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1. Introduction

This manual mainly infroduces downhole
motor property, application and cautions, so
as for the customers to know well our
downhole motors, and to do better selection,
application, repair and maintenance of
downhole motor according to drilling
demand. As a result, our downhole motor may
play its reliable technical function, to enhance
drilling economic efficiency.

2. Principle

Downhole motor is a kind of downhole
dynamic drilling tool upon the power of drilling
mud. Mud stream from the outflet of mud
pump flows through a by-pass valve into the
motor. This stream produces pressure [0ss
between inlet and outlet of the pump, 1o push
the rotor info rotating, and to transmit the
forque and speed fo the bit. The downhole
motor property mainly depends upon its
property parameters

3. Constitution

Downhole motor is composed of four
assemblies of by-pass valve, motor, cardan
shaft and drive shaft ( Fig. 1) .
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3.1 By-pass Valve Assembly

It has two positions of by-pass and close (Fig.2).
It is in by-pass position during frip operation,
circulates mud fluid in the drill string into the
annular space by-passing the idle motor, so
that no mud may spray out onto the platform
during the trip operation. When mud flow rate
and pressure reach the setting value, the
valve stem moves down and closes the valve.
Meanwhile, mud stream flows through the
motor, and converts the pressure energy into
mechanical energy. As mud flow rate is too
low, or mud pump stops, and as the created
pressure is not enough to overcome spring
force and static friction force, the spring
presses the stem upward, and by-pass is in
open position. In general, The cross-over sub
are used In deep well and large angle well
horizontal well or hollow rotor selected (Fig.2-1).
3.2 Anti-Drop-Device

Function: As an exception causes the shell
fracture, tripping time, played the role of anti-
drop; while rise the pump pressure and make
the ground to find problems, prohibiting the
opening of rotary table (top drive) to prevent
anti-drop nut upside down to avoid accident.
(Fig.2-2)

3.3 Power Section Assembly

't consists of stator and rotor. Stator is made by
squeezing rubber sleeve on the wall of steel
tube. There forms spiral structure with a certain
geometric parameter. Rotor iIs a crome-plated
screw rod.

Stator and rotor matches with each other, to
form spiral line and seal cavity through their
guide rail difference. With rotor running in the
stator, the seadl cavity is moving along its axidl
direction, continuously forms and disappears
to complete its energy conversion. This is the
basic principle of downhole motor.

Spiral seal line on rotor is divided info single end
and multi-end ( stator with one more end than
rotor). The less ends the motor has, the higher
speed and the lower torque is. The more ends
it has, the lower speed and the higher torque Is
(Fig.3) shows the sectional profile of several
typical motors.
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&2 (Fig.2)

=3 (Fig.3)
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5535 i) (Bypass-Valve)

x2-1 (Fig.2-1) R EEL (Cross-Over Sub)

it ®E (Anti-Drop-Device)

@f—? [Fig.?—ﬁ)

A guide rail forms a seal cavity in motor stator.
This is called one stage. When the rated
working pressure of each stage lows down to
0.8 Mpa, the maximum pressure loss will be 1.3
times of the rated pressure. For an example, for
4-stage motor, the rated pressure loss shall be
3.2 Mpa, maximum pressure loss shall be 4.2
Mpa. As the pressure loss is over such value,
motor may bring about leakage and speed will
quickly slow down. More seriously, it may cause
operation into complete stop, even cause the
motor to be damaged. This is the caution for
the customers.

In order to ensure rotor seal in good condition,
the maiching size between rotor and stator
relates closely to depth temperature.
Therefore, correct downhole temperature shall
be provided to the manufacturer for reliable
selection of appropriate motor. The actual
mud flow rate is required in the recommended
range. Ofherwise incorrect flow rate may
affect the motor efficiency, even cause
speeding up motor wear.
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Motor torgque is proportional to its pressure loss,
but its outlet speed is inversely proportional to
mud flow rate. With load increasing, screw drill
speed decreases. Thus, pressure shall be
conftrolled by the pressure gauge and flow rate
shall be controlled by the flow rate gauge on
the surface. This way may control both torque
and speed of downhole screw drill.
3.3.1 Hollow Rotor Motor
To increase hydraulic horsepower and upward
speed of mud stream, rotor is manufactured
into hollow rotor with nozzles. Thus, motor total
flow rate is equal to the sum of the flow rate
through seal cavity and rotor. Each type of
motor has its own recommended maximum
and minimum flow rate value. If flow rate is foo
high, rotor may be running at an over speed,
earlier damage would occur onto stator and
rotor. If it is too low, motor will stop operating.
Therefore, the flow rate through seal cavity
shall be ensured or even higher than the
recommended maintenance value, while
selecting nozzle size. Only in this way, can
motor be kept in normal operation.(see Fig 4)
3.3.2 Even wall power section(Stator)
Even wall power section invented by LILIN will
extend running life of downhole motor and
improve running efficiency of the motor.The
characteristics are:
® Good cooling speciality
running life of the stator.
® Working stability is risen by even swell of the
rubber.
® System efficiency is rised up by high pressure
bear on single stage.
@ Conglutinant size is increased by rising up
the contact between rubber and the
metal.(see Fig 4-1)

improves the

&4-1 (Fig.4-1)
FEEDIX (EF)
Even wall power section(Stator)
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When mud density, nozzle size and total flow
rate is a constant value, the flow rate through
nozzle and seal cavity always changes with the
load. When bit leaving hole bottom, the load is
approximately zero. Whereas, the flow rate
becomes the minimum through nozzle on the
rotor, but the flow rate becomes maximum
through the seal cavity. While the bit dropping
down, motor pressure loss will continuously
Increase, and the flow rate through rotor nozzle
will become higher, but the flow rate through
the seal cavity will become lower.

Flow rate through seal cavity is Q@m, Flow rate
through nozzle is Qz.

Then, total flow rate Q = Qm + Qz
Suppose motor speed n, calculate Qm
ng

QM= L/s
nv x 60 -2

Volumetric efficiency nv is 0.90
SoQz=Q-Qm (L/s)
Nozzle diameter

d=.| 898pQ3
AP

(mm]

Qm—Flow rate of motor seal cavity (L/s)
Qz—Flow rate of rotor nozzle(L/s)

Q—Total flow rate of motor with hollow rotor
(L/s)

nv—Volumetric efficiency

Motor pressure loss AP = Pst + Pop

A Pst—Motor start pressure loss (Mpa)
APop—Motor operating pressure loss (Mpa)

p -Mud density (kg/L)

In the equation, g is flow rate of hollow rotor
motor (L/r)

For the parameters, (see table-1)
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Based on the above recommended equation,
the customers can timely change different
diameter nozzles according to the actual
demand, so as to reach ideal effect.

=1 bR FOAEEHEGLEHE:
(Table.1) Equation of Flow Rate of Hollow Rotor
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S5L7244X7.0L g=20.3
SLZ216 X7.0L ag=17.1
S5LZ 197 X7.0L SLZ197 X 140L g=14.0
SLZ172X7.0L g=10.2
S5LZ 165X 7.0L S5LZ 165X 140L q=28.5
SLZ 120X 7.0L SLZ 120X 140 L g=35.0
SLZ95X7.0L q=2.6
PLZYS5X7.0L q=3.3
SLZB8? X7.0L q=2.4
S5LZ73X7.0L g=1.3
ALV O i AE M. BER2 #*=2 (Table.2)
Allowed Maximal Clearance of Axial Bearing. ¢k B RS )
Size Clearance
®43mm 2mm
d 54mm 3mm
® 60mm 3mm
®73mm 3mm
®/79mm 3mm
d89mm 4mm
d95mm 4mm
® 105mm 4mm
® 120mm 5mm
® 140mm Smm
d159mm émm
dT165mm émm
d172mm émm
d197mm 7mm
d203mm /mm
d216mm /mm
P 228mm /mm
B8]fE=A-B d244mm 8mm
Clearance=A-B ®286mm 10mm
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3.4 Universal Shaft Assembly

The function of cardan shaft is to convert
planetary motion into fixed constant rotation of
drive shaft, to transmit torque and speed from
motor to the drive shaft, and to the bit. Cardan
shaft mostly use flat shaft, but some are flexible
shafts. Our flat type shaft used on our
downhole motor is made by linear cutting
technology. So the cut has high parallelism,lts
roughness can reach ¢ and it doesn't
damage metal chemical composition. Thus, it
has longer running life and less mechanical loss
(Fig.5).

Downhole motor shall be disassemblied as
guickly as possible after use to examine cardan
shaft. If it is found out that wear degree is over
maintenance standard, relevant consumable
components shall be changed promptly. If not,
downhole motor can not be running normally
due to over run time of cardan shaft.

&5 (Fig.5)
M (Flat Universal Shaft)

3.5 Drive Shaft Assembly

Drive shaft is used to transmit motor rotary
dynamic force to the bit, meanwhile to withstand
axial and radial load from drilling weight. We
have two types of drive shafts, as follows:

1) Bit nozzle pressure loss is 7.0 Mpa, using hard
alloy radial bearing and drive shaft assembly
with thrust bearings (Fig.6) :

2) Bit nozzle pressure loss is 14.0 Mpa, using hard
alloy radial bearing and PDC cutter flat thrust
bearing. It has longer lasting life and higher
bearing capacity.

jj ET‘-%-J_E P : - e ———“ = . ' — — = g
— — =q=]
%6 {Fig.é) : l = ) -- BT YTy -_ — | ]
Lower Thrust Upper Diverter
Radial Bearings Radial Cap
Bearings Bearings
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4. Model of Downhole Motor

IT Fi=
Lead distance

DARE ( BRR{EHFERT, 02345 )

Stages of power section ( 2,3,4,5 stage...... )

1 77
Symbol of LILIN company

D-FTTHET AR,
D-bend angle types
D-%F (ETRMANTREL) .
D-single bend | single bend housing or bend sub )
P-Rim#eEE @NE ( Tk + £TRE ) .
P-large offset distance double bend housing in same
direction ( bendsub+single bend housing )
-EENE .
T-double bend housing in same direction
S—FENE .
S-double bend housing in two directions opposite to
each other
T-HER.
Omitted-straight motor
K-T"AITFEREHBREEELD.
K-Adjustable bend housing
W-FRFREEs
W-Assembled with stabilizer
H-FRR oI ERFAE RS .
H-Assembled with changeable stabilizer
F-FonE T P=Eam ( EB-ETFEF=E) .
F-Hollowed rotor ( omitted: solid rofor )
G-FRABERMERFM (G-MIR150C ; E8B-®IR120°C) -
G-heat-resistant performance: ( G-150°C ; omitted-120°C )

sl ( SF-Wpns., - AEp )
Anti -drop types: (SF-double anti-drop Omitted-single anti-
drop)

F&&ﬁmﬁ{ |-.. "-.. "]'b.. IU-. Vu w'\ WI'-.. lq|l".|:l """ }
Design change times

&5 L8 AKEREPE ( 7.0 Mpa. 14.0 Mpa )
Max bit pressure loss ( 7.0 Mpa. 14.0 Mpa )

R RS ( M= mm )

Size of motor in milimeter { OD mm )

B E=R RS
Code of motor

ik ¥y (1:2,5:6,9:10- )
Lobe for power section ( 1:2,5:6,9:10:+ )

s (JJC-IIKEIXR,. C-KSEDE. D-85iA, K-2K8
KOk, Y-hERR., W-EIGRR., E-ERF A, SiR-Fi# )

Type of power section ( JC-extended power section . C-
long guide rail. D-short power section. K-air or foam
power section. Y-oil based mud. W-salty water based mud.

E-even wall power section. omitted-conventional )

8
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9. Application Notices

5.1 Site driling technical persons and drillers
shall know well downhole motor structure
principle and technical parameters, correctly
apply downhole motor in accordance with
requirements specified in this manual.

5.2 Driling engineer shall make operation
program upon the whole hole, and select the
model of downhole motor and bit o be used ,
determine nozzle size and downhole motor
combination according to formation edge
structure, hole size, depth and mechanical
speed. The determined drilling program shall
pe strictly carried out accordingly on the
location.

5.3 Drilling Fluid Reguirement: Downhole motor
motor shall be volumetric. The key factor to
downhole motor property is motor inlet flow
rate, and the pressure loss functioning onto
poth ends. not the kind of drilling fluid. Physical
and chemical property of drilling fluid, except
the individual damage fo downhole moftor
running life, normally does not affect its
property.

This shall be considered for the need of drilling
process. However, the content of hard grains
in mud stream must be limited since they can
speed up the wear of bearing and motor, may
cause shortening downhole motor running life.
It is suggested that solid sand content should
not be over 1%( actually when sand content is
5%, running life will be reduced by 50%). Also,
take care, not let driling fluid mixed with any
gas, because the fluid with gas may easily
cause "Gas Erosion”. It may speed up tfool
damage with change of pressure. In
particular, the rubber on stator is more easily
damaged by gas erosion. Enough attention
shall be paid to this problem.

9.4 Bit Selection: For bit selection, it is
important to combine and match downhole
motor to be used. It relates to success of
downhole motor application. It is advised site
operators shall take care of this matter.
Application factors to combine bit with
downhole motor are as follows:
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(1) Drilling Plan and Program;

(2) Formation Edge Structure;

(3) Structure of Mud Flowing Channels;

(4) Determined Mechanical Driling Speed:;

(5) Estimation of Bit and Downhole motor
Running Life;

(6) Design of Bit Nozzle Pressure Loss

Please refer relevant professional information
for details of bit selection on formation
structure. Hereby it briefly describes bit
selection for performance of driling operation
with downhole motor.

A: Except bit nozzle pressure loss, in order to
avoid producing higher pressure loss while
drilling fluid flowing through bit bottom,
attention shall be specially paid to this matter
when the nozzle pressure loss has reached the
specified loss value of this kind drilling tool. This
does not affect rock bit, but for the crown
passage design of PDC bit. The problem shall
be considered that passing fluid area may
cause much exira loss, meanwhile tfo ensure
prompt discharge of cuttings and bit cooling.
B: Rock Bit: When this kind of bit is used with
downhole motor, it is more appropriate to
snorter drilling period, such as directional
deflection and re-entry etc.

