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1. Intfroduction

This manual mainly introduces 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
driling economic efficiency.

2. Principle

Downhole motor is a kind of downhole
dynamic drilling tool upon the power of drilling
mud. Mud stream from the outlet of mud
pump flows through a by-pass valve info the
motor. This stream produces pressure loss at
both inlet and outlet of the pump. to push the
rotor into rotating, and to transmit the torque
and speed onto 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).

T R
Coupling Bearin
Assembly

Asse m%l Y

1 (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 trip 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 foo
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 Power Section Assembly

It 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 is 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 seal cavity is moving along its axial
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 into 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.
Figure 3 shows the sectional profile of several
typical motors.
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598 (Bypass)

i _l’

E2 (Fig.2)
£ (Rotor)
ET (Stator)
7:8 —— k¥ (Lobe)

&3 (Fig.3)

P
_ (Mud)

RS (Power Section)

Dk ET— T SEEN— MR,
WA —R. FYREE T{EERE%0.8Mpa,
BAERAGET(EENRIL.36E, MM
LIk, EEERERA3.2Mpa, wAE
FEA4.2Mpa, [EREIE L E DA S
£, BRRRTHEE, TERER
BILER, BEEEMDERF, BAK
BT,

ATHRDANBHER, HF5E
BT Z BINEE & R 5 EHRAEE
Bk, HUFEEERSLAN MR TR
MR RGRN BEFRIIHRER,
AEHEE E R ER AIRSE AN DX,
I E AR R AR O 7,
TR AR, EE SRRk,

AR S AR EIERIE L,
B RSMANRRKEMIERL, BER

=781 (Bypass-Valve)

B

(Fig.2-1)  fRf#Ek (Cross-Over Sub)

Frig#EE (Anti-Drop-Device)

E2-1

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 matching 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. Otherwise incorrect flow rate may
affect the motor efficiency, even cause
speeding up motor wear.
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SHE AR,
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R, BETFILAAHEERRE
T, LENRREBRSETREDE
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BRI TR MEE R RE,
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[#l4 (Fig.4)

Motor torque 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
controlled by the pressure gauge and flow rate
shall be controlled by the flow rate gauge on
surface. This way may control both torque and
speed of downhole screw drill.

3.2.1 Hollow Rotor Motor

To increase hydraulic horsepower and upward
speed of mud stream, rotor is manufactured
info 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 too
high, rotor may be running at 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 (Fig. 4).

FRZs%E5F (Hollow Rotor)
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QM= (L/s)
nv x 60

BFRE v B 0.90
0z = Q — Qm (L/s)
IR EE

2
d=4/ B9BPQ;
AP

Om—EATHERE (Us)

Qz— TR E (Ls)
O—F=HFEERERE (Us)
nv—HBIREE

I3KERE AP=APst + APop
APst—5ik B EIERE(Mpa)
APop—Iik T{EFER (Mpa)

p —iR3REEE kg/l)
HEARHRCIPEEF LIANESHH S
()

H¥ES (M5R1) 6

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 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 Qm, Flow rate
through nozzle is Qz.

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

QM= (1/s)

nv x 60
Volumetric efficiency nv is 0.90
SoQz=Q-Qm (L/s)
Nozzle diameter

2
d=4 898pQ; (mm)
AP

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—VYolumetric efficiency

Motor pressure loss AP = Pst + Pop
APst—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, (Table-1)
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Based on the above recommended equation,
the customers can timely change different
diameter nozzles according fo the actual

demand, so as to reach ideal effect.

F*l T OGRS

(Table-1) Equation of Flow Rate of Hollow Rotor

S5L7 244X 7.0TT q=203
SLZ216 X7.0TT qg=17.1
SLZ 197 X 7.0TT SLZ 197 X 140T1T q=14.0
S5LZ172X7.0TT g=10.2
SLZ 165X 7.0TT SLZ 165X 140T1T q=8.5
5LZ120X7.0T1T SLZ 120X 14017 q=50
SLZ95X7.0TT q=2.56
QLZFSXT7.0TT q=3.3
S5LZ89X7.0TT q=24
SLZ73X7.0TT q=1.3
AR AV EAARERRIRAE . TER? =2 (Table-2)
Allowed Maximal Clearance of Axial Bearing: chARIE i8] B2
- Size Clearance

®43mm 2mm

P 54mm 3mm

d50mm 3mm

®73mm 3mm

D79mm 3mm

®89mm 4mm

®95mm 4mm

®105mm 4mm

@ 120mm Smm

@ 140mm Smm

L | ©159mm 6mm

3 ®165mm 6mm

_J___' $172mm émm

D 197mm 7mm

3 ©203mm 7mm

$216mm 7mm

B ®228mm 7mm

[EFR=A—B ®244mm 8mm

Clearance=A-B ®286mm 10mm
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&5 (Fig.5)
B @)%l (Ball Drive Universal Shaft)

3.4 RN HHE AL

BN R DIARIBER 51 0
fEBashk, FNARSSERR=E0H
EAZE R BASFENHERED
B AR RS

(1) $E3LKEREME47.0Mpa, EH
BRESEO AT B G —EE
FREEENRLZ AT (406 )

(2) $h3koKEREREA14.0Mpa, 5
R AS R ENnE SR (PIC)
RIFELLERA, HEGER, RiE
NES.

3.3 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, Qur flat type shaft used on our
downhole motor is made by linear cutting
technology. So the cut has high parallelism. Its
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
quickly 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 it is
not, downhole motor can not be running
normally due to over run time of cardan shaft.

me L m

&5 (Fig.5)

5 @)% (Flat Universal Shaft)
3.4 Drive Shaft Assembly
Drive shaft is used to transmit motor rotary
dynamic force to the bit, meanwhile to withstand
axial and radial load from driling 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.é);
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.

&6 (Fig.6) =
| | | |
TRTCH HehdR  ETCHR KB
Lower Radial Thrust Upper Radial Diverter
Bearings Bearings earings Cap

7



RS

DOWNHOLE MOTOR MANUAL

4. ISR REIS LA

4. Model of Downhole Motor

O0LLZOxO-O0-000000-11-0

DAy ( FPTREETSer, 2345 )

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

fe kAR
Symbol of DEHUA company

D-FRERE AR
D-bend angle types
D-$% ( BTREGTEL) .
D-single bend [ single bend housing or bend sub )
P-AIRBERENE ( Tk + BRI ) .
P-large offset distance double bend housing in same
direction ( bendsub+single bend housing )
T-[E
T-double bend housing in same direction
S—REANE:
S-double bend housing in fwo directions opposite to
each other
ET-EH#ER:
Omitted-straight motor
K-For BT RS
K-Adjustable bend housing
W-F AR ERT
W-Assembled with stabilizer
H-RrR o AR EES
H-Assembled with changeable stabilizer
F-ToREFHREST | E-HTFEPZ) .
F-Hollowed rotor ( omitted: solid rotor )
G-ForiERAHRSE (G-HHR150T ; REB-HHR120T) .
G-heat-resistant performance: (G-150C ; omitted-120%C )

Frefat (SF-TBRsEH. HRE—H 8k )
Anti -drop types: (SF-double anti-drop Omitted-single anti-
drop)

stk AKERERE (Mpa )

Maix bit pressure loss ( Mpa )

SEATEREAAE (M2 mm)

Size of motor in milimeter ( OD mm )

PAIFER MRS
Code of motor

HT

Lobes of motor

st (JC-IkEA. C—RSRYIA. DDk, K-=5E8
ARIGA., Y-mERE. BH-FEH)

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. omitted-conventional )
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(1) SEHTTREIR,

5. Application Notices

5.1 site drilling 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 Drilling engineer shall make operation
program upon the whole hole, and select the
model of downhole motor and bit to 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
be strictly carried out accordingly on the
location.

5.3 Driling Fluid Requirement: Downhole motor
motor shall be volumetric. The key factor to
downhole motor property is motor inlet flow
rate, and the pressure loss functioning onto
both ends. But it is not the kind of driling fluid.
Physical and chemical property of driling fluid,
except the individual damage to downhole
motor 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 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 tool
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.

