1621
360
177
211
205

$245
$308
281
788
1344
2829
5600
446
215
9235
$185
465
1668
1238
5426
$150
$145
$140
P175
1621
360
177
$210.9
$205

$287
$402
351
785
1452
3212
5600
500
289
9312
217
425
1800
1500
5400
$180
$200
$166
$200
1934
b
$205
$262
$234

$287
402
351
785
1452
3212
5600
500
289
9312
217
425
1800
1500
5400
$180
$200
$166
$200
1934
b
$205
$262
$234

BT R B

Downhole motor manual

&

1. EFFREh R (Y
B, B ah AT,
2. RAPEHHRTUES
Z, MEBERAGRTIESR
BB R

1.Downhole power
sections shown in the
above table are with new
structare(v shope),flat
shaft.

2.The dimensions/sizes
shown above are just for
your reference.If the user
need detai led and
specific dimension,
please contact us.
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WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO.,LTD.

AT R ARB K (R+—) Technical Parameters of Downhole Power section (Table.11)

= o
MRS S 5LZ57X7.0 SLZT3X7.0 5LZ89X7.0 9LZ89XT.0 5L295X7.0 TLZ95XT.0 5L2120X7.0 TLZ120X7.0 SLZ127-5X7.0 TLZ127-5XT7.0 SLZ135XT.0 TLZ135XT.0 5LZ165XT.0V

CodeofPower section  Unit
mm  83~121 83~121 105~143 105~143 114~150 114~150 152~200 152~200 152~200 152~200 159~200 159~203 215~244

ERHERR

Recommended
hloleSize N30~ 304 A Sss As ™05 s~ Ous Ais O 67Ty 6Ty 6T 6T 6,8 6,78 8,~9,,
=
HNE L/s 2 3 5 5 10 10 15 15 15 15 20 20 30

InputFlowRate
32 3.2 3.2 4.0 4.0 3.2 3.2 32

SRR Mpa 32 32 32 32 32
Power sectionPressureLoss
KPR pmin 246 198 250 245 205 190 160 160 150 191 201 198 198
SpeedoftheBit
TRERE N-m 200 324 465 504 1195 1234 1192 2208 2242 2291 2610 3248 3248
WorkingTorque
A .
Maximamiorque N'M 300 486 698 756 1791 1791 1788 3313 3363 333 4567 4872 4872
itz KW 5.4 7 128 136 27 25 208 388 37 48 64 707 707
OutputPower
WESE oy 5 10 16 16 25 25 30 38 40 46 40 40 60
RecommendedDrillingWeight
CERAEE gy g 15 30 30 40 40 60 70 80 90 80 80 120
MaximumDrilngWeight
=
. 1,,REG 2,,REG 2,.REG 2,,REG 2,REG 2,REG 3,,REG 3,,REG 3,,REG 3,,REG 3,,REG 3, REG 4 REG
Thread Connection
B 1,,REG 2,,REG 2 .REG 2,,REG 2, REG 2,,REG 3, REG 3,REG 3,,REG 3,,REG 3,,REG 3,,REG 4, ,REG
SHAKE mm 2822 3423 2011 2911 3920 3920 5039 5039 5848 5848 6765 6765 6948

TheDrillLength
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Downhole motor manual

I EE B R AR S E R Technical Parameters of Downhole Power section
s A 2 i
ARERS B o 37172X7.0 4Z172XT.0 SLZTIXTON TLZAT2XT0N SLITSXTON SLZIT8XT.0 TLZIT8-5X7.0 SLZI85XT.0 TLZIAS-5XT0 SLZ19TXT.0 SLI0T-5x7.0
CodeofPower section Unit

SRR~ mm  215~244 215~244 215~244 215~244 215~244 215~244 215~244 213~251 215~244 215~244 244~311 244~311

95 81s™ %58 8159 91e™ 125 9512,

Recommended
HoleSize in 8,57 9% 815795 815 %; 81579, 8,579, 8,59, 8579, 8, 5/
v N-3=1
N Ls 30 30 30 35 35 35 35 35 35 35 40 40
InputFlowRate
SIREH Mpa 4.0 4.0 4.0 3.2 4.0 4.0 4.0 40 40 40 32 40
Power sectionPressureLoss
FhSkEE IR :
SpeedoftheBit r/min 185 289 229 180 141 187 187 141 184 173 133 133
Ifﬁ;ﬂ;ﬁ N-m 4341 2225 3245 4245 7308 5017 5017 7308 5060 5939 6447 8059
WorkingTorque
RAHE )
Maximum Torque N-m 6512 3337 4867 6368 10963 7526 7526 10963 7590 8908 9674 12089
o b TR
HLLThE KW 88.5 70.7 80 84 113 103.5 103.5 113 103 113 95 118
OutputPower
ﬁﬁ%ﬁ& . KN 70 70 70 70 100 80 80 100 90 120 100 120
RecommendedDrillingWeight
CBASEE N 140 140 140 140 160 160 160 200 180 240 200 240
MaximumDrilngWeight
t
. 4,REG 4,REG 4,REG 4,,REG 4,REG 4 REG 4, REG 4,REG 4,REG 4 REG 5 REG 5 REG
Thread Connection |
B 4,,REG 4,REG 4,,REG 4,,REG 4 REG 4 REG 4 REG 4,REG 4 ,REG 4, REG 6,REG 6,,REG
SEECE mm 7748 7265 6955 7265 7265 8055 7229 8019 8120 8090 8202 8802

TheDrillLength
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BT E R AR S KR Technical Parameters of Downhole Power section
6LZ197XT.0 TLZI9TXT.0 5LZ203-5XT.0 6LZ203X7.0 TLZ203-5X7.0 5L2216-5X7.0 TLZ216XT.0 3LZ244XT.0 5L2244-5X70 TLZ244XT.0 3LZ286XT.0 5LZ286XT.0