C: PDC Bit: It is not only used for directional
deflection, but also more appropriate to
longer drilling period, such as vertical well
drilling. During longer period of driling
operation, the more important factor is to
integrate bit and downhole motor. so as to
avoid unnecessary trip operation due to some
problem. It is known that PDC bit can last
longer time than rock bit, and its integvity in
structure, and more advantages.

D: It is also an important factor to prolong
running life of bit and tool. It is helpful to
extend screw life and to develop bit property
by improving stability of drive shaft, e.g.
stabilizer. And what shall be considered is the
close relationship between diamond geometric
dimension, allocation,drilling weight load and
the required high speed and lower drilling
weight of downhole tool. In generdl, it is hard
to obtain safisfactory effect without strictly
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matching bit and downhole motor, it can also
cause earlier damage to the tool.

9.9 Requirement for Hole Bottom Temperature:
It is unfavorable to the motor property, and it
may intensify all disadvantageous factors if
temperature goes too high. When using oill
based mud, the hole bottom temperature
shall be lower than 20°C, downhole motor shall
be working in optimum condition. When
temperature is over 150°C, stator life may be
greatly shortened, even by using optimum oil
pbased mud or using water based mud.

In order to keep downhole motor working
normally at high temperature of oil based
mud, the way shall be adapted to conduct
trip-in by sections and intermittent recycling ,
fo ensure the actual temperature of stator
below the ultimate value by using hollow rotor
with splitter hole fo speed up recycling or
improve heat radiation of the fluid and other
property.

Our company manufacture two kinds of
stators. One is conventional stator, with 95°C of
rated temperature and 120°C of maximum
temperature; another is hi-temperature stator,
with 105°C of rated temperature and 150°C of
maximum temperature.

5.6 Requirement for Flow Rate of Driling Fluid:
One of the downhole motor features is that
the output speed is proportional to the input
flow rate of drilling fluid. Each downhole motor
has a certain effective range of working flow
rate. It is advised to choose the range
according to the recommended parameters.
Otherwise, it may shorten the downhole
motor's working efficiency and running life.

5.7 Features of Drilling Fluid and Drilling Weight:
When downhole motor is in idle working
condifion, If keeping fluid flow rate
unchanged, the pressure loss caused by both
bit and downhole motor shall be a constant
value. This value changes with the difference
of drill model and specification. As downhole
motor is running, fluid recycling pressure will
gradudlly increase with gradual rise of drilling
weight. The Iincrement of pressure s
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proportional to the tforque increment needed
by drilling weight and stripping in. When it
reaches the maximum recommended value,
optimum torque shall be produced. If drilling
weight goes on rising, when the pressure loss of
recycling fluid at both ends of motor is over
maximum design value, leakage shall occur
from the downhole motor. In normal
operation, the gauge pressure rises with the
drilling weight up and down. If the gauge
shows sudden rise of temperature to several
Mpa, when the drlling weight goes on
increasing, pump pressure shall no longer
increases. This indicates there occurs some
leakage from downhole motor. The sedl
between stator and rotor may be changed,
and fluid may be flowing out from bit nozzle
while going through the damaged seal cavity.
When it is sticking due 1o this problem, fluid is
still recycling through downhole motor since
downhole motor's braking. Once downhole
motor brakes, it shall be quickly lifted away
from the hole bottom to reduce drilling weight,
since downhole motor may be seriously
damaged with fluid flowing through the idle
motor for longer time.

Additionally, the pressure loss at the bottom
ends of downhole motor shall be controlled
within the recommended range, to ensure
downhole motor Iin optimum working
efficiency and running life.

5.8 Early Hydraulic Calculation: In drilling
operation, the pumped mud flows
successively through riser, swivel, kelly into drill
pipe, collar, non-magnetic collar, motor ,bit
nozzle and annular space, and upwards fo the
surface. During recycling, the loss caused from
the friction of fluid its own and the friction of
fluid onto the pipe wall, hole wall and/or
partial flow will consumes a certain energy.
The energy loss will be shown from the pressure
loss. Total pressure loss can be calculated by
accumulating pressure loss in each portion.
After calculation of total pressure loss
according fo the determined drilling depth, It
can be a parameter to determine the pump
pressure. It is complicated to calculate large

12




FTEENRLINEDERE LRBED
MR{E

6. shEANERAZE
EEEERREASHTEN, NF
EFFHENITR, ZEAERBRFHRRNE,
kR MAE. MESMFKFTE
4T,
6.1 A T HINHERLE.
6. 1. 1tHEBRRAET S BERERES,
H A O R E BRI E o
6.1.2@HLkHEBLELE L, RITFA
HHEME R AL, MBE R
fries (A=, TR ), MBILERA
PR LA
6.1 3mEREAE T, EEHEMANERET,
EEERETHATZTURNMUE,
ARELESEERE, HERERAETY,
6.1 AREFER: AERIAKELD TFE
BB, MEHEBBERTHEK, It
NERENAR, KELHEE FEE, A
EMERE, BENEEERES N,
PRI E & FLBF i, BIEA
AERE
6.1 SEEFEAH T, EEZBRAT
HTAETURRAM S, Ao HERE,
BAESHEE EIEBREA, [RHER,
EXL R RS, HEERAT K"
L&,
ANEHHABASBILRL, €8
MENNEESLEERE, THEL
Ri<EfE], BIESREPNERIELSH
Ofies. HOELEMR, fHiE, ER

1 L

L
BHFsh BB

DOWNHOLE MOTOR MANUAL

amount of pressure loss. Therefore, the site
operator can adapt a simple method. Only by
liffing the bit a litftle bit from the bottom, the
reading on the pressure gauge of main pipe
shall be the mentioned total pressure loss at
the rated flow rate.

6. Application

When selecting the downhole motor and ifs
combination, you should work out drilling
program, fully consider hole size, hole trace, bit
type, specification, formation structure and
nydraulic calculation.

6.1 Surface Checking Before Tripping in

6.1.1 Except lifting the connections between
nipple and by-pass valve, other connections
on shell of downhole motor shall be coated
with locking agent.

6.1.2 Assembly bit on the handling device,
counter clockwise rotate the drive shaft ends
only with chain wrench to protect the inside
threads from loosening .

6.1.3 Hoist lifting sub and put downhole motor
intfo turntable and by-pass valve into the
center in easy watch position. And then clamp
tightly downhole motor with slips, and
disassembly liffing sub.

6.1.4 Check by-pass valve: Press downward
the valve stem with hammer handle or wood
stick. Fill water from the top into the valve,
there should no leakage from the valve and
no great drop of water level .And then loosen
the stick, the valve stem is springed up to its
original position. The filled water shall flow out
evenly from the side holes. This is normal .

6.1.5 Connect and low down the kelly. Put by-
pass valve under the kelly in easy watch
position. Start pump, and gradually increase
flow rate fill by-pass valve is closed. Liftf the
downhole motor to watch bit rotating. Now
by-pass valve is in "close" posifion.

There should be no fluid flowing out of by-pass
hole. To do this is only for checking bit rotation.
It should not last longer. In the operation, it
should prevent the bit from touching wellhead
blowout preventer and flow line. After pump
stops, check by-pass valve in open position or

13
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not. and fluid flowing out of by-pass valve or
not. Do not lift the valve over turntable until
pump completely stops as to protect the
platform from pollution

6.1.6 Disassembly kelly and combine the
downhole motor in accordance with the
program. Connect bent sub, non-magnetic
collar and stabilizer etc. separately . If you
make deflection with muleshoe, before
twisting bent sub into by-pass valve, you
should examine deflecting key tfo ensure
muleshoe sitting in normal working position,
and align the scale line of connector and bent
sub.

During the period of downhole motor
combination and drill pipe connection, pay
attention to avoiding thread gluing and
alternation.

In order to prevent thread from moving in the
operation, it is advised to keep in mind: Rotary
direction of bit sub opposite the shell is counter
clockwise. If you rotate turntable or clamp
motor with turntable in wrong direction, thread
loosening and thread off will occur on parts
Inside the downhole motor. This is the caution
for the customers.

6.2 Trip in the combined downhole motor into
borehole: Even though the ouftside of
downhole motor loocks simple and it has
enough rigidity, it sfill needs controlling trip-in
speed ,when drillers are stripping in downhole
motor. Otherwise, the downhole motor may
be damaged by san bridge, hole shoulder or
casing shoe in the hole. When this happens, it
is usually required to start pump, slowly to
extend the hole for its passing.

If it is a bent sub or bent shell, it is easy for bit
side to touch the hard rock status and casing
shoe etc on the bore wall. So periodicdlly
rotfate downhole mofor combination to
eliminate the influence of lateral drilling.

As to deep and hi-temperature well, it Is
advised periodically to conduct middle way
recycling while stripping in the downhole
motor. Thus, this can protect the bit from
plugging or protect stator from damaging due
to high temperature.
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In case the fluid can not rapidly flow through
the holes of by-pass valve in the borehole, the
strip-in speed should be slowed down or
suspended regularly for mud filling. Again in
stripping in, take care, there occurs no
percussion or direct strip-in.

6.3 Start Downhole motor : If downhole motor
is located at the hole bottom, you must lift it
for 0.3-0.6m. Then start the pump and record
the readings of riser pressure. As compared
with the calculated pressure value, it is also
normal if it is over the pressure of hydraulic
calculation. This is caused from lateral drilling.
Clear the hole bottom. In particular, for slant
hole, the hole boftom must be very "clean",
since the cuttings packed and deposited in
the bottom affect the torque or deflection. It is
pest fo clean it with normal recycling. While
cleaning, slowly furm the downhole motor or
turn it by times(turning 30° - 40° each time),
gradually to clean up the bottom. Then lift
downhole motor for 0.3-0.6m, calibrate and
record the pressure value,

Gradudlly enhance drilling weight when
fripping info the bottom again. Meanwhile,
motor torque increase, riser pressure on gauge
Increases, too. The pressure value should
conform with the motor pressure loss specified
for any ftype of downhole motor. The
Increased value on the gauge indicates motor
load is normal or not, and also shows the
added weight is appropriate or not. Therefore,
motor torque and drilling weight shall be kept
stable only by limiting the riser gauge reading
tfo the recommended range. This makes drillers
know downhole motor operation timely.

When the bit is not at the boftom , if recycling
pressure Is lower than the calculated value, it is
possible that by-pass valve locates in "open”
position, or it is caused by drill pipe damage or
well leakage etc.

If recycling pressure is higher than the
calculated value ,but still over the calculated
value, and the factor of pressure rise caused in
re-entry is eliminated, possibly the bit nozzle is
plugged or drive shaft is sfticked. Now
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recycling pressure is much higher than the
calculated value.

6.4 Trip Out: Downhole motor tripping out is
similar to the conventional trip-out. By-pass
valve is in open position in stripping out. The
fluid In string Is allowed to be drained into
annular space. But downhole motor can not
rapidly discharge the fluid by itself. Usuadlly a
section of heavy fluid Is added into the top of
string before stripping out, to press the fluid in
the pipe smoothly to drain.

6.4.1 After downhole motor stripped out to the
location of by-pass valve, disassembly the
parts on the top of valve holes. Firstly wash it
from the valve top with clean water, and then
press down the valve stem with hammer
handle or wood stick, loosen it for free
movement. As soon as cleaning Is completed,
twist lifting nipple and trip out the downhole
motor.

6.4.2 Install the bit assembly and disassembly
device to clamp the shell of downhole moftor.
Turn the bit in counter rotation to drain the
residual mud from by-pass valve, and then
disassembly bif.

6.4.3 Disassembly downhole motor. Wash it
from the holes of drive shaft, fo clean the cap
of drive shaft and bearing. Then handle the
downhole motor onto a flat place. It is stand-
by after repair and maintenance. It is advised
to inject small quantity of mineral oil ( not allow
adding diesel ) info downhole motor against
rusting, if it is not used temporally or if it is
stored for a longer time.

6.5 Troubleshooting

As mentioned above, the change of fluid
recycling pressure is indicated from the
pressure gauge of riser. This may help site
operators identify what is happening at the
bottom. In fact, correct identification can save
tripping time and cut down the cosfs.
Complex trouble shooting is shown in (Table-3)
for customers reference.
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R”3. HEANWESTER (Table.3): Troubleshooting
FeLE AIgEIR[E F i K AR 7T ik
Problems Possible Causes Troubleshooting
HEER EF0.3-0.6m, ZXNTERET, EFZIEE,
EHREZESHE, PER, THRIARKE,
iR KR Lift Downhole motor for 0.3-0.6m, examine
EhzkES | Motor speed loss recycling pressure, slowly enhance drilling
RARFE weight. If gauge pressure rises accordingly in
Gauge normal condition, the problem is speed loss.
pressure
lOss sudden Eﬁfﬁﬂl%"ﬁ%: %5 ﬁ%ﬁ%%%#@é, Ehﬁﬁﬁﬁﬁ%: Hﬁgﬁﬂflsﬁ
rise S K BB R 1E BT Emehk,
Motor drive shaft Lift bit away from the boftom. If gauge
sticked tightly and pressure is still foo high, only lift out the drill for
bit nozzle plugged checking or fo change the bit.
EhFEIEH A REHE, BREED, WREHDAST
e ( N¥ERE ERBBERER, dlRENEZEIREN L TED)
I REIZN AT, WESRATRHERE., Fi,
M-k EE 3 Lift bit away from the bottom, again examine
JEBE ) ﬁ*jﬁﬂmﬁ% the pressure. If the pressure is still over
Bit nozzle plugged . : ;
Gauge recycling pressure, try to improve recycling
pressure flow rate or to move the drill pipe up and
slowly down. If it is not solved, only lift out the drill for
Increasing repair or change.
solainenr ol IR SETHE, WUMR, WHEHR, RERHER,
i Go on operating for careful watch. If still no
ihe nomna S aargal footagerate, lift out the drill for change
pressure |loss ’ '
with the ek LR, uREHEREAEAHMER, WTT
increase of | #HE &L 20 =
drilling Formation change Lift the drill a little bit. If the pressure is same
depth) with recycling pressure, it may go on working.
BERENRKTA
Fluctuation of KESEHBRE,
EHEEH recycling pressure Examine fluid flow rate.
4218 P lss
Gauge RIRGER, ENREBDETFEIIRES, RHHE
pressure _ R
slowly drops AT R

Lift the drill a little bit. If the gauge pressure is
still lower than recycling pressure, lift it out for
examination.
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FRI% RIEE[R[E Fi] b B2 AL I8 77 ik
Problems Possible Causes Troubleshooting
& H A EFEARE (CTEURERITEERN ) o
Ho = 3L Appropriately change drilling weight and

recycling flow rate (Note: it must be within the
allowable range).