5.4 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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A, EERTHHARRMEL, W
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(1) Drilling Plan and Program:;

(2) Formation Edge Structure;

(3) Structure of Mud Flowing Channels;

(4) Determined Mechanical Drilling 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 shalll
be considered that passing fluid area may
cause much extra loss, meanwhile to 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
shorter driling 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
problems. It is known that PDC bit can last
longer time than rock bit, and it is integral in
structure, having 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 it shall be considered the close
relationship between diamond geometric
dimension, allocation, drilling weight load and
the required high speed and lower drilling
weight of downhole tool. In general, it is hard
to obtain satisfactory effect without strictly
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Z—, BRSSPI,
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ENGREESEHTERE, SNSHE
SHRM TIEERAEAF.
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AXFMEA TR M ARTE, 8T
{ERY, FEEShEEDSIAIN, $HHEER
EHFEHEH, ZEHNEEBSEES

matching bit and downhole motor, it can also
cause earlier damage to the tool.

5.5 Reguirement 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 oil
base mud, the hole bottom temperature shall
be lower than 90°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
base mud or using water base mud.

In order to keep downhole motor working
normally at high temperature of oil base mud,
the way shall be adapted to conduct frip-in by
sections and intermittent recycling , to ensure
the actual temperature of stator below the
ultimate value by using hollow rotor with
splitter hole to 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 Drilling 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 Driling Fluid and Drilling Weight:
When downhole motor is in idle working
condition, 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 increment of pressure is
proportional to the torque increment needed

11
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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 drilling weight goes on
increasing, pump pressure shall no longer
increase. This indicates there occurs some
leakage from downhole motor. The seal
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 to this problem, fluid is
still recycling through downhole motor since
downhole motor 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 in  optimum working
efficiency and running life.

5.8 Early Hydraulic Calculation: In driling
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 to 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 consume 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 to the determined driling depth, it
can be a parameter to determine the pump
pressure. It is complicated to calculate large
amount of pressure loss. Therefore, the site
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operator can adapt a simple method. Only by
lifting the bit a little 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 its
combination, you should work out driling
program, fully consider hole size, hole trace, bit
type, specification, formation structure and
hydraulic calculation.

6.1 Surface Checking Before Tripping in

6.1.1 Except liffing 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
into turntable and by-pass valve into the
center in easy watch position. And then clamp
tightly downhole motor with slips, and
disassembly lifting 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 sfick, 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. Lift the
downhole motor to watch bit rotating. Now
by-pass valve is in "close" position.

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
not, and fluid flowing out of by-pass valve or
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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 to 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
aftention 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 caution for
the customers.

6.2 Trip in the combined downhole motor into
borehole: Even though the outside of
downhole motor locks simple and it has
enough rigidity, it still 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 reguired to start pump, slowly to
extend the hole for its passing.

If it is a bent sub or bent shell, it is easily for bit
side to touch the hard rock status and casing
shoe etc. on the bore wall. So periodically
rotate downhole motor 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
fo high temperature.

In case the fluid can not rapidly flow through
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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 bottom must be very "clean”,
since the cuttings packed and deposited in
the bottom affect the torque or deflection. It is
best to clean it with normal recycling. While
cleaning, slowly turn 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.

Gradually enhance drilling weight when
tripping into the bofttom again. Meanwhile,
motor torque increase, riser pressure on gauge
increases, too. The pressure value should
conform with the motor pressure loss specified
for any type 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
to the recommended range. This makes drillers
know downhole motor operation timely.

When the bit is not at the bottom, 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, and the factor of pressure
rise caused in re-entry is eliminated, but it is still
over the calculated value, possibly the bit
nozzle is plugged or drive shaft is sticked. Now
recycling pressure is much higher than the

15




B ABS

DOWNHOLE MOTOR MANUAL

RISEHRIEARE . BRIEREXS TR
s AR, BRERMNATESSHE L
EA—BRINE S RIRFIHED o
6.4. 1 FESE AR MBI ERVER, BT
FEE A LS, SEAEKMAERE
AR TS, RIEEARESR SRS
BHSET . A ELSETHE. ik
sekE, P ERAAET, RHEER.
6.4. 2% 7505 HER, FREERNNE,
FEESRSL (IRALREE ) Dk PR
TREMERRARL, 5k
6.43ENTHR, MERIRFLAMESk,
Keshp kg LA E L T%, REF
AR, EREIPRIFH. SEEE
A ERETRE, BilEsERNE
ANDET YIRS (. RAaFmAL
) o
6.5 FshEHAuE 1

WMATATR, SEHBREFENTHR
BEEZAFENF L, STRERBIZA
PR ARSI, SRSIERA.
EHEETATEARE TSR
BIR EFIAL R, REFBERERTE
TRIETEE, BN (]R3) . HER
&%,

calculated value.

6.4 Trip Out: Downhole motor tripping out s
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. Usually 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 is 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 frip cut the downhole
motor.

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

6.4.3 Disassembly downhole motor. Wash it
from the holes of drive shaft, to 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 ) into 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 in the
bottom. In fact, correct identification can save
fripping time and cut down the costs.
Complex frouble shooting is shown in Table-3
for customers reference.
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3. shEWESTE  (Table-3): Troubleshooting
REAR G Floh R AL %
Problems Possible Causes Troubleshooting
fosER EF0.3-0.6m, BREIRES, BSINHE,
EhFEBzELSAS, HIETE, THARER.
TikkR Lift Downhole motor for 0.3-0.6m, examine
FESIFRER Motor speed loss recycling pressure, slowly enhance drilling
RBRHAS weight. If gauge pressure rises accordingly in
Gauge normal condition, the problem is speed loss.
pressure - —
loss sudden | DIAERIEIRTE, 1 | RSEHREHE, EHFRERRS, ReERE
rise KRS BTy FEik.
Motor drive shaft Lift bit away from the bottom. If gauge
sticked fightly and pressure is still too high, only lift out the drill for
bit nozzle plugged checking or to change the bit.
EhaREE BESIREHE, BREED, ORELDDAST
®E (e EBEREN, TR EEENREN T
SHH RGN SHFF, MTHAREHEE. Fi,
MGANIES . g Lift bit away from the bottom, again examine
[Ef& ) ﬁ?‘tj@wﬁ% the pressure. If the pressure is still over
Bit nozzle plugged . . .
Gauge recycling pressure, try fo 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.
not means 3 5 P
il I TR, WOTSE, MOSEAR, RAEHER,
$hLEER ; )
: Go on operating for careful watch. If still no
M=ol Bit wear out footagerate, lift out the drill for change
pressure loss 9 ! ge.
with the IDsESRERS LIS, MBEASERENER, U
increase of | #ERIF{Y, T 1,
drilling Formation change Lift the drill a little bit. If the pressure is same
depth) with recycling pressure, it may go on working.
TEE AR,
Fluctuation of WESHF AR,
EHEEH recycling pressure Examine fluid flow rate.
EEEE | loss
Gauge RUIRSHA, ENFEMETEAES, REHR
pressure _ B,
slowly drops SRR 3 3

Drill pipe damaged

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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REAK T RERE FIB R Ah T %
Problems Possible Causes Troubleshooting
MR BN (R IERIETEN ) .
MR Appropriately change driling weight and

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

EhFEHRS, MRRBEHE, BEEHEN,
ik E MG EFFGS, B REASEE.

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

e ENREBIIE, HREHR, REHHRTIRD
No footage | SSEIIMNT “FH:” TR, WHRERHHRFRICESER,

Gauge pressure is too low, lift the drill a bit

Motor speed loss

rate By-pass valve in !

OPEN position and start and stop the pump twice. If it is not
solved, lift it out to check or change by-pass
valve.

BEERNER, FHRERR, ERsiEEE N,

T3 e R HEERShR, KETH,

Cardan shaft Often with pressure fluctuation, lift the drill a

damaged bit, less fluctuation range. Only lift it out for
examining and changing.

SHSEEHR FHE k.

Bit wear out Change new bit.

7. EEFET RN ER 7. Application of Steering Downhole Motor

FEShHR R A E TR R Directional drilling is a way to drill the target

" - . g along with the designed axial line. To do this,
WERSERI R ERSH TR, BRIIX except for applying downhole motor, it is

B EATEER, REEAMSRA required fo use a complete system, combined
SpTEEESL . T NESE. TRt with  float sub, bent sub, steel collar,
s S i non-magnetic collar, stabilizer, bit as well as
SR RES. SRRNRAGSTR MWD system. Our downhole motor is one of
ETHEMEE, WASTHEFMETHER the driling tools to perform this operation.