HIEELS B
CodeofPower section Unit

ERHBRT mm  244~311 244~311 244~311 244~311 244~311 273~323 273~323 311~445 311~445 311~445 375~660 375~660

Recommended
HoleSize M0 [ o, 8 a0, (6, ~0), 8], A0 () il i), ~a0), W0, bl ), ity WL el WL i | IEL, A0 | L, <l
N —1
N L/S 40 45 40 40 45 45 45 60 60 60 80 90
InputFlowRate
Q?EE[‘% Mpa 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.2 3.2
Power sectionPressureLoss
SRR oy 33 139 133 133 139 145 120 120 133 118 165 138
SpeedoftheBit
I.T/HH%E N-m 8462 9499 8059 8462 9499 8234 8895 11360 12092 14972 11840 13895
WorkingTorque
M .Eijqﬂ%ﬁ ‘m 12693 14250 12089 12693 14250 12347 15567 17040 18138 22459 17760 20842
aximum Torque
i KW 124 145 118 124 145 132 138 150 177 194 215 2105
OutputPower
WESSE kv 130 140 120 130 140 140 190 160 160 190 170 170
RecommendedDrillingWeight
. %kiﬁﬁ ) KN 240 240 240 240 240 260 300 300 300 320 320 340
MaximumDrilngWeight
i
Wi Top 5,REG 5,REG 5 REG 5 REG 5 REG 6,REG 6,REG 6,,REG 6,REG 6,REG 7,,REG 7, REG
Thread Connection |
ot 6,,REG 6,,REG 6,,REG 6,,REG 6,REG 6,,REG 6,,REG 6,,REG 6,,REG 6,,REG 7,.REG 7,,REG
SRKE mm 8802 8802 8802 8802 8802 8569 7769 9235 9245 9245 9312 9312

TheDrillLength
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L
EFMAR RS RELHVMSIEERABEIRF I, RIS BB MRS B R ARMRE. &4
EXNARAENSE, BUMES ZFH, EFRIEAFRNAT TS ERTIR AR TR ANMGIEERA
B ENRERAZAF BRI T m A it T R AR RN FRRATHITELE, SEFRRRIE = RKIR
. AFIMAMEAN, TEMBTRENE =S ZAR, BREABHREIRESEE R - RS AR
BT e mi e S ERARME.
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WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO., LTD.
AEIMH/AND: IWFRE T EXXYIHK20885
No.2088,Airport Rd.,Kuiwen District,Weifang,Shandong Province

A FIHR4R/Zip: 261041
$HEIE/Tel: 0536-8820186
~aEfkE/Fax: 0536-8820688
EERS/Tel: 0536-8820189
http: /www.sdshengde.com

/lwww.sindpec.com

.@ B - 17 - Bl

BERBHLA

Ak EiEid 1S09001 : 2015 MIE

Our company has received the ISO9001:2015 certification

a g Uk

Certificate of Quality

AR R IEa WU WMEIEH R E

WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO., LTD.



N 5

Shop Test Result

CERiER:

Certificate of Quality

@B R
Product Name

BT A

Helicoid Hydraulic Power section

Fails
Part Number

HI RS
Factory Numbef

HI BHA
Release Date

MR E Test Item B4 Unit szift;iﬁt
BNRE
L —
Input Flow Rate /s
=P a2 THEEZE
s Operting Differential Pressure MPa -
Power
section R .
Perfor- Output Speed r/min -
mance "
test e _
Output TorqUe KN.m
R TE
Output Power KW -
=R o
Bypass-Valve Test Turn off
TERE oC -
Working Temperature =
g E % -

The0l7etiCalEffiCiencY

R R TestClerk
K38 5 : Checker

AT 2 HESY/T5383—20 1047 4 H1T, 2

WIEERETH .

Carried Standard by SY/T5383—2010, grant
leave the factory after verified check out .

kG % R

Quality Control Dedicated Chapter

Pk A LR 365 PR 24 ]

WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO., LTD.
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WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO., LTD.
AEIMH/AND: IWFRE ST EXXYIHK2088S
No.2088,Airport Rd.,Kuiwen District,Weifang,Shandong Province

A FIHR4R/Zip: 261041
$HEIE/Tel: 0536-8820186
~aEfkE/Fax: 0536-8820688
EERS/Tel: 0536-8820189
http: /www.sdshengde.com

/lwww.sindpec.com

.@ B - 17 - Bl

BERBHA

Ak EiEid 1S09001 : 2015 MIE

Our company has received the ISO9001:2015 certification

a g Uk

Certificate of Quality

R0 R IEa WU MEIEH R

WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO., LTD.



N 5

Shop Test Result

CERiER:

Certificate of Quality

@B R
Product Name

BT A

Helicoid Hydraulic Power section

Fails
Part Number

HI RS
Factory Numbef

HIBHA
Release Date

MK E Test Item B4 Unit sz?t;iﬁt
BWNRE
L —
Input Flow Rate /s
=P 3 THEEZE
s Operting Differential Pressure MPa -
Power
section R .
Perfor- Output Speed r/min -
mance "
test e _
Output TorqUe KN.m
R TE
Output Power KW -
=R o
Bypass-Valve Test Turn off
TERE oC -
Working Temperature =
g E % -

The0l7etiCalEffiCiencY

R R : TestClerk
K38 5 : Checker

AT 2 HESY/T5383—20 1047 4 H1T, 2

WIEERETH .

Carried Standard by SY/T5383—2010, grant
leave the factory after verified check out .

kG % R

Quality Control Dedicated Chapter

Pl A LB R 365 PR 24 )

WEIFANG SHENGDE PETROLEUM MACHINERY MANUFACTURING CO., LTD.