SIAKIR
Motor speed loss

EARENRS, B EEHE, REBEKREN,

MINEEEFF G, BFEREEE,

Gauge pressure increases, lift the drill away
from the bottom, examine recycling pressure,
to increase drilling weight gradually.

5 87i AN
No footage | BEHRAT “FHiL"
rate By-pass valve in

OPEN position

FEAZREHRIK, fHiReshE, EFEHFRERRRD
TR, NWHEEREHBERKEESER,

Gauge pressure is too low, lift the drill a bit
and start and stop the pump twice. If it is not
solved, lift it out to check or change by-pass
valve.

BHAEENES, MRENR, EIEESEE/NE,

PRCIE::Enb N HERSR, REER,

Cardan shaft Often with pressure fluctuation, lift the drill a
damaged bit, less fluctuation range. Only lift it out for
examining and changing.

B Sk BE R EHETE L,
Bit wear out Change new bit.

7. ERFEFHRAER

E [ EhFr LR 75 A LT B ER Fh 2
HE ENENEH FTE. BEXIHXTH
PRI R, EREHMERHEESH
FENRESL. TRk, W, THESE.
RESR. kU NERASLEETR
Mg WASAEFNBITHRANEST
RXIMTENERTRZ—,

7.1 RATEFNETFEERTLUBEE
B35 ST R,

7. Application of Steering Downhole Motor

Directional driling is a way to drill the target
along with the designed axial line. To do this,
except for applying downhole motor, it Is
required to use a complete system, combined
with float sub, bent sub, steel collar, non-
magnetic collar, stabilizer, bit as well as MWD
system. Qur downhole motor is one of the
drilling tools to perform this operation.

7.1 Our downhole motor meets the demands
of directional drilling.
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7.2 Bent sub is composed of bent nipples, with
its male thread onto the top of the drill. The top
of bent nipple is connected with collar. Thus,
there forms an angle between collar and the
drill. This angle plays a key role in determining
directional oblique angle. The angle degree of
bent sub ranges from 0° to 3° which is
decided by the customers. The factors of
change of hole size, hole deviation angle and
footage rate shall be considered in selection of
pent subs. The angle of bent sub may directly
affect the hole deviation angle and inclination
change ( See Table-4).

o= 457 3 120(43/4") 165(61/2") 197(73/4")

S AE

Bent Sub Downhole Motor Downhole Motor Downhole Motor
Angle HFRR~T | THE RR~T | THE | HERR~T | THEE

Hole Size | Change | Hole Size | Change | Hole Size | Change

10 152.4(6)" 3° 30" | 222.3(83/4)" | 2° 30" | 250.8(%7/8)" | 2° 30
T 3 4° 45 3% 30' O &Y
2P Hhe 30 4° 30 h° 00
1° 171.5(63/4)" | 3° 30' | 250.8(97/8)" | 1° 45' | 2692.9(105/8)"| 2° 00
1° 30 4° 00 3% 30 Z2r 36
20 5° 00 4° 45 4° 15
2° 30 5° 45 5° 00 5° 30
10
1™ 200(77/8)" 2° 30" |269.9(10sm.)" | 1% 18 311.2(121/4)" 1% 45
7 R (B ar ol 2° 00 20 3y
2° 4° 30 3° 00 3" ‘S0
2% 30 5° 30 4° 00 5% 00

MREELFNOETEERNE, N
SRE—TFTXMMENIESZL LA

%%, X PMRIERE 6] 771

EIBHBIIE R F Ko

NEIERE, FF

if the bent nipple has muleshoe key on it, you
should examine the alignment between the
key and bent sub, to ensure correct directional
azimuth. If using magnetic deflection, you
should examine the interaction between the
alignment line and polarity of the magnet
inserted in the collar, and record it before
operation.
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7.3 Influence of Opposite Torque to Directional

Drilling: The downhole motor combination wiill

be stripped in with the drill pipe Iinto the

scheduled depth of directional deflection,

deforming under the reaction of opposite

torque from the schedule depth to the

platform. When enhancing driling weight, the

drill may output a certain torque. Thus, the

opposite torque of same force and reverse

direction will react on the combination,

causing torsion deformation. This will, of course,

affect the directional azimuth.

During the period of directional drilling, the

opposite torque shall be considered to ensure

correct direction. The degree of opposite

torsion angle caused by the opposite torque

depends upon:

@ Drilling weight

® Type and length of drill pipe

® Size of deviation angle

® Type and length of collar and heavy drill
pipe

® The quantity and length of centralizer, when
completed with centralizer for the opposite
torsion angle of drill string, refer the data in
(Table-5).

(Table.5) Estimation of Opposite Torsion Angle on String

FaaERIRE (m) AERHR
Initial Deflection Depth (m) Estimated Opposite Torsion Angle
0-152 . Left Turn 20°  he20°
>152-305 . Left Turn 25° A #E25°
>305-475 | LeftTurn 35° Z#E35°
>475-1524 . Left Turn 50° A& #E50°

>1524-full well depth

>1524-2HF

Left Turn 10° /305m ZEE10° /305m
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If deviation of scheduled direction occurs,
during on-going deflection with the planed
deviation angle, it is advised to refer (Table-6)
to obtain effective azimuth change, which is
less affecting the deviation angle.

(Table.é) Estimation of Opposite Torsion Angle with Deviation

MHRKE A AEEE

= # 41 £ Adjust the Drill from Top of Hole

Well Depth | Hole Deviation Angle M aE 58
Left Correction Right Correction
2° —B° Left Turn 40° A& Right Turn 140° £
5° —10° Left Turn 40° A% Right Turn 135° &%
10° —15° Left Turn 40° Z£% Right Turn 130° &%
b E@-305 15° —20° Left Turn 40° A% Right Turn 125° A
Surface-305 20° =25° Left Turn 40° Z# Right Turn 120° &%
25° -30° Left Turn 40° A% Right Turn 115° &%
30° -35° Left Turn 40° £ Right Turn 110° H%
Over 35° Right Turn 40° &% Right Turn 105° &%
99 ..BP Left Turn 30° A% Right Turn 165° %
Be —10° Left Turn 20° A% Right Turn 140° £%
10° —16° Left Turn 10° A% Right Turn 135° &%
305-710 16° -20° Left Turn 16° k¥ Right Turn 130° &%
20° -25° Left Turn 0° Z 4% Right Turn 1256° H#
25° -30° Left Turn 5° Z %% Right Turn 120° &%
30° -35° Right Turn 5° &% Right Turn 1156° &%
Over 35° Right Turn 10° &% Right Turn 110° £%
2° -5° Left Turn 25° A% Right Turn 180° H#%
5° -10° Left Turn 15° E % Right Turn 170° &%
- 10° -15° Left Turn 5° Z %% Right Turn 165° &%
;;ijiﬁfpfh 16° =-20° Left Turn 0° E% Fijfght Turn 145° A%
20% —26° Right Turn 5° &% Right Turn 125° &%
25° =30° Right Turn 10° &% Left Turn 115° Z 4%
Over 35° 35° Pt Left Turn 10° Z 4% Left Turn 100° =%
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7.4 Cautions

® When adjusting the guide point of bent sub,
turntable shall be crientated in right rotation.
Then slowly trip in and out the drill string
(liffing for over 9m)to eliminate the pipe
stress in the hole, keeping it in free position.

@ The measured hole azimuth and deviation
angle is not the data of the bit location, but
it is on about 15m point above the bit
location. This is the distance between
measuring device and bit.

® When continuously deflecting, it is advised
to measure the data while stripping in a drill
pipe.The added drilling weight shall be kept
stable (not too heavy) to ensure correction
of deflection.

7.5 Steering Downhole Motor

@ Steering downhole motor is our newly
designed and manufactured downhole
dynamic tool. It is normally a kind of drilling
tool completed with bent shell and stabilizer.

@ Application
Completed with PDC bit and rock bit, it
composes various drill combination, being
used for steering drilling. It may perform
deflection without changing the
combination to realize drilling operation In
directional zone (with lower speed of
turntable) and horizontal zone .

@ The shell of drive shaft is completed with @
stabilizer of different diameter and shapes
(See Fig.6). The customers are required to
choose them according to the drilling
program.

e Bent cardan shaft shell
Bent cardan shaft shell is divided into single
and double. Various angle shall be provided
for your selection. For double bent shell, you
may choose both homo direction and
reverse direction .

(Table-7) shows bent angle and deflection
of our conventional downhole motor for
your reference.
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e In order to overcome difficulty in carmying
solid to flow upward in horizontal drilling, @
nozzle is designed at the inlet of center
splitter on motor rotor, and It may increase
the input flow rate and to perform hi-
pressure jet driling. When you need smaller
flow rate, you may plug the splitter hole.

We may manufacture various types of

Downhole motor with the ratio of numbers of

stator rotor ends: 1:2, 3:4, 67 and 9:10

according to the customer's demand, see

(Fig.7) and various stabilizer, see (Fig.8) and

provide the products of 14Mpa bit nozzle

pressure loss based on the customer's
application.

- () O

Eﬁﬂ#ﬁm% (=) ERT 3
Symmetrical stabilizer Raund stabilizer with
with straight blade Five (three) valves

f— T
= O T SR
) BEFRE S =B m ORESS
Splrcﬂ atubllszer with  Eccentrical stabilizer
five (three) valves with three valves
58 (Fig.8)

8. Purchase Guide

If you want to obtain good effectiveness by
using downhole motor, you should take
concern not only with its quality, technical
property, but also with the application
purpose, environmental conditions and ifs
combination as well. So it is very important to
make correct selection of the type and
composition when purchasing the equipment.
Please contact us if you have any questions for
selection.

Please fill in the form when you are planning o
order the equipment, to ensure correct and
rapid provision of our products. So we need to
confirm the following information:
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(1) BE BRI hLEHS . (1) Need providing Accessories:
o BAEY (HoO=HE) e Lifting nipple ( wellhead or with drilling)

: ® Directional collar
* Mk (2) If possible, please provide the following
(2) nRETEE, EEHBEMHMUTEE  information for feedback:
DB IREE RS . e Name of customers
o 4k EL{H Ay e Location, purpose and estimated Duration

® Well bore structure, section to use screw
o s R{FAHN, FHBNETITER drill and mud system.

(8]
o HEEM, ERHRAFR. BRFUHF

&7 BINRBITHRIENR
(Table.7) Deflection of Bent Shell

rfﬁ%rer #(H%FL‘}TJ' TH, Def EiEiE# & Angle K° 30m

HRES HﬂlenSize ——— , , , , , , ,
Model | 07| 457 | 1260 | 1715 | 1230 | 145" | 270 |(2*15 |2730
S5LZ73 x 7.0L 31/8 a2\ 18| 203 | 236 30 37.6 | 43.7 | 48.6 | 53.8
51789 x 7.0L 45/8 7.6111.5] 154 | 1920 | 23.0 | 26.7 | 30.5 | 344 | 38.2
51795 x 7.0L 45/8 73| 10| 134 | 163 | 200 | 23.7 | 27.4 | 30.0 | 34.8
SLI?5 x 7.0L 45/8 7.3/ 10| 134 | 163 | 200 | 23.7 | 27.4 | 30.0 | 34.8

S5LZ120 x 7.0L 6 65|(7.6| 11.3 | 143 | 17.2 | 20.7 24

L2165 x 7.0L 81/2 44|65 8.9 120 | 13.92 | 154 | 17.5

- SLZ172 x7.0L 81/2 4.0 6.02| 8.1 | 2.80 | 11.4 | 13.3 | 15.7

S5LZ197 x 7.0L 121/4 40 6.0 | 8.2 10.2. | 128 | 182 | 163

517244 x 7.0L 121/4 36154 7.3 2.1 10,92 | 12.7 | 14.5

| TEAERKBETRERLA: B9
(Fig.9) Operate Description of Adjustable Bend Housing

7 Tk
UPPER HOUSING BEND SUB S
Offset Housin Bend Sub JC
[ 9 eps ! | LOWER HOUSING
POS ITIVE SLEVE (Lock Housing)
(Adjusting Ring) |
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E10
(Fig.10)

The LILIN adjustable bend housing allows for
quick and easy bend angle adjustment from
PP =38 ,

Below is the procedure for setting the LILIN

adjustable bend housing:

Refer to the above (Fig.10) for step 1and 2:

1. Place the jaws of tongs in the tong areas
shown 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 two to
four complete turns In the clockwise
direction (unthread).

S0 (E11) RREEISNELS .