NS T T ET A —, 7.1 Our downhole motor meets the demands
74 AT PR A TR R of directional drilling.
RIS TR =,
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( HAa=4)
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7.2 Bent sub is composed of bent nipples, with
its male thread onto the fop 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
bent subs. The angle of bent sub may directly
affect the hole deviation angle and inclination
change ( See Table-4).

(Table-4) Bent Sub Angle and Inclination Angle Chane/30m

120(43/4" 165(61/2" 197(73/4"
%ﬁ?\‘sﬁf DownhEJIe M)otor Downht(ale M)otor Downhsnle IVI)otor
Angle FMRRT | TER | FRR | TUER | FERR | TR
Hole Size | Change | Hole Size | Change | Hole Size | Change
1° 152.4(6)" 3° 30' | 222.3(83/4)" | 2° 30 | 250.8(978)" | 2° 30
1° 30' 4° 45' 3° 30 3° 45'
2° 5° 30’ 4° 30 5° 00
1° 171.5(63/4)" | 3° 30' | 250.8(97/8)" | 1° 45' | 269.9(10s)"| 2° 00'
1° 30 4° 00' 3° 30 2° 30
2° 5° 00' 4° 45' 4° 15
2° 30 5° 45 5° 00' 5° 30
1°
1° 200(77/8)" 2° 30" | 269.9(10s8)" | 1° 15" | 311.2(12174)"| 1° 45
1° 30' 3° 30' 2° 00' 2° 30'
2° 4° 30 3° 00' 3° 30
2° 30' 5° 30' 4° 00' 5° 00'

MRSELAROBEEERE, N
Lo — T MRS R PR,
AT ARIEE @A EIIER, S

HRNCR T

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 will

be stripped in with the drill pipe into the

scheduled depth of directional deflection,

deforming under the reaction of opposite

torque from the schedule depth to the

platform. When enhancing drilling 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 driling, the

opposite torque shall be considered to ensure

correct direction. The degree of opposite

torsion angle caused by the opposite torque

depends upon:

e Driling weight

® Type and length of drill pipe

e Size of deviation angle

® Type and length of collar and heavy drill
pipe

e 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

FEEERRE(m) HERAMA
Initial Deflection Depth (m) Estimated Opposite Torsion Angle
0-152 Left Turn 20°  Z}E20°
>152-305 Left Turn 25°  ZHE25°
>305-475 Left Turn 35°  Z}E35°
>475-1524 Left Turn 50°  ZHE50°

>1524-full well depth

>1524-2HF

Left Turn 10° /305m ZEHE10° /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-é to
obtain effective azimuth change, which is less
affecting the deviation angle.

6 SHIRAE (MR RERNGE

(Table-6) Estimation of Opposite Torsion Angle with Deviation

MHRME RAEE
#* iR #4f Adjust the Drill from Top of Hole
Well Depth | Hole Deviation Angle AL im 4 i
Left Correction Right Correction

20 -5°¢ Left Turn 40° Z%5 Right Turn 140° A%
5° -10° Left Turn 40° i Right Turn 135° A%
10° -15°© Left Turn 40° Zi& Right Turn 130° A%
HhE-305 15° -20° Left Turn 40° A% Right Turn 125° Hi%
Surface-305 20° -25° Left Turn 40° Z3% Right Turn 120° A%
25° -30° Left Turn 40° %3 Right Turn 115° A%
309 -35° Left Turn 40° A% Right Turn 110° A%
Over 35° Right Turn 40° H%% Right Turn 105° A%
20 -5° Left Turn 30° L4 Right Turn 155° A%
5° -10° Left Turn 20° A3% Right Turn 140° A%
10° -15° Left Turn 10° Z# Right Turn 135° 7%
SHET i 159 -20° Left Turn 15° A% Right Turn 130° A%
20° -25° Left Turn 0° A %% Right Turn 125° A
25° -30° Left Turn 5° Zi% Right Turn 120° A%
300 -35° Right Turn 5° 1% Right Turn 115° 75%%
Over 35° Right Turn 10° #% Right Turn 110° 7%
20 -5° Left Turn 25° A4 Right Turn 180° A%
5° -10° Left Turn 15° A4 Right Turn 170° A%
LA 102 -15° Left Turn 5° Zr#& Right Turn 165° %%
;L?'Fﬁ”gfgfh 15° -20° Left Tum 0° %% Right Turn 145° %%
200 -25° Right Turn 5° HiE Right Turn 125° A%
25° -30° Right Turn 10° &% Left Turn 115° 7%
Over35° 35° b Left Turn 10° 74 Left Turn 100° 7%
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7.4 SFEREEIR

® i SFEat, FHEREATEEL,
AR, SHERIRIBHEARN TR
Fox ( LIRS RGEITom ) SR
FREEHTRA, FHANTR RS,

o FTMSHHERTA AR BTk
AR RS 1 5 ZmaAk,
PR MR SR A S

o ELGERIE, BEHS— SRR
BHIE,
ShEERETR, FTINSERAREER
Zidk,

7.5 SEEEHIBITHR

o SEBIFEEERATIAKTEFE
TTRIFISRFBEH TR, BF
B T Al W e D=

o ik

B & POCEE LS F i 2k AR AT E A
$EREE, ATSEMSHRES,
BRIMERE RIS R A SRR
B (B BRRItmies ) BAKFEHE
HIshFHEL

o (&R HE AR EEF-RERAK
miaEss (WE6) , HATRES
HIZHRERZEFER,

o THEHIFEE

T A RN SRR,
HETEHENSAItEEE, W
AR O R E SR E T,
(7)) ARAIEMNEANT AR
BRIFHAPSE,

7.4 Cautions

® When adjusting the guide point of bent sub,
turntable shall be orientated in right rotation.
Then slowly trip in and out the drill string
(lifting 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 confinuously deflecting, it is advised
to measure the data while stripping in a drill
pipe.The added driling weight shall be kept
stable (not too heavy) to ensure correction
of deflection.

7.5 Steering Downhole Motor

® Steering downhole motfor is our newly
designed and manufactured downhole
dynamic tool. It is normally a kind of driling
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 redlize drilling operation in
directional zone (with lower speed of
turntable) and horizontal zone .

® The shell of drive shaft is completed with a

stabilizer of different diameter and shapes
(See Fig.6). The customers are required to
choose them according to the driling
program.

® 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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o%?%%m$ﬁ#mﬁgtﬂm®ﬁ
y DIRETFRITEROSRILA
DL%ﬁ%m,Mﬁ%m%Aﬁg,
T TSRS, MREHE
B, TSR T L.
TRBRAER, ST RS
ETFAEEEAH1:2, 3:4, 6:7, %1005
PR ( E7 ) , FITRHRAIERIERS
(WES) , ErRIEERERN A R
HEESLKBR R 104 1 AMpaf/= o

E7 (Fig.7)

8. L MAA

IR PR EEBIS RITHYEARCR,
MEEEERA SRR, BAMEE,
ESEERMNBN. FMERNREY.
HRASFERBYIER. AlBES
WIERRE LR SR R A EE,

NREEET M TFFEEER, FRA
53458z,

AT EEIEH. RESH e RS
7, TEBTEERRARESERER
I B R e HEE T E S LMERT

Flvesegmen [ihree segment) spiral

e In order to overcome difficulty for carrying
solid to flow upward in horizontal driling, a
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, &7 and $%: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.

/ |
—§ @, Cs O
\‘ -
BRI ER L ) BRIEARE
Straight edge symmetric stabilizer Five- segmenr [Ihreesegmenlj sphencal

ﬁ:O —¥@

) BhEiRERS Sl R TS

Three-segment eccentric stabilizer
[E18 (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 its
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 to
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) RERIRMAMHINGE. (1) Need providing Accessories:
o 2FHEYS (HOHKES) e Lifting nipple ( wellhead or with drilling)
o L e Directional collar

(2) If possible, please provide the following
(2) MPHTEE, EHERMHZHEMTES  information for feedback:

PUERERE o Name of customers
o hE e e Location, purpose and estimated Duration

e Well bore structure, section to use screw
o SEEMEMHAL, FRBMNETIHER drill and mud system

B 18]
o HELEHM, ERMEFR. ERENE

FT THEBATHRIGRR
(Table-7) Deflection of Bent Shell

Pcr?rﬁﬂ;aier FARR THo Def EipiE44% Angle K° 30m

. (in)

Vodel Hole Size 3, T 45 T1°00'[1°15 [1°30' [ 1°45'] 2°0' |2°15' | 2° 30"
5273 % 7.0T 38 |59 78| 203 | 23.6 | 30 | 37.6 | 437 | 48.6 | 538
5L289 x 7.01T 458 | 7.6 115 154 | 19.0 | 230 | 267 | 30.5 | 34.4 | 38.2
51295 x 7,011 4558 |73 10| 134 | 163 | 200 | 237 | 27.4 | 30.0 | 348
51795 x 7.0T1 458 | 73|10 | 134 | 163 | 200 | 237 | 27.4 | 300 | 348
512120 x 7.01T 6 |65|76| 113|143 | 172 | 207 | 24

512165 x 7.01T 8z |44]65| 89 | 120 | 139 | 154 | 17.5

512172 x 7.0 812 |40 602 81 | 980 | 114 | 133 | 157

52197 x7.01 | 12174 |40|60| 82 | 102 | 123 | 152 | 163

5244 x70TT | 1214 |34|54| 7.3 | 91 | 109 | 127 | 145

. TiFERAEHRERE: B9
(Fig.?) Operate Description of Adjustable Bend Housing:

Trefk TRk
LOWER HOUSING BEND SUB stk
Lock Housin N Bend Sub T
( 9) EfE ( ) UPPER HOUSING
POS ITIVE SLEVE (Offset Housing)

(Adjusting Ring)

“““-""lllﬁl}lw{l‘
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AT EER AT B ERRT
AEr -3,
T ARETREREATRER
AR
S0 (EL0) FRBHE M2
1B A PE AN AR AR FE N O, 2t
FrEsk,
2. WENENT S EREHFH SR,
B $tiEHF T ko 4@ (EFER
EHHF) .

The DEHUA adjustable bend housing allows for
quick and easy bend angle adjustment from
00 -3° .

Below is the procedure for setting the DEHUA

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 tumns in the clockwise

direction (unthread).

E10
(Fig.10)

3
2
8

This End Toward Bit Box

Tong Area

/ Bugy Buysnipy

Water Pad

Tong Area

S0 (E11) FRBFEILFELE.

3. TR EMEETEZEREE.

4. FTEEEAE, IANEHERENE,
EFFrE AR L FE LB,

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
until the desired bend-angle marking on the

offset housing.

Ell
(Fig.11)

This End Toward Bif Box
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#8 $hE ETRIBSZ RS
(Table-8) Top and Bottom Thread Torque

HEHE LB ar ZANHAEEKNM TIRiR 4L EANHFAEEKNM
Size Top Thread Twist Torque | Boftom Thread | Twist Torque
43 1 REG 1.6~1.9 1REG 1.6~1.9
54 11/2 REG 2.8~3.5 11/2 REG 2.8~3.5
60 1172 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 3172 REG 14.3~17.2 31/2 REG 9.4~122
140 4172 REG 27.9~31.6 41/2 REG 16.3~21.8
159 4172 REG 31.6~33.6 4172 REG 16.3~21.8
165 4172 REG 32.4~35.6 41/2 REG 16.3~21.8
172 4112 REG 32.4~35.6 41/2 REG 16.3~21.8
197 5172 REG 54.4~68 65/8 REG 68.0~79.3
203 5112 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) g g 7
g : oglee ¢
a = 3

Apply Thread Dope to This Face
before Retorguing.

This End Toward Bit Box

S (E12) g B EoEFIE 75 Refer to the above (Fig.12 )for step 5 and 7:

5. AV ESAEE, MRS EAE, 5.Engage the teeth of the adjusting ring and

BRI, the offset housing 0‘1 the desired bend angle.

e N _ 6. Apply thread doping to the mated faces

6. RIFLANBE R T R ELES 6] between the lock housing and the adjusting
ARSI ring.

7.5crew 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
fool.

JEET TREENENE, HAESE
HEEESRE (F]R9) o T ERidsiMz
MEMERTHE,
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#9 TIERRS TR L REE
(Table-?) Lock Housing Make-up Torque
LAY Tk R E%E
LOCK HOUSING MAKE-UP TORQUE
Mg £ AL
Motor Size English Metric

2-7/8 2,300 ft-lbs 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 fi-lbs 6,300 N-m
4-1/8 7.000 ft-bs 2.500 N-m
4-3/4 2,500 ft-lbs 12,700 N-m
5-1/2 16,000 ft-los 21,500 N-m
6-1/4 20,000 fi-lbs 26,700 N-m
é-1/2 23,000 ft-lbs 31,000 N-m
6-3/4 27.000 ft-lbs 37,000 N-m
7-3/4 29,000 ft-lbs 39.000 N-m

8 30,000 fi-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
?-5/8 61,000 ft-lbs 83,000 N-m
11-1/4 100,000 ft-lbs 136,000 N-m
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Description of Adjustable Bend Housing:

jom
/ Pilecize

Az B AH0° , This scale location: 0°

e

é@'

e

14
(Fig.14)
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Il LR TR AEIE . E15

(Fig.15)Description of Angle of Bend Housing:

I

TERTE

Location of Angle Groove

AERFEEREENREE T EEZ

HATRERE, PEFRENT

1A, LIRS RE, §—
TIERRL BRI

2. W, LAEE L NSTMELE:

3. LB B R N ERLUD 200250 B

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.16):

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

Ell6
(Fig.16)

0.5

10

10

10 S 8 S

Example Note: Above Angle is 2° 45'
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V. BT e RS R

Corresponding Speed of Turnplate When Drilling Well:

HELIST0rpn MEREED AR S
BAETHIEAGR. BFEAEE T
BT HESIAENE g,
SIEETF. R, BEEAMAE
FRRLUE IR

Turnplate speed more than 80rpm lead to
destroy of stator rubber. Turnplate high speed
lead to centrifugal force increasing at rotor
and driving section, lead to abrasion
increasing at stator, driving section, radial
bearing and internal thread.

V. #£RRESTIFARNER: XKL0)
(Table-10) The Relation Between Speed

of Turnplate and Bend Housing:

THhERE (0°-3° ) HEHE (rpm)
Angle of Bend Housing Speed of Turnplate

0.00° 80

0.25° 70

0.50° 70

0.75° 40

1.00° 50

1.25° 40

1.50° 40

1.75° NR

2.00° NR

2.25° NR

2.50° NR

3.00° NR

NR: FHER.

NR: Means not recommended.

. BN AED.50°, IS e,

Note: If angle of bend housing exceed 1.50°, forbid turning
turntable to steering driling.
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VI FEEBA SR A VPR ER AR (WRLD)

(Table-11) Allowable Max Pull Downhole Motor :

HHEMRE 1ERERLE {ER#EZEL
size working on drilling bit working on housing
KN LBS KN LBS
43 57 12800 145 32580
54 125 280%0 230 51685
60 130 29200 285 64045
73 290 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 250560 1865 419100
165 1250 280900 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 979775
244 2590 582020 4530 1017980
286 3565 801120 4930 1107865
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The Fishing Size Drawing of Dehua Small Size Downhole Motor
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A o
A
- B
A
(NN}
B
A
]
AL
O
A
=

1
!