BT BNENEEFEZEAE

4. BTEEBRAEREE, MEEIEEERNE,
HIEFFBEARAEELRA LRI,

Woter Pod

11
(Fig.11)

This End Toward Bit Box

Refer to the above (Fig.11) for step 3 and 4:

3. Slide the adjusting ring down 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
unfil the desired bend-angle marking on the

offset housing.
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#*®8 R L FinBRuRFEHIE
(Table.8) Top and Bottom Thread Torque
AR L imagaL RN FEKNM T uRaELL RN EEKNM
Size Top Thread Twist Torque | Bottom Thread | Twist Torque
43 1 REG 1.6~1.9 IREG 1.6~1.9
54 11/2 REG 2.8~3.5 11/2 REG 2.8~3.5
60 11/2 REG 2.8~3.5 11/2 REG 2.8~3.5
73 23/8 REG 3.4~4.8 23/8 REG 4.8~6.3
79 23/8 REG 3.4~4.8 23/8 REG 4.8~6.3
89 23/8 REG 3.4~4.8 23/8 REG 4.8~6.3
95 27/8 REG 6.8~11.6 27/8 REG 6.8~11.6
120 31/2 REG 14.3~17.2 3172 REG 9.4~12.2
140 412 REG 27.9~31.6 41/2 REG 16.3~21.8
159 4172 REG 31.6~33.6 41/2 REG 16.3~21.8
165 4172 REG 32.4~35.6 4172 REG 16.3~21.8
172 4112 REG 32.4~35.6 4172 REG 16.3~21.8
197 5172 REG 54.4~68 65/8 REG 68.0~79.3
203 5172 REG 54.4~68 65/8 REG 68.0~79.3
216 65/8 REG 68~79.6 65/8 REG 38.1~43.5
244 65/8 REG 74,8~88.4 75/8 REG 46.2~54.4
286 65/8 REG 74.8~88.4 75/8 REG 46.2~54.4
E12
(Fig.12)

This End Toward Bit Box

Apply Thread Dope 1o This Face
befora Retorguing.

S0 (E12) KGBHESSFETE.

5. AR EHEARE, MsEEENE,
BEIFS AR,

6. NBLHBERARTRAENBAEZ (8]
BB o

7. —RIBPTFTRENENE, HBESHE
HiE{ER (Table 9) , LEH EFHE
INEROENE R REUE

Refer to the above (Fig.12 )for step 5 and 7:

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

6. Apply thread doping to the mated faces
between the lock housing and the adjusting
rng.

/.S5crew the lock housing and the adjusting
rnng 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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LOCK HOUSING MAKE-UP TORQUE

Motor Size English Metric
2-7/8 2,300 ft-lios 3.200 N-m
3-1/8 2,700 ft-lbs 3,600 N-m
3-1/2 3,800 ft-lbs 5,100 N-m
3-3/4 4,600 ft-lbs 6,300 N-m
4-1/8 7,000 ft-lbs 9,500 N-m
4-3/4 9,500 ft-lbs 12,700 N-m
5-1/2 16,000 ft-lbs 21,500 N-m
6-1/4 20,000 ft-lbs 26,700 N-m
6-1/2 23,000 ft-lbs 31,000 N-m
6-3/4 27,000 ft-lbs 37,000 N-m
/-3/4 292,000 ft-lbs 32,000 N-m

8 30,000 ft-lbs 40,300 N-m
8-1/2 38,000 ft-lbs 51,000 N-m
9 40,000 ft-lbs 53,700 N-m
9-5/8 61,000 fi-lbs 83,000 N-m
11-1/4 100,000 fi-los 136,000 N-m
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(Fig 15)Description of Angle of Bend Housing:

S—

S ERTRE

Location of Angle Groove

AERPAEAGRNESE T BREZ

HRTRAEAE, SHRTHENT:

1. AR, KRBT AE, 88—
THERTRI® , F—LERRIG,

2. B8, RENERR~T0A.

3. AL B EE A BRLA 5200 —- 2504 E

For user clearly know the angle of bend
housing when operate this downhole motor,
description as follows:

1.Angle meaned by annular groove,
acuminate groove, per empty annular
groove is 1° per acuminate grooveis 15;

2. Location and dimension of empty annular
groove, acuminate groove (see fig 10):

3.1t is propriety that Location of fluting near
internal edge of thread 200-250.

E16
(Fig 16)

0.5

10 10

10

Example Note: Above Angle is 2° 45
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V. SHRBEH RPN ERRE .
Corresponding Speed of Turmnplate When Dirilling Well:

#RPIST80rpm WEEFZIAREES| | Turnplate speed more than 80rpm lead to
B EFHESEER., SEEFEET destroy of stator rubber. Turnplate's high speed

N \ leads to centrifugal force increasing at rotor
e TR RAIA S R L IEX, and driving section, lead tfo abrasion

slEEF. FIHME. RO AFMAZE| |increasing at stator, driving section, radial
REWR 2y BRI 1 K bearing and internal thread.

V. BRRESTHTAENXRE: (IF&x10)
(Table.10) The Relation Between Speed of Turnplate and Bend Housing:

THERE (0°-3° ) HEEE (rpm)
Angle of Bend Housing Speed of Turnplate
0.00° 80
0.25" 70
0.50° /0
0. 75" 60
1.00° 50
1.287 40
1.50° 40
1 B" NR
2.00° NR
2.25° NR
2.50° NR
3.00° NR
NR: AFHTE.

NR: Means not recommended.

x. BINERERIN.50°, BIEAMERSFOEEH,

Note: If angle of bend housing exceed 1.50°, forbid turning
turntable to steering drilling.
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VI. BTSSR RS H AR T (WER11)
(Table.11) Allowable Max Pull Downhole Motor :
A fEREsL L ERE=RE L
size working on dirilling bit working on housing
KN LBS KN LBS

43 57 12800 145 32580
54 125 28090 230 51685
60 130 29200 285 64045
/3 290 65170 420 94380
79 290 65170 595 133700
89 295 66300 640 143820
95 380 84900 870 195505
120 520 116850 1150 258425
140 723 162480 1592 357770
159 1115 2503560 1865 419100
1635 1250 280200 1900 426965
172 1370 307860 1935 434830
197 1540 346070 2600 584270
203 1585 356180 3220 723595
216 2395 538200 3700 831460
228 2395 538200 4360 Q79775
244 2590 582020 4530 1017980
286 3565 801120 4930 1107865
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The Fishing Size Drawing of Lilin Small Size Downhole Motor The Fishing Size Table of Lilin Small Size Downhole Motor

B R i B
DOWNHOLE MOTOR MANUAL
SLRNRIA8 BATSE RITH RT3
R
e 7 [SU4BX35L (SLISAX 35 [SLZE0XTOL
RS
A | 43 | @54 | @6l
B NA | 100 | 110
C 64 | 210 | 230
D 153 | 212 | 260
E 340 | 855 | 990
G | 1205 | 165 | 130
H 270 | 970 | 950
| ®15 | @18 | ®20
x: RPRE\ARTESE, 0BE

RIERNE5 AR,

Above dimension is referenced, if
you need detail dimension, please
contact us.

=

SEMR NS AT EE R BIATTH RT &R

LiLin Small Size Motor Fishing Dimension of Power Section

R
R~ 55 151743.4190L [5L254-3-360L |ESLIS4-3-340L 5LZ60-3-390L
RS _
A D43 ® 54 D54 D61
F 1000 1385 1385 1400
J 870 1200 1200 1340
K $®23.5 | #31.3 | #31.3 | $33.1

X RPREARSTRESE, aFERERST
B aE KR

Above dimension is referenced, If you need
detail dimension, please contact us.
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SME MBS EITHE R TEMR ST &R
The Fishing Size Drawing and Diagram of Lilin Downhole Motor (stright or bend housing)
b
= o = I =T -] -=T -
moce '
. | ‘“?TJF I . i
E 1_;\.2*
F i I J K
L N " 0 P M* %
—_
- S e = =20 = L T 774
N/ I o
U
=

73 | OLL7S | OLL73 | SLI79 | SLZ79 | OLI8Y | SLI69 | SLIv9 | LIPS | SLI9S | SLZ102 | SLZIOS | L1120 | SLZIZT | SLZIZ7 | SLZT40 | 3LZ146 | SLZ1SY | SLZT6d | SLZT6S | SLZI/Z | OLZI7Z | SLIVZ2 | SL18S | SLI197 | SLI203 | SLI203 | SLI210 | SLi216 | SLIZ16 | SLIZ28 |oLi244 | SLI266
=AM {4 I I || B Vi KX M e K| X NIV X Ve e X

®73 | @73 | ®73 | @79 | @79 | ©89 | @89 | @96 | @96 | 96 | @102 | D105 | DI | ®I27 | @127 | D140 | BI46 | ®ISF | @165 | ®I6S | DIV2 wiyerrg @172 | @I85 | @197 | ©203 | @210 | 9210 | D216 | 216 | O226 (D445 | D286

G73 | ®73 | 973 | @79 | €79 | 87 | @89 | 9% | 0% | @ | D102 | D105 | B120 | @127 | 9127 | D140 | Dld6 | 1Y | B16S | dl6S | B172 [ NA | ®175 | BI85 | 9197 | @203 | 203 | $210 | 9216 | NA | ©228 | §245 | 9286

NA | NA [ NA | NA | NA | NA [ NA | NA | NA | &% | NA | @102 | NA | @122 Q116 | ©137 | ®143 | ®155 | @162 | @162 | @168 | NA | @168 | @182 | 194 | @194 | 200 | ©208 | ®214 | €212 | 6224 | 0238 | 260

G73 | ®73 | ®73 | @79 | €79 | 89 | @89 | 9% | O%6 | ®% | 102 | D105 | G120 | @127 | D120 | D140 | D146 | DI5F | B165 | D165 | B172 | NA | ®172 | 185 | €197 | &203 | &203 | 6210 | $216 | 216 | ©228 |244.5 | H286

120 | 125 [ 128 | 125 [ 125 | 160 | 160 | 175 | 140 | 185 | 160 | 160 | 180 | 180 [ 170 | 180 | 180 | 210 | 210 | 20 | 210 [ NA | 210 | 240 | 210 | 20 | 20 | 2§ | W | 2 | 2% | 24 | 20

49 | 419 [ 563 | 49 | 97 | M6 | 604 | 676 | 674 | 682 | 708 | 708 | 763 | 762 | 782 | 905 | 905 | 1108 | 1041 | 1039 | 1115 [ NA | 1102 | 1168 | 1202 | 1202 | 1222 | 1243 | 1243 | NA | 1243 | 130 | 1470

50 | 560 | NA | NA | 570 | 714 | 714 | NA | NA | 800 | 634 | 767 | 993 | 993 | 993 | 1160 | 1160 | 1440 | 1234 | NA | 1520 | 1520 | NA | 1490 | 1400 | 1400 | NA | 1394 | 1388 | NA | 1388 | 1855 | 1760

NA | NA | NA | 210 | 210 | 20 | 250 | NA | NA | 270 | 288 | 270 | 311 | 311 | NA | 330 | 330 | 390 | 400 | NA | 390 | 390 | 390 | 410 | 420 | 420 | NA | 404 | 3% [ NA | 378 | 464 | 510

190 [ 190 | NA | 190 | 190 | NA | 250 | NA | NA | 245 | 243 | 270 | 306 | 306 [ NA | 360 | 360 | 370 | 363 | NA | 30 | 370 | 370 | 370 | 410 | 410 | NA | 423 | £0 | NA | 423 | 464 | SN

74 | 33 | NA | NA | 537 | 430 | 547 | NA | NA | 515 | 500 | 580 | 880 | 880 | B8O | 680 | B0 | 934 | 733 [ NA | 1014 | 1014 | NA | 994 | 794 | 794 | NA | 794 | 794 | NA | 794 | 930 | 1006

G45 | ©45 [ NA | NA | ©30 | ®60 | @60 | NA | NA | @66 | ©72 | @72 | B82S | @825 [®B25 | @95 | @95 | ©108 | 108 | NA | @120 | ®125 | NA | 125 | 140 | @140 | NA | @150 | @150 | NA | @130 | @160 | @180

G4 | d45 | NA | NA | ©30 | @38 | @8 | NA | NA | @66 | ®/0 | &72 | 0825 | $825 | 9825 | ©95 | &95 | @108 | ®108 | NA | ®I16 | @116 | NA | ®T16 | ©140 | ©140 | NA | ©I0 | @150 | NA | ©130 | &1&0 | €180

G47 | 049 | NA | NA | ®52 | @68 | @62 | NA | NA | ®70 | @70 | ©76 | ©81 | ©8] | ®81 | ®100 | ®100 | ®112 | @114 | NA | ®120 | @120 | NA |@1275| @152 | 152 | NA | @156 | 160 | NA | @130 | @175 | ©200

ClH w0 R TmMmMmO0O

60 | 620 | NA | NA | 630 | 784 | 784 | NA | NA | 780 | 716 | 847 | 1082 | 1082 | 1082 | 1250 | 1250 | 1550 | 1336 | NA | 1630 | 1630 | NA | 1610 | 1520 | 1520 | NA [ 1520 | 1515 | NA | 1315 | 1691 | 1940

AN RPN STURAZE, IRERARTESQATEKR.
2.'B". "M* "G*"HMERSRIBR B RTE, RPAREEHE,
1.Above dimension is referenced, if you need detail dimension, please contact us.
2.0D dimension of 'B". "M*'. "G*"' of stabilizer determined by user, no data in above chart.
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The Fishing Size Drawing and Diagram of Lilin Downhole Motor With Adjustable Bend Housing (ABH)
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oLZ73 | SLZ79 | OLZ79 | OLIBY | SLI9S | 5LZ95 | SLZT0S | SLIT20| SLZ127 | SLZ140 | SLI159 | SL2165 | SLZ172 | SLITGT (512203 | SLIZ28 | SLI244 | SLI286
R T N RV I v v

G73 | @79 | ®79 | ©89 | @97 | @97 | D105 | @127 | @127 | ®140 | G159 | D167 | 172 | @197 | 923 | D228 | D245 | D286
O73 | 79 | @79 | ©89 | @96 | 096 | D105 | 120 | ®127 | ¢140 | B1S9 | D165 | @172 | @197 | 9203 | O228 | D25 | D286
200 | 00 304 | 420 | 360 | B0 | 0 | 40 | 40 | N0 | 830 | 830 | /52 | Y62 | 990 | 1000 | 100 | 1130
464 | 426 | 426 | 435 | 490 | 490 | 450 | 533 | 333 | JA0 | 610 | 618 | 466 | 715 | 716 | 833 | 884 | 900
38 | 30 |30 | 306 | 40 | 410 | 410 | 433 | 443 | 620 | 54 | 52 | b6 | 602 | 600 | 663 | 714 | JAO
538 | 697 | NA | 602 | 470 | 682 | 695 | 881 | NA | 680 | 934 | 934 | 997 | 102 | NA | 1245 | 1294 | 1318
20 | 401 | NA | 303 | 253 | 433 | 435 | 493 | NA | 392 | 610 | 610 | 683 | 736 | NA | 881 | 86 | M9
R O45 | B3 | NA | @62 | @67 | 047 | ©73 | ©B4 | NA | @95 | O110 | 112 [ 119 | ©140 | NA | D183 | 165 | ®1%0
S G21 | 024 | NA | ©30 | @32 | 032 | 937 | 044 | NA | ©48 | 062 | D62 | G66 | D/ | NA | 085 | 08 | 0%

FRPREAARTNESE, WRERARTESATEKR,.