B[

€ TTGM

A NIRRT RITIS R~ &

The Fishing Size Table of Dehua Small Size Downhole Motor

e

Rt B | 5L43A X 25 | SLI54A X 35 SLI6OAX 35

s
A 43 D54 D61
B 76| 100 | 110
C [ 141 | 210 | 230
D | 13 | 212 | 260
E 737 | 855 | 990
F | 1245 | 1385 | 1400
G | 121 | 165 | 130
H | 2380 | 2827 | 3010
| 735 | 970 | 965
I [ @15 | @18 | @20
K | 1120 | 1120 | 1340
L | 9243 331 | @33

RPREARTUESE, NBERE

FHBS AR,

Above dimension is referenced,

if

you need detail dimension, please

contact us.
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@ TTGM EEENETHEITHERTE
The Fishing Size Drawing of Dehua Downhole Motor (stright or bend housing)
M
E F
D I; > > > >
FaRN— *
L o T LT i T e M
A } S0 (A fHithen } i itk i
Co— i
J: o O
G
H J K L
P Q R
N O B - -
TN I
_____ 5 S
7"777 7777777777777777777777777777777777777777 T < ‘;jz
s UEFTH RST ER B NI T R #ets
’ U Fish dimensions table about this fish dimensions drawing see next page
I
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@ TTGM EIEE BT EITHE RT3k
The Fishing Size Table of Dehua Downhole Motor (stright or bend housing)

R
RUZ|5U73 (SLI79 | 5LI89 |5LI95 | 9LI95 [SLZ120 | SLIIZO | SLIT20 | SLII20 | SLZ140 |SLI159 | 5L7165 (SLIT6S | SLI165 | L7172 |8LZ172 |8LI172 | 9Li172 | SLN97 |SLEI97 |SL197 | 5L7203 {SLZ203 | SLZ203 | SLZ216 |SLI216 [SLZ228 | 57244 |SLI244 | 311244 | 311286
X703 X703 X703 (X7.03 | X704 [X7.03 | X704 | X705 | X706 | X7.04 |X7.05 | X7.04 |X7.0:5 | X7.06 | X7.044 | X7.05 | X7.0-6 [X7.02 | X7.04 [X7.0:5 [X7.06 |X7.04 (X705 | X706 (X704 [X705 [X7.05 | X7.04 | X705 | X706 (X704

73 | 79 | 989 | % | ©% | 9120 | G120 | Q120 | $120 | G140 | 0159 | D165 | D165 | 185 | @172 | B172 | @172 | @172 | D197 | @197 | D197 | $203 | G203 | G203 | 0216 | D216 | ¢228 | D245 | 0245 | D245 | B2B6
NA | NA | NA | 94 | 94 | @116 | ®116 | ®116 | @116 | 137 162 | ®162 | ©162 | 168 | D168 | D168 | @168 | D194 | B194 | D194 | D194 | D194 | G194 | D214 | G214 | ©224 | 9238 | 238 | 238 | 9280
NA | NA | NA | NA | NA | @136 | 9136 | ®136 | 9136 | NA Q184 | ©184 | 184 | 9188 | ®188 | D188 | G188 | 216 | 205 | A5 | 2A5 | N5 | 25 | 15 | 0245 | ©245 | 9280 | 9280 | 9280 | NA
NA | NA | NA | 155 | 155 | 180 | 180 | 180 | 180 | 180 | 210 | 210 | 20 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 20 | 20 | 20 | 26 | 25 | 25 | B4 | B4 | B4 | W
125 | 125 | 160 | 200 | 201 | 228 | 228 | 208 | 228 | 240 | 269.5 | 2685 | 268.5 | 2685 | 268.5 | 268.5 | 2685 | 2685 | 290 | 290 | 290 | %0 | K0 | M0 | 306 | 306 | 3001 | 3145 | 3145 | 3145 | 3605
NA | NA | NA | NA | NA | 343 | 343 | 343 | 343 | NA | 523 | 5645 | 5645 | 5645 | 932 | 532 | 532 | 532 | 6325 | 6325 | 6325 | 6325 | 6325 | 6325 | 620 | 620 | NA | 666 | 666 | 666 | NA
553 | 507 | 404 | 682 | 682 | 763 | 763 | 743 | 763 | 905 | 109 | 1042 | 1042 | 1042 | 115 | 115 | 11§ [ N5 | 1202 | 1202 | 1202 | 1202 | 1202 | 1202 | 1243 | 1243 | 1243 | 1321 | 1320 | 1321 | 1441
1114 | 1167 | 1314 | 1382 | 1382 | 1756 | 1756 | 1756 | 1756 | 2065 | 2549 | 2076 | 2276 | 2276 | 2634 | 2635 | 2635 | 2635 | 2602 | 2602 | 2602 | 2602 | 2602 | 2602 | 2632 | 2632 | 2632 | 2876 | 2876 | 2876 | 3201
NA | NA | NA | NA | NA | 185 | 185 | 155 | 155 | NA | 271 | NA | NA | NA | 264 | 264 | 264 | 264 | 245 | 245 | 245 | 249 | 249 | 249 | 246 | 246 | NA | 244 | 24 | 244 | NA
2080 | 2080 | 2120 | 2100 | 2700 | 3020 | 3920 | 4690 | 5484 | 3600 | 4640 | 3865 | 4600 | 5440 | 3780 | 4810 | 5350 | 2290 | 3760 | 4600 | 5440 | 3760 | 4600 | 5440 | 3760 | 4600 | 4600 | 4562 | 3570 | 6688 | S7N0
190 | 190 | 250 | 270 | 270 | 310 | 300 | 30 | 311 | 260 | 90 | 398 | 98 | 98 | 300 | 30 | 390 | 390 | 350 | 350 | 350 | 380 | 380 | 30 | 35 | 35 | I3 | 464 | 464 | 464 | 400
190 | 190 | 230 | 246 | 25 | 288 | 288 | 268 | 288 | 30 | 30 | 367 | 387 | 37 | 3 | 363 | 363 | 363 | 410 | 410 | L0 | 410 | 410 | 410 | 430 | 430 | 430 | 626 | 626 | &2 | S0
3574 | 3627 | 304 | 3097 | 4597 | 5375 | 6275 | 7045 | 7839 | 6305 | 7949 | 6926 | 7661 | 8501 | 7168 | 7998 | 8738 | 5478 | 7122 | 7962 | 8802 | 7182 | 7992 | 8832 | 7187 | 8027 | 8035 | 8528 | 9536 | 10654 | 9991
NA | NA | NA | NA | NA | 200 | 200 | 200 | 200 | NA | 310 | 305 | 305 | 305 | 310 | 310 | 310 | 310 | 360 | 360 | 360 | 360 | 360 | 360 | 380 | 380 | NA | 440 | 440 | 440 | NA
NA | NA | NA | NA | NA | 15 15 15 15 | NA | 30 | NA | NA | NA | 36 | 36 | 36 | 36 | 20 | 20 | 20 | 20 | 20 | 20 | %0 | 50 | NA| 6 | 65 | 6 | NA
S40 | 587 | &76 | 811 | 811 | 815 | 815 | 815 | 815 | 1285 | 1553 | 1480 | 1480 | 1480 | 1358 | 1558 | 1558 | 1558 | 1736 | 1735 | 1736 | 1736 | 1735 | 1735 | 177 | 1767 | 1767 | 1869 | 1869 | 1869 | 2091
536 | 336 | 400 | 515 | 515 | 8805 | 880.5 | 880.5 | 880.5 | 680 | 934 | 733 | 733 | 733 | 1004 | 1014 | 1014 | 1014 | 794 | 794 | 794 | 794 | 794 | 794 | 794 | 794 | 794 | 930 | 930 | 930 | 1006
000 | 200 | 2040 | 2020 | 2615 | 2940 | 3840 | 4610 | 5404 | 3550 | 4510 | 3720 | 4460 | 5300 | 3630 | 4440 | 5200 | 2140 | 3650 | 4490 | 5330 | 3630 | 4490 | 5330 | 3640 | 4480 | 4480 | 4412 | 3420 | 6325 | 5572

e
ihs

=

L=

|
|
|

=
&

mg-uozgl—xu—xo-nmonm;b“f[”q‘

S D45 | 045 | 0598 | D628 | 0457 | @708 | 9708 | B708 | €708 | D838 | D945 | B946 | D966 | D966 | 106 | D10 | D108 | D126 | DI2AT| Q1245 | P1245| D1245 | Q1245 | 1245 | P137.5 | 91375 | B137.5| 1523 | 91523 | P148.4| D169.5
T 45 | 045 | 960 | @66 | D66 | @825 | D82S | ¢8R5 | BLS | @95 | ©108 | @108 | 108 | ®108 | 116 | D116 | 116 | @116 | G140 | @140 | G140 | 140 | 9140 | 140 | D150 | 150 | €150 | @160 | D160 | ©140 | D180
T D45 | 045 | D60 | ob | o6 | 085 | BLS | BB | ©825 | @95 | 0108 | 9108 | 2108 | HI08 | @120 | ®I20 | ®120 | 9120 | D140 | @140 | D140 | G140 | G140 | ©14D | D150 | D10 | D150 | Dl60 | D140 | 140 | B1GO
U 621 | 516 | 784 | 780 | 780 | 1082 | 1082 | 1082 | 1082 | 1250 | 1550 | 1336 | 1336 | 1336 | 1630 | 1630 | 1630 | 1630 | 1520 | 1520 | 1520 | 1520 | 1520 | 1520 | 1515 | 1515 | 1815 | 1691 | 1691 | 1691 | 1890
Vv 49 | 049 | 064 | €72 | ®72 | 81 | @81 | ¥81 | 98I | 9100 | 9112 | @114 | D114 | @114 | @125 | $125 | @125 | @125 | 9152 | 152 | @152 | 9152 | 9152 | 152 | D160 | 9160 | @150 | 175 | D175 | @175 | d200

1. BEPATREERSHE (VIIEL) 549, RIEFATTRS, 7efaslil, FONAFRZEISERTIE,

2. EHPArFTRHSEREIS 12030, HEXN O 197, ( ABEREMATHRAFLFAME G197, HpEmAER ©203) . AVFRSEHATIS 650, AYMEHR 184, EH208mm,

3. FARHARTHSE, IRERERTESATHR.

4. FIEFEBRIMERTHIERARRME, Rt

1.Above downhole motor is new structure(VIll), Changeable stabilizer, Flat shaft, NA means there is not this kind of structure downhole motor.