Above dimension is referenced, if you need detail dimension, please contact us.
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BT R 5B

DOWNHOLE MOTOR MANUAL
A —= “ 4
MR R BIATTH RT3k
LiLin Motor Fishing Dimension of Power Section
gé 5273 | 573 | BSL73 | SLZ79 | SZ79 | SLZ9 | 79 | TIPS | SLIB9 | 7LI89 | ILI95 | ALZ95 | SLI9S | SLZ95 | SL9S | 9LI95 | ALZPS | SLI95 | 9LI95 | L1102 | SLZIOS | SLZI0S | 9LZIOS | GLZI0S | SLZI0S | ALZI20 | ALZI20 | L2120 | SLI120 | SLZIZO [ SLZI0 | L2120
RPS | 3600 | 4400 | 3400 | 3600 | 4400 | 4400 | 3400 | 4400 | -3600 | 4720 | ATI0 | 5600 | 3600 | 4400 | 5400 | 4400 | 5400 | 5600|4600 | 400 | 4600 1101522 4600 | 5400 | 4800 [-5725 | 4725 | 3540 | 3900 | 4900 | 5864 | 4864
(A%
A [ 073 [ 073 | 073 [ 079 | 079 | 079 | ®79 | ®79 | 89 | 89 | @9 | 0% | ®96 | ®9%6 | @96 | ®96 | @96 | ®96 | 96 | ®102 | 105 | ®105 | ®105 | @105 | @105 | &1 | 6120 | 4120 | &1 | @120 | ¢120 | G120
| | 2080 [ 2680 [2080 | 2080 | 2680 | 2680 | 1450 | 1850 | 2120 | 3100 | 3300 | 3300 | 2100 | 2700 | 3300 [ 2700 | 3300 | 3300 | 2700 | 2720 | 2720 | 5550 | 2720 | 3320 | 2720 | 3945 | 4670 | 1910 | 3020 | 3920 | 490 | 548
Q | 045 0406 | 040 | 045 [ 0418 | 045 | 0468 | 0468 | 0598 | ®54 | BI85 | B0 | 0628 | D624 | 0624|0657 | 0548 | 0556 | 9577 [ 0629 [ @675 | 625 [ 0715 | @715 | 625 | bess | Be8S | ®708 | 0708 | 9708 | 712 [ 6717
P | 2025 |25 | 2002 | 205 | 2625 | 2625 | 1395 | 1795 | 2040 | 3020 | 3280 | 3125 | 2015 | 2615 | 325 | 2615 | 3215 | 325 | 2615 [ 2570 | 2645 | 5475 | 2645 | 3245 | 2645 | 3700 | 4425 | 1830 | 2940 | 3840 | 4610 | 5404
%% 120 | 71120 | 120 | 71120 | 71120 [ 92120 | 912120 | 912120 | 9L2120 [C7L2120 KQILID| SLE27 | BLEIAO | 5L2140 | 7L2040 | 5L2146 | SLIVSY | 7L11S9 (702159 | 1L2165 | SLT15 | SLTNGS | 5L2165 | 5LI165 | 5L2165 | 702165 | 7L2065 | LII6S |9LTNGS | L2172 | 12172 | A1172
RPN |858%6| 3896 | 489 | 589 | 7424 |-22600 32-1600-34-1450) 4900 |-31200 | 1600 | 4900 | -3810 | -4810 | 5816 | 3756 | 5840 |31 |-5840 | 4840 | 35460 | 4BA) |-41050 | 5840 | 4840 381896 51008 |-31690 | 4840 |-3-1120 | 4840 | 8780
(%]
A {010 [ 0120 [@120 | 120 | 120 | 9120 | $120 | 3120 | ®120 | €120 | 9120 | @127 | @140 | G140 | D140 | 146 | BISD | D159 | @159 | B145 | D165 | BI65 | D165 | B165 | BI65 | D165 | B165 | G165 | BIE5 | @172 | @172 | BIT2
| [ 6130 [ 304 [3920 [ 4816 | 4670 | 5484 | 5484 | 5484 | 3920 | 3920 [ 3520 | 3920 | 290 | 3320 | 4410 | 2790 | 4640 | 3000 | 4640 [ 3865 | 3910 | 3865 | 4600 | 4600 | 5440 | 7560 | 5440 | 5440 | 3865 | 3790 | 3780 | 6660
Q | 0737 |#737 |9737 | @737 | 8737 | @752 | 9752 | 9752 | 6752 | &737 | ®737 | 9708 | G838 | G838 | ©843 | 0838 | 9945 | G971 | B971 | G0 |07 | 966 | B962 | B962 | 966 |®1013 | B1006|@1018|B1019| @99 | 99 | B1004
P [ 6050 [ 2944 [ 3840 | 4736 | 4590 | 5224 | 5404 | 5404 | 3840 | 3040 | 3440 | 3840 | 2740 | 3550 | 4360 | 2740 [ 4510 | 3670 | 4510 [ 3720 [ 2783 | 370 | 4460 | 4460 | 5300 | 7440 | 5300 | 5300 | 3720 | 3630 | 3630 | 6540
%% 31172 | 4172 | S72 | S | sz Sz | A2 | g2 | a2 |z | A2 |2 | g |2 | T2 | 92 | 92 | 972 |ESLT (BT 72 KQILTIT2 KQRLTITa) SLTI8S | SLII8S | 7LTI8S | 9LTIS | LIS | A9 | SLII97 | 5219 | 59T [ 7LT17
RapS | 480 | TTT0 | 4840 | 5840 | 6840 | 7840 | 4914 | 41128 | 55914 5T-1080 5914 | 6840 | 6914 | 2850 | 1690 [351420] 4850 | 5850 | 4840 | 4920 | 160 | 1490 | 41050 | 5840 | 5840 |-31490 | T840 | 4840 | 4840 | 5840 | 4840 | 4840
(A%-] (1)
A ®172 | ©172 | ®172 | 172 | ®172 | ®172 | ®172 | 172 | ©172 | ®172 | ®172 | ®172 | ®172 | ©172 | ®172 | 172 [ @172 | 172 | @172 | @172 | @172 | @172 | 185 | BI85 | BI85 | @185 | @197 | D197 | B197 | @197 | D197 | B1Y7
| | 550 [ 5600 [3780 | 4610 | 5350 | 6180 | 4025 | 4940 | 5400 | 6570 | 4940 | 530 | 5844 | 2290 | 5350 | 5350 | 3780 | 4610 | 3780 | 4025 | 3660 | 3780 | 4600 | 4240 | 4400 | 5440 | 6280 | 5440 | 3760 | 4600 | 5440 | 3760
Q  |01062 |®1046 [01062 |®1062 |91062 | ®1062 | ®1149 [®1149 | G1149| B1149| 01149 | 01149 | @1149 | ©1232| 1118 ®111.8|®1129 |®1129 | 91062 |0109.8 |®111.8 [®1118] @112 | ©112 | 91152 (01164 | €121 |©1217 | 01244| §1244| B1244| 9129,
P [ 5200 [ 5650 |3630 | 460 | 5200 | 6030 | 3875 | 4790 | 5250 | 6420 | 4790 | 5200 | 5694 | 2140 | 5200 | 5200 | 3630 | 4460 | 3630 [ 3875 | 3510 | 3630 | 4510 | 4510 | 4510 | 5350 | 6170 | 5330 | 3650 | 4490 | 5330 | 36%0
%—% JLT97 | 7L2197 | SLLI9T | L1197 |ESLZ197 | 5L7203 | 5L203 | 57203 | 7L7208 | 7LE203 | 9LI203 | 9LI203 | SLE210 |E7LI10| 5LI216 | SLE216 | 5LI216 | 5LI216 | 7L1216 | L1216 KQTLZ2I6KQILIIG| 5LI228 | 9LI228 | 3L244 | SLI0AK | SLI244 | SLIA4 | 5LI0AA | TLI244 | 7LIOAA | 311286
RPL | 5840 | 6840 | 4840 | 41030] 4840 | 4840 | 5840 | 4840 |-4-1056 | 5840 | -4840 | -1810 | 5840 421008 4840 | 41050 | -5:840 | 4840 | 5840 |-6-1008 | 21480 |-25-1260] 5840 |-3-1690 |-5-1028 | 41028 | 41008 41260 [-5-1008 | 41008 | 4-1264 | 41280
(%]
A [ 0197 [®197 [0197 | @197 | 0197 | ®203 | G203 | 203 | 6203 | ®203 | 6203 | G203 | ®210 | 6210 | B26 | D216 | D216 | B216 | 26 | B26 | D26 | 26 | 0B | 28 | D25 | D25 | B2A5 | BAUS | 025 | DU | 245 | B2
| | 4600 [ 5440 [3760 | 4600 | 3760 | 3760 | 4600 | 5440 | 4600 | 4600 | 3760 | 5440 | 4660 | 4660 | 1760 | 4600 | 4600 | 5440 | 4600 | 6450 | 3760 | 3760 | 4600 | 5440 | 5570 | 6688 | 4562 | 5570 | 5570 | 4562 | 5570 | 5770
Q  |@12.1 @129, |®131.1 [@131.1 [ 91251 | ©1244 | 01244 | 91244 0129.1| ©129.1 91311 | 91311 | ©1354 | B140.4| B137.5| 0135401354 | ©138.3 | §140.4 [0139.5 |8140.4 | B1448 | B137.5| 91448 | D148.4 91484 | 1523| D1523 | 81523 | B157.5| B157.5] D169.5
P [ 4490 [ 5330 [3650 | 4490 | 3650 | 3650 | 4490 | 53%0 | 490 | 4490 | 3650 | 5330 | 4550 | 4550 | 3640 | 4480 | 4480 | 5320 | 4480 | 6330 | 3640 | 3640 | 4480 | 5300 | 5420 | 653 | 4412 | 5420 | 540 | 4412 | 5420 | 5572

ERPEEARTNESE, WRERFERTESATEKR,

Above dimension is referenced, if you need detail dimension, please contact us.
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SARBEAT RS B TR R IE B3 3T H5 R~ 3R
LiLin Motor Fishing Dimension of Changeable Stabilizer
R 95V | 120:VII [ 120-VH{ 140 | 165V | 165-VIL | 172V | 172X | 197V 203V | 210 | 216Vill | 244 | 286
e ) | (K () | (i)
RE
A* | 0% | 010 | 10 [ o140 | o184 | @184 | o172 [ 0175 | @19 | 0,3 | 0200 | 0216 | o245 | 9286
N ol [ 1% | 013 | @16 [ NA | NA | @188 | 0193 | 0215 | 025 | o35 | 9250 | 0280 | 9335
G g [ [ [ e w6 [ 28| W | | w | m | W B | m
i 05w | M [ w0 [ s | 48 | a0 | 43 | s | s | s | s | s | e

AN RPEEARTNHESE, 0FTEEURRNESATEKR,

2B'. "M'#SMER 1R

BERPRAKMNE, RPTHER,

1.Above dimension is referenced, if you need detail dimension, please contact us.

2.0D dimension of "B". "M*', "G of stabilizer determined by user, no data in above chart.
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BT R+

DOWNHOLE MOTOR MANUAL

TN ES

Technology parameters

ok i

wAms Ry waRY | mmeses || es]  owe wx | oz | B | BN | B | 2| B | m
Model Tool OD Bit Size Connecting Thread | Lobe | Stage Flow Rate Rotory Working Output Max Max Working Max Output
| e T Speed |Pressure Loss Torque | Pressure Loss Torque | Pressure Pressure Power
mm in mm in up down Ipm gpm rpm Mpa psi N.m Ib-ft Mpa psi N.m [|b-ft KN Ib KN Ib KW hp
5L743x3.5 L-4-192 43 111716 | 48-76 17/8-3 TAMMT  1TAMMT 5:6 4 48-96 13-26 435-870 3.2 466 5é 42 4.52 AB5 79 58 3 &80 & 1320 65 ©
5L745x3.5 1-3-330 45 x4 | 4B-76 17/8-3 TAMMT  1TAMMT 5:6 3 57-170 15-45 228-680 2.4 350 85 52 3.39 495 125 20 a &40 & 1320 8 11
5L754x3.5 L-3-360 54 2ua |60-89 23/8-31/2 1REG 1REG 5:& a 106-240 28-64 082-638 2.4 350 130 96 3.39 495 182 135 4 880 8 1740 118
7LZ54x3.5 1-4-416 54 2ya |60-8B9 23/8-31/2 1REG 1REG 7:8 4 150-300 AD-79 292-585 3.2 466 235 173 452 655 332 245 4 B8O 8 1760 20 27
51260x3.5 |-3-600 &0 28 |79-111 31/8-43/8 1REG IREG 5:6 3 140-280 38-75 298-595 2.4 350 156 115 3.39 495 218 160 5 1100 10 2200 12 16
LZ73x7.0 L-7-400 73 21m  |95-121 Bara-A4am 238REG  23/8REG 1:2 7 102-205 27-55 400-810 56 817 204 151 7.91 1154 | 288 212 12 2640 25 5500 22 28
ALZ73x7.0 1-3-480 73 2mm |96-121 3ara-dasa 238REG  238REG 4:5 3 113-303 30-80 154-410 2.4 350 460 339 3.39 495 650 479 12 2640 25 5500 13 17
5LZ73x7.0 1-3-600 73 28 |95-121 3ara-Aas 236REG  23mREG 5:6 3 162-578 76-153 121-432 2.4 350 460 339 3.39 495 650 479 12 2640 25 5500 27 86
5LZ73x7.0 L-4-400 73 278 |95-121 3ai4-4ara 238REG 238REG 5:6 4 162-578 76-153 121-432 3.2 466 613 452 4.52 455 B&7 639 12 2640 25 5500 36 48
5L779x7.0 L-4-600 79  3m  |95-121 Aa/4-A314 238REG 238REG 5:6 4 162-578 76-153 121-432 3.2 466 613 452 4.52 455 B&T 639 12 2640 25 5500 346 48
7LZ79%7.0 L-4-400 79  3im  |95-121 3a/4-43/4 23/8REG  238REG 7:8 4 140-419 37-111 138-413 3.2 466 465 342 4.52 655 617 455 12 2640 25 5500 24 32
JC7LZ79%7.0 L-4-720 79  3m  |95-121 Baja-Aam 238REG  23mREG 7:8 4 252-755 66-200 138-413 3.2 466 745 548 4.52 655 1080 775 12 2640 25 5500 40 55
9LZ79%7.0 L-4-600 79 3m  |95-121 3a/a-43r4 238REG 238REG 2:10 4 162-578 76-153 97-347 3.2 466 676 490 452 655 954 703 12 2640 25 5500 37 49
QLZ79%7.0 L-5-600 79 318 |95-121 Ba/a-434 238REG 238REG 2:10 5 162-578 76-153 97-347 40 585 B45 408 565 824 1192 878 12 2640 25 5500 46 62
AL Z89%7.0 L-4-400 89 3yz [107-121  4dua-dys 238REG  238REG 4:5 4 265-570 70-150 180-390 3.2 Ab6b 634 467 4.682 655 895 660 22 4400 as 7700 34 45
ALZ89x7.0 L-5-560 89 3uyz |114-149 42578 238REG 238REG 4:5 5 190-570 50-150 140-420 4.0 585 726 535 565 824 1026 756 22 4400 as 7700 40 54
5LZ89x7.0 L-4-600 89 3yz |114-149  4v2-57s 238REG 23mREG 5:6 4 255-7664 67-202 108-325 3.2 466 1080 800 4.62 655 1526 1126 22 4400 as 7700 47 63
7.289x7.0 1-3.8-720 89 3dyz [107-121  4va-4dam 238REG  238REG 7:8 3.8 | 170-490 45-130 74-215 3.04 440 952 702 4.29 622 1342 990 22 4400 a5 7700 28 a7
1L795x7.0 L-4-770 95 3xa |118-149  4dse-578 27/8REG  27/8REG 1:2 a4 150-450 40-119 160-478 3.2 466 432 319 4.52 455 574 423 30 4400 55 12100 26 35
ALZ95x7.0 L-5-400 5 34 |118-149  4dsm-578 27/8REG  2#8REG 4:5 5 270-720 71-190 129-340 4 585 1190 880 5.65 B24 1680 1240 30 66400 55 12100 59 B0
5LZ95x7.0 1-3-600 95  3xs |118-149  4s58-578 27/8REG  27EREG 5:6 3 320-800 85-271 124-300 2.4 350 833 615 3.39 495 1177 868 30 6400 55 12100 3z 43
5L795x7.0 L-5-400 95 3aa |118-149  4sm-578 27/8REG 27mREG 5:6 5 320-800 85-211 124-300 4 585 1388 1025 565 824 1962 1447 30 4400 55 12100 53 72
7L295x7.0 1-3-600 95 334 |11B-149  4sm-578 27/BREG 278REG 7:8 a 3A89-778 102-205 167-335 2.4 350 710 525 3.39 495 1000 740 30 4400 55 12100 32 43
K7LZ95x%7.0 L-2-1440 95 3xa |118-149  4sm-578 27/8REG 27/8REG 7:8 2 480-960 127-254 87-174 1.6 232 1129 832 2.26 328 1595 1174 a0 6600 55 12100 24 32
7LZ95x7.0 L-10.1-520 95 3x4 |118-149  4sme-578 278REG 27mREG 7:8 10.1 | 300-680 BO-180 150-340 B.O08 1170 | 2212 1632 11.41 1655 | 3125 2305 30 6600 55 12100 100 135
7LZ95x7.0 L-6.7-616 95 3xs |118-149  4sm-57/8 27/8REG 27BREG 7:8 6.7 | 300-610 80-160 126-257 5.36 777 1738 1280 7.67 1098 | 2455 1810 30 6400 55 12100 &0 87
PLZOEX7.0 L-4-600 95 3ys |118-149  A4sm-578 27/8REG  27mBREG 2:10 4 460-928 120-245 139-280 3.2 466 1426 1052 4.52 655 1895 1320 30 6400 55 12100 48 &4
71.2102x7.0 L-4-600 102 4 121-162  daua-b 27/8REG  278REG 7:8 4 425-850 112-225 1 50-300 A2  A66 1133 835 4.52 455 1600 1180 30 6400 55 12100 45 40
5LZ105x7.0 L-4-600 106 Mdm [121-152 4d3a-b 278REG  27/BREG 5:6 4 450-900 120-240 144-292 3.2 466 1248 920 4.52 655 1666 1222 3as 7700 80 17400 46 &1
5LZ105x7.0 1-10.1-522 105 dis  [121-152  43a-6 27/8REG  27BREG 5:6 10.1 | 340-700 Q0 -185 160-310 8.08 1172 | 2310 1700 11.4 1652 3250 2400 35 7700 BO 17600 9?0 120
7121 05%7.0-6-694 106 dya [121-152  dam-6 278REG  27mBREG 7:8 & 420-780 111-206 123-228 4.8 700 2214 1662 678 988 3128 2348 a5 7700 BO 17400 &7 B9
OLZ105x7.0 L-4-600 106 diym  [121-152  dama-6 27/8REG  278REG 2:10 4 A9B-997 131-263 132-265 3.2 Ab6b 1630 1200 4.52 655 2165 1597 a5 7700 BO 17400 51 &8
QLZ106x7.0 L-5-600 108 4ya |[121-152 436 27/8REG  27/8REG 2:10 5 498-997 131-263 132-265 4 585 2037 1503 5.65 824 2706 1995 35 7700 BO 17400 63 BB
PLZT0S5x7.0 L-6-660 106 di/a |121-152  A3m4-6 27BREG  27/8REG 9:10 & 510-1020  135-270 140-280 4.8 4696 2215 1633 6.78 983 3127 2306 35 7700 80 17600 75 105
21L2120x7.0 L-4-900 120 4aa |149-200 S7e-T7s 312REG  312REG 2:3 4 454-909 120-240 180-360 3.2 466 1030 760 4,52 &55 1347 1008 49 10803 100 22000 46 &2
417120%7.0 L-6-725 120 434 | 149-200 S8-77/8 AEREG  312REG 4:5 & 495-990 131-262 1 50-300 4.8 700 2137 1576 6.78 988 3ng 2226 49 10803 |00 22000 81 108
ALZ120x7.0 1-5-725 120 43 | 149-200 Ss-77s 31/2REG  3112REG 4:5 5 495-990 131-262 150-300 4 585 1780 1313 5.656 824 25165 1855 49 10803 100 22000 71 95
5LZ120x7.0 L-3-900 120 434 [149-200 Ss-Tus 312REG  312REG 5:6 3 694-1388  184-367 140-278 2.4 350 1620 1195 3.39 495 2288 1688 49 10803 100 22000 57 76
5LZ120x7.0 1-4-900 120 43w |149-200 578-77/8 312REG  312REG 5:6 4 &694-1388  1B4-3467 140-278 3.2 466 2160 1593 452 655 2869 2116 49 10803 100 22000 71 95

37



ET i R H

DOWNHOLE MOTOR MANUAL

1

AR S ER

Technology parameters

shARS SMERT| SRS FASREREIREY | S | B Hes T3 2 %{% 5 ﬁi B %E Bk ggtu
Model Tool OD Bit Size Connecting Thread | Lobe |Stage Flow Rate Rotory Working Output Max Max Working Max Output
| Fuk 1 Speed |Pressure Loss Torque | Pressure Loss Torque Pressure Pressure ~ Power
mm in mm in up down Ipm gpm rpm Mpa psi N.m Ib-ft Mpa psi N.m Ib-ft KN Ib KN 1Ib KW hp
5L7120x7.0 L-3.3-660 120 4aa |149-200 5ye-7as | 312REG  31,2REG 5:4 3.3 | 380-1040 100-275 1056-295 2.64 380 1260 930 a.73 540 1670 1230 49 10803 100 22000 44 58
5LZ120%7.0 L-5-864 120 daxa | 149200 Sym-7aa 312REG  31/2REG 5:6 5 650-1300  171-342 140-280 4 586 2344 1730 5.656 824 332 2442 49 10803 100 22000 B7 117
5LZ120x7.0 L-6-720 120 434 (149200 Szs-7re | 212REG  31/2REG 5:6 & 540-1080  143-286 140-280 48 696 2344 1729 6.78 983 3312 2443 49 10803 100 22000 8BS 114
5L7120x7.0 L-6-864 120 43a | 149-200 578-7#8 | 312REG  312REG 5:6 & 650-1300  171-342 140-280 4.8 700 2831 2076 6,78 988 3974 2930 49 10803 100 22000 99 133
K7L2120x7.0 1-2-1600 120 4xa | 149-200 Sys-7we | 312REG  312REG 7:8 2 603-1206  159-318 60-120 1.6 232 2074 1530 2.26 328 2930 2161 49 10803 100 22000 33 45
C7LZ120%7.0 L-3-1200 120 43za | 149-200 Sy8-77m 31/2REG  312REG 7:8 3 745-1489  196-393 OB-196 2.4 350 2468 1819 3.39 495 327 2417 49 10803 100 22000 60 81
7L2120x7.0 |-4-894 120 4ma |149-200 578-77m8 312REG  31/2REG 7:8 4 745-1489  194-393 130-261 3.2 466 2468 1819 4.52 655 3277 2417 49 10803 100 22000 75 102
7LZ120x7.0 1-6.5-896 120 4aa | 149-200 Se-77m 312REG  31/2REG 7:8 6.5 | 745-14B9  196-393 130-261 52 757 4010 2956 7.35 1065 | 5325 3938 49 10803 100 22000 122 166
7L2120x7.0 1-7-624 120 4xa |149-200 Sywe-7we | 312REG  312REG 7:8 7 516-1030 130-273 128-2564 56 817 2829 2087 7.91 1154 | 3997 2848 49 10803 100 22000 85 114
PLZ120x7.0 L-3.6-1450 120 4z | 149-200 Szs-78 31/2REG 31/2REG 2:10 3.6 | 745-1489  196-393 72-143 2.88 421 3485 2717 4.1 590 65245 3868 49 10803 100 22000 71 95
9LZ120x7.0 L-4-900 120 43 [149-200 Swe-7w8 | 312REG  31/2REG 9:10 4 745-1489  196-393 115-230 3.2 466 2546 1873 4.52 655 3sBE 2646 49 10803 100 22000 77 104
9LZ120x7.0 1-6.5-900 120 43 | 149-200 578-77/8 312REG  312REG 2:10 6.5 | 745-1489  1946-393 116-230 52 757 4137 3043 7.35 1065 | 5830 4300 49 10803 100 22000 126 1469
9LZ120x7.0 L-2-2600 120 dams | 149-200 Sym-77m 312REG  312REG 9:10 2 745-148%9  194-393 A0-80 1.6 233 asas 2717 2.26 428 5245 3848 49 10803 100 22000 39 B3
2L2127x7.0 1-4-900 127 6 14%-200 Sre-7a 3172REG  31/2REG 2:3 4 454-909 120-240 180-360 3.2 4866 1030 760 4.52 655 1367 1008 49 10803 100 22000 46 &2
4LZ127x7.0 |-6-725 127 & 149-200 Swe-77s | 312REG  31/2REG 4:5 & 495-990 131-262 150-300 48 700 2137 1576 6.78 988 3019 2226 49 10803 100 22000 81 108
4LZ127x7.0 |-5-725 127 5 149-200 57e-77m 31/2REG  31/2REG 4:5 5 495-990 131-2462 150-300 4 585 1780 1313 5.65 824 2515 1855 49 10803 100 22000 71 95
5L2127x7.0 1-3-900 127 5 149-200  5s-7wm8 312REG  312REG 5:4 3 694-1388  184-367 140-278 2.4 350 1620 1195 3.39 495 D288 1688 49 10803 100 22000 57 76
5L2127x7.0 L-4-900 127 5 149-200  5wa-7ua B312REG  31/2REG 5:48 4 &694-1388  184-367 140-278 3.2 466 2160 1593 4.52 655 2869 2118 49 10803 100 22000 71 95
5LZ127x7.0 |-5-864 127 & 149200  Sze-7ra | 312REG  31/2REG 56 5 650-1300  171-342 140-280 a 585 2344 1730 5.65 824 3312 2442 49 10803 100 22000 87 117
5LZ127x7.0 1-6-720 127 5 149-200  &78-7wa | 312REG  31/2REG 5:6 & 540-1080  143-286 138-280 4.8 4696 2344 1729 6.78 983 3312 2443 49 10803 100 22000 BS 114
7LZ127x7.0 1-4-894 127 5 149-200  58-778 312REG  312REG 7:8 a 745-1489  194-393 130-261 3.2 466 2468 1819 4.52 455 ag77 2417 49 10803 100 22000 75 102
7LZ127x7.0 1-7-624 127 5 149-200  Sus-Ta 312REG  312REG 7:8 7 516-1030  130-273 128-256 56 817 2829 2087 7.91 1154 | 3997 2848 49 10803 100 22000 85 114
PLZ127x7.0 1-4-900 127 5 149-200  5ye-77/8 312REG  31/2REG 9:10 4 745-1489  196-393 116-230 3.2 466 2546 1873 4.52 655 3588 2646 49 10803 100 22000 77 104
5.Z140x7.0 -4-810 140 Syz [171-222  &34-Baa | 412REG  412REG 5:6 4 718-1436  190-379 101-202 3.2 466 2613 1927 4.52 455 3471 2560 49 10803 100 22000 73 98
7LZ140x7.0 -5-B10 140 Suz | 171-222  &34-Baa | 412REG  412REG 7:8 5 794-1587  210-419 95-190 4 585 3848 2838 5.65 824 5436  4D09 49 10803 100 22000 98 131
5LZ159x7.0 L-5-840 159 &ua | 171-222 bye-834 A12REG  41/2REG 56 5 B28-1656  219-438 88-177 4 586 4221 3113 5.65 824 5962 4397 80 17600 160 35200 111 148
7LZ159x7.0 1-3-1120 159 &wa |171-222  &3a-Bya | 412REG  41/2REG 7:8 3 B828-1656  219-438 &7-135 24 350 3775 2784 3.39 495 5332 3932 80 17600 160 35200 68 90
LZ165x7.0 L-4-840 165 62 |213-251  Baye-9ia | 412REG  41/2REG 1i2 4 450-899 119-237 163-325 3.2 466 1o18 751 4.52 655 1352 997 49 10803 100 22000 46 &2
5LZ165x7.0 L-3.5-660 165 612 |213-2561  Baw-9is | 412REG  412REG 5:4 3.5 | 686-1371 181-362 87-174 2.8 408 2555 1885 3.955 577 3609 2662 80 17600 160 35200 66 88
4LZ165x7.0 1-7-770 165 612 |213-251 Be-9ia | 412REG  41/2REG 4:5 7 730-1460  193-386 109217 56 815 4799 3539 791 1147 | 6778 4998 80 17600 1640 35200 139 184
5LZ165x7.0 |-4-840 165 62 |213-2561 83w-9m8 | 412REG  41/2REG 5:6 4 B&2-1724  228-456 87-174 3.2 466 3673 2709 452 455 4878 3597 B0 17600 160 35200 88 119
5LZ165x7.0 |-5-840 165 &2 |213-251 Bye-97s | 412REG  4112REG 5:6 5 B&2-1724  228-456 87-174 4 585 4590 33B& 5.65 824 6484 4783 80 17600 160 35200 100 135
5121465x7.0 L-6-840 165 &yz [213-251  Bas-9na | 412REG  412REG 5:4 & B42-1724  228-456 B7-174 48 700 5509 4063 6.78 988 7781 5739 B0 17600 160 35200 121 162
7LZ165x7.0 L-3.8-18%0 165 &uz | 213-25] Baa-98 A172REG  412REG 7.8 3.8 1200-2400 317-634 51-103 3.04 440 B975 6620 4.3 G624 12700 93466 BO 17600 16 35200 123 165
KPLZ145x7.0 L-2-1690 165 &z (213251  Bae9we | 412REG  41/2REG 9:10 2 1148-2296 303-606 55-110 1.6 232 4374 3226 2.26 328 4178 4556 80 17600 160 35200 64 86
JCOL2165x7.0 L-3-1690 1656 612 |213-251  B3s-97s | 41/2REG 412REG 9:10 3 1110-2220 293-586 51-103 2.4 350 6560 4838 3.39 495 9264  AB38 BO 17600 160 35200 90 120
JCOL2165x7.0 1-3.7-1370 165 62 |213-261  8aw-9us | 412REG 412REG 9:10 3.7 1110-2220 293-586 51-103 2.96 430 6550 4832 4.18 6410 9259  A832 80 17600 160 35200 20 120
9LZ165x%7.0 L-4-B4A0 165 &uy2 |213-251  Bys-9ya | 412REG  412REG 2:10 4 990-1979  262-523 93-187 3.2 466 4579 3377 4.52 455 &0B2 4485 BO 17600 160 35200 o8 132
LZ172x7.0 L-4-840 172 63 [213-251 B3we-9ms | 212REG  41/2REG 1:2 4 450-899 119-237 191-382 3.2 466 1018 751 4.62 655 1352 997 80 17600 160 35200 46 62
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Model Tool OD Bit Size Connecting Thread | Lobe | Stage Flow Rate Rotory Working Output Max Max Working Max Output