2.Above A* means: when size of downhole motor is 203mm, the value is & 197mm, (unless the housing of stabilizer is changeable, the value is ®197mm, the value of others
structure is @203mm). A**means: when size of downhole motoris 165mm, A*value is ® 184mm, length is 208mm.

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

4.0D dimension of Sleeve of stabilizer determined by user, no data in above chart.
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@ TTG M BETTAT EBTHHEITHRTE
The Fishing Size Drawing of Dehua Downhole Motor With Adjustable Bend Housing (ABH)

O
E F | K
D b > > > > b
S~ =y
BIH B CED W
‘\ ______ v
:?er.o @]
G - J L M N
P R
- w
AN T T TN
AT
||H .
Se— Ve

iE:
B TH R~T EN  T DUF T R #As

Fish dimensions table about this fish dimensions drawing see next page
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The Fishing Size Table of Dehua Downhole Motor With Adjustable Bend Housing (ABH)

%% 573 |7L79 |5LI95 (9195 |SLI120 |SLZ120 \SLI120 |SLZ120 |SLZ140 |SLZ159 |(SLZ165 |5LZ165 |SLI165 |5L2172 (5L2172 \5LZ172 |5LZ197 |SL2197 (SLT197 (SL7203X 5L7203 |5LI203 |5L1244 |5l7244 (51244 |3L1286
fR&‘: X703 X7.03 (X703 (X704 X703 |X704 X705 X706 X7.04 [X705 (X704 (X705 X706 [X7.04 |X705 X706 |X704 (X705 X706 (704 X705 (X706 |X7.04 |X70-5 X706 |x7.0+4
A 73 | D79 | 96 | ©96 | 9120 | P120 | 0120 | P120 140 | P159 | P165 | D165 | D165 | P172 | 0172 | $172 | 197 | G197 | D197 | $203 | $203 | $203 | $245 | 245 | $245 | @286
B NA | NA 94 94 | @116 | @116 | D116 | @116 @137 | D155 | D162 | 162 | @162 | D168 | 2168 P168 | 2194 | 2194 | @194 | @194 | 9194 | 194 ©238 | 9238 | 9238 | 280
C NA | NA | NA | NA | 9136 | D136 @136 | 136 NA | D176 | @184 | @184 | 0184 188 | 0188 ®188 | 215 | 215 | 215 | 215 | 215 | 215 | ©280 | 280 | ©280 | #335
D NA | NA | 155 | 155 | 180 | 180 | 180 | 180 ' 180 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 234 | 234 | 234 | 270
E 125 | 125 | 201 | 201 | 228 | 228 | 228 | 228 @ 240 | 269.5 | 268.5 | 268.5 | 268.5 | 268.5 | 268.5 268.5 | 290 | 290 | 290 | 290 | 290 | 290 3145 | 314.5 | 3145 | 360
F NA | NA | NA | NA | 343 | 343 343 | 343 @ NA | 523 | 564.5 | 564.5 | 564.5 | 532 | 532 | 532 | 632.5 | 632.5 | 632.5 | 632.5 | 632.5 | 632.5 | 666 | 666 | 666 | 753
G 553 | 479 | 682 | 682 | 763 | 763 | 763 | 763 | 905 | 1109 | 1042 | 1042 | 1042 | 1115 | 1115 | 1115 | 1202 | 1202 | 1202 | 1202 | 1202 | 1202 | 1321 | 1321 | 1321 | 1470
H 260 | 300 | 380 | 380 | 460 | 460 @ 460 | 460 @ 590 | 830 | 830 | 830 | 830 | 752 | 752 | 752 | 982 | 982 | 982 | 990 | 990 | 990 | 1050 | 1050 | 1050 | 1176
I NA | NA | NA | NA | 155 | 155 | 155 | 155 @ NA | 271 NA | NA | NA | 264 | 264 | 264 | 245 | 245 | 245 | 249 | 249 | 249 | 244 | 244 | 244 | 220
J 404 | 426 | 490 | 490 | 533 | 533 | 533 | 533 | 720 | 610 | 618 | 618 | 618 | 666 | 666 | 66 | 715 | 715 | 715 | 715 | 715 | 715 | 884 | 884 | 884 | 900
K 329 | 351 | 410 | 410 | 445 | 445 445 | 445 | 622 | 516 | 524 | 524 | 524 | 563 | 563 | 563 | 597 | 597 | 597 | 602 | 402 | 602 | 710 | 710 | 710 | 723
L 2080 | 1850 | 2100 | 2700 | 3020 | 3920 | 4690 | 5484 | 3600 | 4640 | 3865 | 4600 | 5440 | 3780 | 4610 & 5350 | 3760 | 4600 | 5440 | 3760 4600 | 5440 & 4562 | 5570 | 6688 | 5770
M 190 | 190 | 270 | 270 | 311 | 311 | 311 | 311 | 280 | 390 | 398 | 398 | 398 390 | 3%0 | 390 | 350 | 350 | 350 | 380 | 380 | 380 | 464 | 464 | 464 | 512
N 190 | 190 | 245 | 245 | 288 | 288 @ 288 | 288 | 360 | 370 | 387 | 387 | 387 | 363 | 363 | 363 | 410 | 410 | 410 | 410 | 410 | 410 | 626 | 626 | 626 | 750
(0] 3677 | 3405 | 4167 | 4767 | 5375 | 6275 | 7045 | 7839 | 6455 | 7949 | 7140 | 7875 | 8715 | 7066 | 7893 | 8636 | 7419 | 8259 | 9099 | 7457 | 8297 | 9767 | 8907 | 9915 | 11033 | 10580
P 538 | 469 | 811 | 811 | 815 | 815 815 | 815 | 1055 | 1553 | 1480 | 1480 | 1480 | 1296 | 1296 | 1296 | 1735 | 1735 | 1735 | 1735 | 1735 | 1735 |1868.5|1868.5|1868.5| 2091
Q 496 | 527 | 515 | 515 |880.5 |880.5 880.5 |880.5 1060 | 934 | 934 | 934 | 934 | 1174 | 1174 | 1174 | 1102 | 1102 | 1102 | 1102 | 1102 | 1102 | 1294 | 1294 | 1294 | 1318
R 2020 | 1795 | 2020 | 2615 | 2940 | 3840 @ 4610 | 5404 | 3550 | 4510 | 3720 | 4460 | 5300 @ 3630 | 4460 @ 5200 | 3650 | 4490 | 5330 | 3650 | 4490 | 5330 | 4412 | 5420 | 6525 | 5572
S D45 @45 | 9628 | 9657 | 970.8 | 270.8 | ©70.8| 2708 838 | D945 | 096.6 | D66 | D966 D106 | D106 | D106 [P 124.5/0124.5124.5/@124.5D124.5/0124.5D152.3 @ 152.3|0 148.4/ 9 169.5
T 45 | D45 | d67 | ®67 | B4 | 84 | PB4 | ©84 | 95 | D112 | P112 | D112 | B112 | P19 | D119 | P11F | D140 | $140 | P140 | $140 D140 | #140 165 | @165 | @165 | 9190
u @21 | D24 | 32 | ®32 | D44 | D44 | D44 | D44 | D48 | D62 | D2 | D62 | D62 | D166 | D166 D166 | D78 | D78 | ®78 | D78 D78 | D78 | D88 | ©88 | BB | D95
\ 378 | 401 | 425 | 425 | 493 | 493 | 493 | 493 | 656 | 610 | 610 | 610 | 610 | 684 | 684 | B4 | 736 | 736 | 736 | 736 | 736 | 736 | 856 | 856 | 856 | 793