= T Speed |Pressure Loss Torgue Pressure Loss Torgque Pressure Pressure Power

mm in mm in up down Ipm gpm rpm Mpa psi N.m Ib-ft Mpa psi N.m Ib-ft KN Ib KN Ib KW hp

21Z172%7.0 L-8-780 172 &3 |213-251  83ys-97s | 412REG  41/2REG 2:3 8 590-1180  156-312 120-240 &4 933 4011 2958 904 1318 | 5566 4179 100 22000 170 37400 126 168
2L2172x7.0 L-7-780 172 6aa |213-251  Bam-978 | 412REG  41/2REG 2:3 7 590-1180 156-312 120-240 5.6 817 3510 2588 7.91 1154 | 4968 3656 100 22000 170 37400 110 147
3LZ172x7.0 L-6-840 172 634 |213-251  B838-9na | 412REG  412REG a4 & 770-1539  204-407 130-220 4.8 700 4660  ABSA 6,78 988 4580 4854 100 22000 170 37400 126 206
ALZ172x7.0 L-7-770 172 634 |213-261 Bye-9us 412REG  41/2REG 4:5 7 B33-1665  220-440 102-205 56 817 6158 4541 7.91 1164 | 8698 6415 100 22000 170 37400 164 206
5LZ172x7.0 1-4-840 172 oawa  |213-251  Baw-9ws | 412REG  41/2REG 5:4 4 947-1894  250-500 78-154 3.2 466 41460 3068 4.52 655 5525 4075 100 22000 170 37400 126 170
5L7172x7.0 L-5-840 172 634 |213-251 83m8-978 A2REG  A112REG 56 5 947-1894  250-500 78-154 4 585 5200 3835 5.65 824 7345 5417 |00 22000 170 37400 118 159
5LZ172%7.0 L-6-840 172 634 |213-251  Bas-9me | M2REG  4112REG 5:6 & 947-1894  250-500 78-154 4.8 700 6240 4600 6.78 988 8814 6500 100 22000 170 37400 142 190
5LZ172x%7.0 L-7-840 172 6aa  |213-251  Bayn-978 | 412REG  41/2REG 5:6 7 Q47-1894  250-500 78-154 56 812 7280 5367 7.91 1154 10283 7583 100 22000 170 37400 141 189
6LZ172x7.0 L-6.5-700 172 634 |213-251 Bye-978 | 412REG  41/2REG &7 6.5 | B2B-1655 218-437 92-184 52 760 6040 4460 7.345 1070 | 8530 6292 100 22000 170 37400 147 198
7LZ172%7.0 1-5-914 172 6aa  |213-251 Bas-97m A12REG  412REG 7:8 5 1183-2366 312-6256 84-168 4 585 7176 5293 5.66 824 10137 7476 100 22000 170 37400 150 200
7LZ172%7.0 1-5.5-914 172 634 |213-251 838-978 4112REG  41/2REG 7:8 5.5 1183-2366 312-625 84-168 4.4 640 7895 5823 6.22 902 11160 8230 100 22000 170 37400 176 236
7LZ172x7.0 L-6-914 172 6mxa |213-251 Bas-97e | 412REG  412REG 7:8 & 1183-2366 312-625 84-168 4.8 700 B&11 6352 6.78 988 12165 8971 100 22000 170 37400 180 240
7LZ172x7.0 1-5.7-1080 172 é3a  [213-251  Bae-97m | 412REG  412REG 7:8 5.7 1183-2366 312-425 76-152 4.56 660 9030 6660 6.44 934 12750 9400 100 22000 170 37400 170 230
7LZ172x7.0 L-7.5-840 172 éas [213-251 Bas9ws A12REG  41/2REG 7:8 7.5 1050-2100 277-554 90-179 60 870 8940 6610 8.46 1228 12634 9317 100 22000 170 37400 213 285
KPLZ172x7.0 L-2-1690 172 6aa |213-251  Bys-978 | 412REG  412REG 9:10 2 1110-2220 293-586 43-86 1.6 232 5284 3897 2.26 328 7464 5505 100 22000 170 37400 61 B2
JC9LZ172x7.0 L-3-1690 172 é&aa |213-251 B3s-9a 412REG  41/2REG 9:10 3 1110-2220 293-586 48-96 2.4 350 7926 5846 3.39 495 11196 8857 100 22000 170 37400 100 135
COLZ172%7.0 1-3.5-1426 172 63 |213-251 83Oy | 412REG  412REG 9:10 3.5 1110-2220 293-586 51-101 2.8 408 7808 5758 3.995 577 10978 B096 100 22000 170 37400 100 135
QLZ172x%7.0 L-2-850 172 634 |213-251 838-98 A41/2REG  41/2REG 2:10 2 1206-2411  319-637 78-156 1.6 233 3148 2320 2.26 330 4446 3279 100 22000 170 37400 61 82
QLZ172x7.0 L-4-850 172 634 |213-251  Baw-9we | 412REG  412REG 9:10 4 1110-2220 293-586 B84-169 3.2 466 5355 3949 4.52 655 7112 5245 100 22000 170 37400 78 105
L21 78x7.0 L-4-840 178 7 213-251  Bamw-97m 41/2REG  4112REG 1:2 4 450-899 119-237 191-382 3.2 466 1018 751 4.52 655 1362 997 80 17600 160 35200 46 62
21L7178x7.0 L-8-780 178 7 213-261  Bys-9us | A12REG  412REG 2:3 8 590-1180 156-312 120-240 6.4 933 4011 2958 9.04 1318 | 5566 4179 100 22000 170 37400 126 168
21Z178x7.0 L-7-780 178 7 213-251  Bys-978 | 412REG  412REG 2:3 7 590-1180 156-312 120-240 56 817 3510 2588 7.91 1154 | 4958 3656 100 22000 170 37400 110 147
3LZ178x7.0 L-6-840 178 7 213-251 Baa9wa | 412REG  412REG 3:4 & 770-1539  204-407 130-220 4.8 700 4660 4854 6,78 988 6580 4854 100 22000 170 37400 126 206
ALZ1 78x%7.0 L-7-770 178 7 213-251  Bams-9um M2REG  d12REG 4:5 7 833-1665  220-440 102-205 56 B17 6158 4541 7.91 1154 | 8698 4415 100 22000 170 37400 154 206
5L7178x7.0 L-4-840 1786 7 213-251  Bye-978 | 412REG  412REG 56 4 947-1894  250-500 78-154 3.2 466 4160 3068 4.52 655 5626 4075 100 22000 170 37400 126 170
5LZ178x7.0 L-5-840 178 7 213-251 Bays-978 | 412REG 412REG 5:6 5 947-1894  250-500 78-154 4 585 5200 3835 5.65 824 7345 5417 100 22000 170 37400 118 159
5L2178x7.0 L-7-840 178 7 213-251 Bam-9vwa | 412REG 412REG 56 7 947-1894  250-500 78-154 54 B12 7280 5347 7.91 1154 10283 7583 100 22000 170 37400 141 189
5LZ178x7.0 L-6-840 178 7 213-251  Bys-97s A1/2REG  A1/2REG 56 & 947-1894  250-500 78-154 4.8 700 4240 4600 4678 988 8814 4500 100 22000 170 37400 142 190
7LZ178x7.0 1-5-914 178 7 213-251  Bas-9e 412REG  412REG 7:8 5 1183-2366 312-625 84-168 4 585 7176 5293 5.65 B24 10137 7476 100 22000 170 37400 150 200
7L2172%7.0 L-7,5-840 178 7 213-251  Bym-978 | 412REG  412REG 7:8 7.5 1050-2100 277-554 90-179 &0 870 B960 6610 B.46 1228 12634 9317 100 22000 170 37400 213 285
JC9LZ1 78x7.0 L-3-1690 178 7 213-251  Bame-9a A112REG  4112REG 2:10 3 1110-2220 293-584 48-96 2.4 350 7924 5844 3.39 495 11194 8857 100 22000 170 37400 100 135
C9LZ178x7.0 1-3.5-1426 178 7 213-251  Bya-97a | 412REG  412REG 9:10 3.5 1110-2220 293-586 51-101 2.8 408 7808 5758 3.995 577 10978 8096 100 22000 170 37400 100 135
QLZ178x7.0 L-2-850 178 7 213-251 Bae-97m | 41/2REG 41/2REG 9:10 2 1206-2411 319-637 78-156 1.6 233 3148 2320 2.26 330 4446 3279 100 22000 170 37400 61 82
9LZ178x7.0 L-4-850 178 7 213-251  Bam-9s A1/2REG  41/2REG 9:10 4 1110-2220 293-586 84-169 3.2 466 5355 3949 4.52 655 7112 5245 100 22000 170 37400 78 105
5L7185x7.0 L-5-850 185 714 |222-251 B34-978 | 412REG  658REG 5.6 5 985-1970  260-520 91-182 4 585 5548 4090 5.65 824 7836 5779 100 22000 170 37400 134 180
&LZ185x7.0 L-7-840 185 7wa |222-251 Bya-9we | 412REG  65EREG &7 7 1032-2065 273-546 87-174 56 B19 B85 6626 7.7 1128 12355 9117 100 22000 170 37400 202 272
7.2185x7.0 L-7-840 185 714 |222-251 B3a-978 | 412REG 458REG 7:8 7 1164-2328 308-615 78-156 56 BI19 11258 8303 7.7 1126 165479 11416 100 22000 170 37400 262 339
9LZ185x7.0 L-3-1690 185 7wa |222-251  B8aa9wus A412REG  &5/8REG 2:10 a 1080-2700 285-713 38-96 2.4 350 8589 6335 3.39 495 12132 8948 100 22000 170 37400 109 147
LZ197x7.0 L-4-840 197 7aa |251-311 978-121/4 | 512REG  68/8REG 1:2 4 465-930 123-246 139-277 3.2 466 1366 1007 4.62 656 1814 1338 100 22000 170 37400 47 62
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Model Tool OD Bit Size Connecting Thread | Lobe |Stage Flow Rate Rotory Working Output Max Max Working Max Output
= T Speed |PressureLoss|  Torque Pressure Loss Torque Pressure Pressure Power

mm in mm in up down Ipm gpm rpm Mpa psi N.m lb-ft Mpa psi N.m Ib-ft KN Ib KN Ib KW hp

4LZ197x7.0 L-6-840 197 7a4  [261-317 971214 | 512REG  658REG 4:5 & 1020-2040 2469-538 85-170 4.8 700 7340 5415 6,78 988 10367 7646 150 33000 200 44000 1646 222
AlZ197%7.0 1-7-720 197 Fxa  |261-311 978-1214 | 658REG  65BREG 4:5 7 1020-2040 230-46] 86-172 56 B12 7800 5752 7.91 1147 | 11020 8125 150 33000 | 200 44000 178 240
5LZ197x7.0 L-4-840 197 7xa  |251-311 9Qwe-1214 | 512REG  658REG 5:6 4 1113-2225 295-588 79-158 3.2 466 5022 3704 4.52 655 6700 4920 150 338000 | 200 44000 99 133
5L2197x7.0 L-5-840 197 7ama [251-311  97m-121/4 | 512REG  65BREG 5:6 5 1113-2225 295-588 79-158 4  5B5 6277 4629 565 824 8866 6540 |50 33000 | 200 44000 130 176
5L2197x7.0 L-6-840 197 7aa  |251-311 9ne-12y4 | 512REG  65m8REG 5:6 & 1113-2225 295-568 79-158 4.8 700 7533 5555 6.78 988 10640 7847 150 33000 | 200 44000 167 210
9LZ197x7.0 L-4-840 197 7ama  |251-311  9n8-1214 | 512REG  68/8REG 2:10 4 1267-2534 335-670 72-145 3.2  ase 6260 4617 452 665 8315 6132 1560 33000 | 200 44000 113 152
712197x7.0 L-5-840 197 Fxa  |251-311  97e-12us | B12REG  6&8REG 7:8 5 1230-2460 322-645 75-150 4 585 7220 5324 565 B24 10197 7520 156 34100 | 200 44000 130 176
CQLZ197x7.0 L-4-1050 197 7aa4 |261-311  97s-1214 | 51/2REG  65BREG 9:10 4 1510-3028  400-800 67-135 3.2 466 9022 6655 452 655 12743 9398 150 33000 | 200 44000 162 217
CoLZ197x7.0 1-2-2100 197 T7am |251-311  9me-1214 | 512REG  658REG 9:10 2 1510-3028 400-800 34-67 1.6 233 9022 6655 2.26 328 12743 9398 150 33000 | 200 44000 | 81 109
LZ203x7.0 L-4-840 203 8 251-311  97e-1214 | 512REG  658REG 152 4 465-930 123-246 139-277 | 3.2 466 1366 1007 4.52 655 1814 1338 100 22000 | 170 37400 47 62
C4Lz203x7.0 L-5-1015 203 8 251-311  978-121/4 | 658REG  68/8REG 4:5 5 1320-3410 350-900 90-235 4 585 7850 5790 565 824 11090 8180 1556 34100 | 250 55000 218 292
417203x7.0 L-6-840 203 8 251-311  978-121a | 512REG  658REG 4:5 é 1020-2040 269-538 85-170 4.8 700 7340 5415 678 988 10367 7648 160 33000 | 200 44000 166 222
5LZ203x7.0 |-4-840 203 8 251-311  978-121/4 | 512REG  66BREG 5:6 4 1113-2225 295-588 79-158 3.2 466 5022 3704 452 655 6700 4920 166 34100 | 250 55000 99 133
5L7203x7.0 |-5-840 203 8 251-311 9781214 | 512REG  658REG 5:6 5 1113-2225 295-588 79-158 4 585 6277 4629 545 824 BB&6 6540 155 34100 | 250 55000 130 176
712203x7.0 L-5-840 203 8 251-311  97e-121/4 | 512REG  658REG 7:8 5 1230-2460 295-650 75-150 4 585 7220 5324 566 B24 10197 7520 156 34100 | 250 55000 143 194
9LZ2203x7.0 L-4-840 203 8 251-311  9me-12v4 | 512REG  658REG 2:10 4 1267-2534 335-670 72-145 3.2  a6s 6260 4617 4.52 655 8315 6132 150 33000 | 200 44000 113 152
CPLZ203x7.0 1-4-1080 203 8 251-311  978-12a | 512REG  65BREG 2:10 4 1510-3028  400-800 67-135 3.2 486 9022 6455 452 655 12743 9398 160 33000 | 200 44000 162 217
5LZ210x7.0 L-5-840 210 B4 |251-375  9wa-1434 | 65mREG  &656REG 5:6 5 1228-2455 325-650 75-150 4 585 7481 5517 565 824 10567 7793 180 39600 | 300 66000 149 200
71Z210x7.0 L-5-840 210 814 |251-311  97e-1214 | 658REG  658REG 7:8 5 1345-2650 350-700 69-138 4 585 9795 7222 565 824 13832 10200 | 220 48400 | 330 79200 179 240
712210x7.0 1-5-1008 210 8w |251-375 9ne-1434 | 668REG 658REG 7:8 5 1680-3160 418-835 121-142 4 585 | 11459 8450 5.66 824 16186 11937 180 39600 | 300 66000 | 216 290
5L2216x7.0 1-4-840 216 812 |251-375  978-1434 | 65BREG &5BREG 5:6 4 1228-2455 325-650 72-145 3.2 466 6105 4502 4.52 655 8108 5980 180 39600 | 300 66000 112 150
5L7216x7.0 L-5-840 216 82 |251-311  978-121s | 658REGC  658REG 56 5 1228-2455 325-650 72-145 4 585 7631 5628 565 824 10607 7823 180 39600 | 300 66000 147 197
5L7216x7.0 L-6-B40 216 B2 (251-311 9n8-1214 | 6568REG  658REG 5:6 & 1228-2455 325-650 72-145 4.8 700 10267 7572 6.78 988 14502 10695 | 220 48400 | 330 79200 198 265
7LZ216x7.0 1-5-840 216 81z |251-311  9we-1214 | 658REG  658REG 7:8 5 1325-2650 350-700 69-138 4 585 9795 7222 5.65 824 13832 10200 | 220 48400 | 330 79200 179 240
K9LZ216x7.0 1-1260 216 Buz |251-311 97e-1214 | 6658REG 668REG 9:10 | 2.5 | 1440-2880 380-760 45-90 2 290 7230 5333 2.83 410 10230 7545 180 39600 | 300 66000 77 103
5L2228x7.0 |-5-840 228 9 251-311  97@-121/4 | 65/8REG 658REG 5:6 5 1228-2455 325-650 72-145 4 585 7631 5628 565 824 10607 7823 180 39600 | 2300 66000 147 197
5L7228x7.0 L-6-840 228 9 251-311  9me-1212 | 658REG  658REG 5:6 é 1228.2455 325-650 72-145 4.8 700 10267 7572 6.78 988 14502 10695 | 220 48400 | 330 79200 198 265
QL2228x7.0 L-3-16%0 228 9 251-311 9781214 | 688REG  6&BREG @10 3 1440-3600 380-950 33-83 2.4 350 13295 9805 3.39 495 18779 13850 | 180 39600 | 300 66000 147 197
LZ244x7.0 L-6-1026 244 95 |311-445  1214-1712 | 658REG  656REG([75@REG)|  1:2 6 1345-2690 399-797 100-200 | 4.8 700 8983 6625 678 988 12690 9358 220 48400 | 330 79200 240 320
3LZ244x7.0 1-6-1026 244 958 |311-445  121/4-1712 | 65BREG  65/REG(756REG)|  3:4 & 1345-2690 355-710 75-150 48 700 10465 7718 6.78 988 14782 10902 | 220 48400 | 330 79200 179 240
5L2244x7.0 1-4-1008 244 9sm |311-445 1241712 | 658REG  &6BREG(7sEREG)| 5:6 4 1650-3300 450-880 64-129 3.2 486 9114 6722 4.52 655 12105 8927 220 48400 | 330 79200 147 197
5L7244x7.0 L-5-1008 244 9sm  [311-445  1214-171/2 | 658REG  65EREG(7sEREG)| 5:6 5 1650-3300 450-880 64-129 4 585 11393 8402 5656 824 16092 11868 | 220 48400 | 330 79200 195 262
5L7244x7.0 |-6-1008 244 988 |311-445 1214-1712 | 658REG  G8EREG(78EREG)| 5:6 6 1650-3300 450-880 64-129 4.8 700 13670 10082 6.78 988 19310 14240 | 220 48400 | 330 79200 | 234 315
C5H5LZ244x7.0 1-4-1260 244 958 |311-445  121a-1712 | 656REG  688REG(76@REG)| 56 4 2100-4200 600-1110 65-131 3.2 466 13020 9602 452 665 17290 12753 | 220 48400 | 330 79200 | 215 288
712244x7.0 1-4-1008 244 95 311-445  1214-171/2| 656REG  658REG(7&8REG)| 7:8 4 1775-3650 469-938 61-122 3.2 486 10300 7598 452 655 145560 10733 | 220 48400 | 330 79200 167 224
C7LZ244x7.0 1-4-1264 244 951 (311-445  121a-171/2 | 665/BREG  658REG(75EREG)| 7:8 4 2225-4450 588-1176 61-122 3.2 466 14765 10890 | 4.52 655 20856 15381 220 48400 | 330 79200 240 321
712244x7.0 1-5-1096 244 9sp |311-445  1214-177/2| 65BREG  658REG(7sEREG)| 7:8 5 2270-4540 600-1200 68-135 4.0 585 15950 11760 | 5.65 824 24030 17720 | 220 48400 | 330 79200 310 415
717244x7.0 1-5.7-1008 244 9sm  |311-445 12121712 | 658REG  68BREG(7S8REG)| 7:8 5.7 | 2270-4160 600-1100 72-132 4.56 660 20600 15190 6.44 934 29090 21460 | 220 48400 | 330 79200 330 442
3LZ286x7.0 1-4-1280 286 1114 |375-660  1434-26 Emﬁigﬁgg a:4 4 2850-5700 1000-1500 97-194 3.2 466 11840 8731 452 655 16724 11.597 | 300 &7500 | 550 123750 | 290 2388
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Uniform Thickness (Downhole Motor) Technology parameters
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mm in mm in up down Ipm apm rpm Mpa psi N.m Ib-ft Mpa psi N.m Ib-ft KN Ib KN Ib KW hp
UsLZ73x7.0 1-3-600 73 218 |95-121  334-4y4 | 238REG 238REG 5:6 3 | 176616  76-162 167-589 | 3.36 489 | 445 327 4,746 691 628 463 12 2640 25 5500 34 46
USLZ120x7.0 L-4-900 120 434 |149-200 5we-7ns | 312REG  31/2REG 5:4 4 | 694-1388  184-367 140-278 | 4.4 647 | 2795 2061 6.215 900 3948 2912 49 10803 | 100 22000 | 103 138
USLZ165x7 .0 L-4-840 165 612 [213-251 838978 | MPREG  4112REG 5:6 4 | 8621724  228-456 87-174 48 700 | 5507 4062 6.78 988 7780 5737 80 17600 | 160 35200 | 120 160
USLZ172x7.0 L-4-840 172 632 213251  Bas-978 | 412REG  4112REG 5:6 4 | 947-1894  250-500 92-184 4.4 647 | 5719 4218 6215 900 | 8079 5959 100 22000 | 170 37400 | 140 187
U5LZ172x7.0 L-5-840 172 &34 |213-251 B3w-978 | 412REG  4112REG 5:6 5 | 947-1894  250-500 92-184 55 808 | 7148 5272 7.769 1125 | 10099 7449 100 22000 | 170 37400 | 140 187
U6LZ178%7.0 L-4.5-700 178 7 |213-251 838978 | 412REG 412REG 67 | 4.5 | 1080-2100 285-555 110225 | 4.95 722 | 6451 4756 693 1011 | 9220 6799 100 22000 | 170 37400 | 185 248
U7L2172x7.0 1-4-920 172 632 |213-251 838978 | 41/2REG 412REG 7:8 4 | 1183-2366 312-625 B4-168 | 4.4 647 | 7895 5822 6,215 900 11150 8220 100 22000 | 170 37400 | 220 295
U71Z172x7.0 1-5-920 172 634 |213-251 838918 | 412REG  41/2REG 7:8 5 | 1183-2366 312-625 84-168 55 B09 | 9866 7276 775 1139 | 13905 10253 | 100 22000 | 170 37400 | 220 295
USLZ197x7.0 L-4-840 197 734 |251-311  9we-1214 | 512REG  658REG 5:6 4 | 1113-2225 295-588 79-158 | 48 700 | 9146 6745 6.78 988 12920 9528 150 33000 | 200 44000 | 180 240
U5LZ203x7 .0 L-4-840 203 734 |251-311  978-12ya | 512REG  65/8REG 5:6 4 | 1113-2225 295588 79-158 48 700 | 9146 6745 6.78 988 12920 9528 150 33000 | 200 44000 | 180 240
U71L7203x7.0 L-4-1050 203 8 251-311  9w8-121/4 | 512REG  658REG 7:8 4 | 1530-3060 404-808 75-151 4.4 647 | 11345 8366 565 824 14567 10743 | 155 34100 | 250 55000 | 207 278
U7LZ210x7.0 L-4.2-1008 210 817/32|251-375  9we-1434 | 658REG 658REG 7:8 | 42 | 1589-3178 420-839 68-137 4.62 679 | 13570 10000 | 6.52 958 19152 14125 | 180 39600 | 300 66000 | 247 331
U712244x7.0 L-4.5-1096 244 958 |311-445  121a-17172| 65/8REG  65BREG(75EREG)| 7:8 | 4.5 | 2270-4540 600-1200 68-135 495 727 | 21530 15878 | 6975 1025 | 30330 22373 | 220 48400 | 330 79200 | 385 517