W

1. ERAREEEAHE (VIR ) i, REHATHRS, Ariaachmias, AEfyskE, RPNAFRTZEISEREIEN,
2. EhA*RTSIEERIS 02030, HENP197, ( AERESRFEATHRIEME L ®197, HREmaA~ER 0203 ) , AMRTRYEREISH1650T, A*EN D184, KEFH208mm,

3. RPRAMRST LS., NRERERTESATHKER,

4, RIEHEGIMERTHRIBRAREKRTE, fPrREH.
1.Above downhole motor is new structure(VIll), Changeable stabilizer, adjustable Ball drive universal shaft, NA means there is not this kind of structure downhole motor.
2.Above A* means: when size of downhole motor is 203mm, the value is ®197mm, (unless the housing of stabilizer is changeable, the value is ® 197mm, the value of others
structure is ®203mm). A*means: when size of downhole motor is 165mm, A**value is @ 184mm, length is 208mm.
3.Above dimension is referenced, if you need detail dimension, please contact us.
4.0D dimension of Sleeve of stabilizer determined by user, no data in above chart.
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Technology Parameters

$HRRS SMERSF R RST PRSIE BEIRAY H | R HE ok 1%3‘%& g% E%Jj:ﬁ E?;E %% %ﬁ g%
Model Tool OD Bit Size Connected Thread Lobe |Stage Flow Rate Rotfory Working Output Max Max Working Max Output
Speed | Pressure Loss Torque Pressure Loss Torque Pressure Pressure Power

mm in mm in ,Ia%%‘& c;g\ﬁ Iom gpm om MPa psi N.m Ib-ft | MPa psi N.m Ib-ft KN Ib KN Ib KW hp

5L743x7.0 -4 43 1hine| 48-76  178-3 NC12 NC12 5:6 4 48-96 13-26 435-870| 4 585 56 42 5.65 824 79 58 3 660 6 1320 | 65 @
5L745x7.0 -3 44 1hins| 48-76  178-3 NC12 NC12 56 3 57-170 158-45 228-680| 2.4 350 85 62 3.39 495 126 90 3 660 6 1320 |8 1
5L254x7.0T-3 54 28 60-89  23e-3112 11RREG  11i2REG 5:6 3 106-240  28-64 | 282-638| 24 350 | 130 96 3.39 495 182 135 |4 880 |8 1760 |11 15
5L260x7.0 T-3 60 28 79-111  3ug-das T12REG  T12REG 56 3 140-280 38-75 298-505| 2.4 350 156 115 3.39 495 218 160 |5 1100 | 10 2200 |12 16
5LZ73x7.0T1-3 73 238 73-90  2we-312 238REG  238REG 56 3 162-578  76-153 | 121-432| 2.4 350 | 460 339 3.39 495 650 479 12 2640 | 25 5500 | 27 36
JLZ79%7.0Tr-4 79 3 98-121  33u-434 238REG  238REG 7.8 4 140-419  37-111 138-413| 3.2 466 465 342 425 659 617 455 12 2640 | 25 5500 | 24 32
5L789x7.0 -3 89 3z 114-149 4112-5758 238REG  238REG 5:6 3 285-766  67-202 | 108-325| 2.4 350 | 810 598 | 3.39 495 1145 845 |22 4400 | 35 7700 | 35 47
L295x7.0 TT-4 95 334 118-149 4s-5778 278REG  278REG 1:2 4 150-450 40119 | 160-478| 3.2 466 | 432 319 425 659 574 423 |30 6600 | 55 12100| 26 35
5L796x7.0 -3 95 33 118-149 4s3-518 278REG  278REG 56 3 320-800 85-211 | 124-300| 2.4 350 833 615 3.39 495 1177 868 |30 6600 | 55 12100 | 32 43
9LZ95%7.0 -4 95 33 118-149 458-5758 278REG  2758REG 90 | 4 460928  120-245| 139-280| 3.2 466 | 1426 1052 | 425 6589 1895 1320 |30 6600 | 55 12100 | 48 &4
QLZ106x7.0 TT-4 105 s 121-152 434-6 218REG  27EREG 910 | 4 498-997  131-263| 132-265| 3.2 466 1630 1200 | 4.25 659 2165 1597 |30 6600 | 55 12100 | 51 68
1L2120x7.0 TT-4 120 43 149-200 578-778 312REG  312REG A 4 454-909  120-240| 180-360| 3.2 466 | 1030 760 | 4.25 659 1367 1008 |49 10803| 100 22000 | 46 62
412120x7.0 -6 120 43 149-200 Sws8-7im J12REG  312REG 45 6 495990 131-262| 150-300| 4.8 700 2137 1576 | 6,78 988 3019 2226 |49 10803 100 22000 | 81 108
412120x7.0 -5 120 434 149-200 578-778 31PREG  312REG 4:5 5} 495-990  131-262 | 150-300| 4 585 1780 1313 | 5.65 824 2515 1855 |49 10803| 100 22000 | 71 95
5L2120%7.0 T1-3 120 4as 149-200 578778 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 | 657 76
5L2120x7.0 TT-4 120 43 149-200 57i8-778 312REG  312REG 56 4 694-1388 184-367 | 140-278 | 3.2 466 2160 1593 | 4.25 659 2869 2116 |49 10803| 100 22000 | 71 95
712120%7.0 T--4 120 43 149-200 57778 312REG  312REG 7:8 4 745-1489 196-393| 130-261 | 3.2 466 | 2468 1819 | 425 6569 | 3277 2417 |49 10803| 100 22000 | 76 102
5L2140x7.0 -4 140 514 171-222 6314-83/4 MpREG  412REG 5:6 4 718-1436 190-379| 118-236| 3.2 466 2613 1927 | 4.25 659 3471 2560 |49 10803] 100 22000 | 73 98
5L2159x7.0 T1-5 159 &4 171-222 634-8314 412REG  4112REG 56 5 828-1656 219-438| 106-212| 4 585 | 4221 3113 | 565 824 5962 4397 |80 17600 160 35200| 111 148
LZ165x7.0 TT-4 165 612 213-251 8as-978 4RREG  412REG 2 4 450-899  119-237| 191-382| 3.2 466 | 1018 751 4,25 659 1352 997 |49 10803| 100 22000 | 46 62
5L2165x7.0T-3.5 | 165 612 213-251 838-978 MpREG  412REG 56 3.5 | 686-1371 181-362| 102-205| 2.8 408 2555 1885 | 3.955 577 3609 2662 |80 176000 160 35200 | 66 88
5L2165x7.0 TT-4 165 62 213-251 83e-978 412REG  4112REG 5.6 4 862-1724 228-456| 101-202| 3.2 466 3673 2709 | 4.25 659 4878 3597 |80 17600 160 35200| 88 119
5LZ165x7.0 TI-6 165 6112 213-251 8as-9s J12REG  412REG 56 5 862-1724 228-456| 101-202| 4 585 | 4590 3386 | 5,65 824 6484 4783 |80 17600 160 35200 | 100 135
5L2165¢7.0 TI-6 165 6112 213-251 838-9758 412REG  412REG 5:6 6 862-1724 228-456| 101-202| 48 700 | 5509 4063 | 6.78 988 | 7781 5739 |80 17600| 160 35200 | 121 162
QLZ165x7.0 TT-4 165 612 213-251 8ae-978 4pREG  412REG 910 | 4 990-1979 262-523 | 93-187 3.2 466 | 4579 3377 | 4.25 659 6082 4485 |80 17600 160 35200 | 98 132
L2172x7.0 -4 172 634 213-251 838-978 MpREG  412REG (2 4 450-899  119-237 | 191-382| 3.2 466 1018 751 4.25 659 1352 997 |80 17600 160 35200 | 46 62
3L2172x7.0 -6 172 b3 213-251 B83e-978 412REG  4112REG 34 6 770-1539 204-407| 107-214| 4.8 700 | 4660 4854 | 6.78 988 6580 4854 | 100 22000| 170 37400 | 126 206
AL2172x7.0 -7 172 634 213-251 838-978 412REG  412REG 4:5 i 833-1665 220-440( 109-217 | 5.6 817 | 6158 4541 | 7.91 11564 | 8698 6415 | 100 22000 170 37400 | 154 206
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HARS SMERSF kR FRE IR A | R HE i [{Ij_ji’ﬁp& g% Eiiﬁjkﬁé % %E % %%
Model Tool OD Bit Size Connected Thread Lobe |Stage Flow Rate Rotory Working Output Max Max Working Max Output
i T Speed | Pressure Loss Torque Pressure Loss Torque Pressure Pressure Power
mm in mm in up down lom gpm Pm MPa psi | Nm lo-ft |MPa psi |[Nm Ib-ft KN Ib KN b KW hp
512172x7.0 -4 172 63 | 213-251 838-97 412REG 412REG 5:6 4 |947-1894 250-500 | 92-185 | 3.2 466 | 4160 3068 | 425 659 | 5525 4075 | 100 22000 170 37400 | 126 170
5LZ172x7.0T-56 | 172 634 | 213-251 8ae-97s MpREG 4112REG 5:6 5 |947-1894 250-500 | 92-185 | 4 585 | 5200 3835 | 5.65 824 | 7345 5417 | 100 22000 170 37400 | 118 159
5L2172x7.0T-6 172 63a | 213-251 83-978 412REG 412REG 5:6 6 |947-1894 250-500 | 92-185 | 4.8 700 | 6240 4600 | 6.78 988 | 8814 6500 | 100 22000 170 37400 | 142 190
2172%7.0T-5 | 172 63 | 213-251 83898 4pPREG 4112REG 7:8 5 | 1183-2366 312-625 | 84-168 | 4 585 | 7176 5293 | 5,65 824 | 10137 7476 | 100 22000 170 37400 | 150 200
9L2172x7.0T-2 | 172 634 | 213-251 8ae-97s MpREG 412REG 910 | 2 |1206-2411 319-637 | 78-156 | 1.6 233 | 3148 2320 | 2.26 330 | 4446 3279 |100 22000/ 170 37400 | 61 82
QLZ172x7.0T-4 | 172 634 | 213-251 83978 412REG 4112REG 9:10 | 4 | 1110-2220 293-586 | 84-169 | 3.2 466 | 5365 3949 | 4.25 659 | 7112 5245 | 100 22000| 170 37400 | 78 105
512185x7.0T-6 | 185 7ws | 222-251 8au-97s NpREG b5EREG 5:6 5 9851970 260-520 | 91-182 | 4 585 | 5548 4090 | 5.65 824 | 7836 5779 | 100 22000 170 37400 | 134 180
LZ197x7.0T -4 197 T3 | 251-311 9we-121/4 | B12REG 658REG 1:2 4 1465930 123-246 | 139-277| 3.2 466 | 1366 1007 | 425 659 | 1814 1338 |100 22000 170 37400 | 47 62
5LZ197x7.0T-4 | 197 734 | 251-311 Qwe-1214 | 512REG b58REG 5:6 4 |1113-2225 295-588 | 79-158 | 3.2 466 | 5022 3704 | 425 659 | 6700 4920 | 150 33000 200 44000 | 99 133
5LZ197x7.0T-5 | 197 734 | 251-311 Qwe-1212 | 512REG 658REG 5:6 5 |1113-2225 295-588 | 79-158 | 4 585 | 6277 4629 | 5.65 824 | 8866 6540 | 150 33000 200 44000 | 130 176
SL2197x7.0T6 | 197 734 | 251-311 9us-121a | S12REG 658REG 5:6 6 | 1113-2225 295-588 | 79-158 | 4.8 700 | 7533 5555 | 6.78 988 | 10640 7847 | 150 33000 200 44000 | 1567 210
2197x7.0TF5 | 197 734 | 251-311 91214 | 512REG 658REG 7:8 5 |1230-2460 295-588 | 75-150 | 4 585 | 7220 5324 | 5.65 824 | 10197 7520 | 155 34100 250 55000 | 130 176
L2197 7.0 -4 197 73a | 251-311 978-12114 | B12REG 658REG 910 | 4 | 1267-2534 335-670 | 72-145 | 3.2 466 | 6260 4617 | 4.25 659 | 8315 6132 | 150 33000| 200 44000 | 113 152
1Z203x7.0Tr-4 203 8 251-311 9ms-1212 | 512REG 65EREG 1:2 4 1465930 123-246 | 139-277| 3.2 466 | 1366 1007 | 425 659 | 1814 1338 |100 22000 170 37400 | 47 62
5l2203x7.0T-4 | 203 8 251-311 978-1214 | 512REG 658REG 5:6 4 [1113-2225 295-588 | 79-158 | 3.2 466 | 5022 3704 | 425 659 | 6700 4920 | 155 34100 250 55000 | 99 133
5l7203x7.0T-5 | 203 8 251-311 978-1214 | 512REG 658REG 5:6 5 |1113-2225 295-588 | 79-158 | 4 585 | 6277 4629 | 5.65 824 | 8866 6540 | 155 34100 250 55000 | 130 176
712203%7.0T-5 | 203 8 251-311 Q8-1212 | 512REG 6sEREG 78 5 |1230-2460 295-588 | 75-150 | 4 585 | 7220 5324 | 565 824 | 10197 7520 | 155 34100 250 55000 | 143 194
9LZ203x7.0T-4 | 203 8 251-311 978-1214 | 512REG 655REG 910 | 4 | 1267-2534 335670 | 72-145 | 3.2 466 | 6260 4617 | 425 659 | 8315 6132 | 150 33000| 200 44000 | 113 152
5l2210x7.0T-5 | 210 8us | 251-375 9we-1234 | 512REG 668REG 5:6 5 |1228-2455 325-650 | 75-150 | 4 585 | 7481 5517 | 5.65 824 | 10567 7793 | 180 39600 300 66000 | 149 200
5l2216x7.0T-4 | 216 818 | 311-394 121/4-1512 | 658REG 658REG 5:6 4 |1228-2455 325-650 | 72-145 | 3.2 466 | 6106 4502 | 425 659 | 8108 5980 | 180 39600 300 66000 | 112 150
5LZ216x7.0T-5 | 216 Bis | 251-311 Qwe-121a | 658REG 68EREG 56 5 |1228-2455 325-650 | 72-145 | 4 585 | 7631 5628 | 565 824 | 10607 7823 | 180 39600 300 66000 | 147 197
57228x7.0T-4 | 228 9 311-394 1214-1512 | 658REG 658REG 5:6 4 |1228-2455 325-650 | 72-145 | 3.2 466 | 6105 4502 | 425 659 | 8108 5980 | 180 39600 300 66000 | 112 150
517228x7.0T-5 | 228 9 251-311 Que-1212 | 658REG bs8REG 5:6 5 |1228-2455 325-650 | 72-145 | 4 585 | 7631 5628 | 5.65 824 | 10607 7823 | 180 39600 300 66000 | 147 197
3l2244x7.0T-6 | 244 9ss | 311-445 1214-1712 | 658REG 65/8(756REG) 34 6 |1345-2690 355-710 | 75-150 | 4.8 700 | 9570 7060 | 6.78 988 | 11087 8177 | 220 484000| 330 79200 | 158 212
52244x7.0T-4 | 244 958 | 311-445 1211712 | 658REG 65/8(758REG) 5:6 4 |1650-3300 450-880 | 64-129 | 3.2 466 | 9114 6722 | 425 659 | 12105 8927 | 220 484000) 330 79200 | 147 197
5lZ2244x7.0T-5 | 244 9s | 311-445 121417172 | 658REG 6s/8(756REG) 5:6 5 | 1650-3300 450-880 | 64-129 | 4 585 | 11393 8402 | 5,65 824 | 16092 11868 220 484000| 330 79200 | 195 262
C5L7244x7.0T-4 | 244 958 | 311-445 12117112 | 658REG 658(75EREG) 5:6 4 |2100-4200 600-1110] 65-131 | 3.2 466 | 13020 9602 | 4.25 659 | 17290 12753 220 484000) 330 79200 | 215 288
3L2286x7.0T-4 | 286 1114 | 375-660 1434-26 (65/8REG)758REG 34 4 | 2850-5700 97-196 | 3.2 466 | 11840 8731 | 4.25 659 | 15724 11597| 300 67500| 550 123750 195 262
(65/8REG)7 58REG 1000-1500
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