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Preface

Thank you for selecting “Jichai® YOTFJ 750/875 hydraulic coupling reverse
reducing gear box and it is a pleasure for us to provide service for you.

This instruction mainly presents the performance data, operating principle and
structure features, and describes the requirements for packaging with various
mud pumps and for operation and maintenance of YOTFJ 750/875 coupling
reverse reducing gear box. Read the instruction carefully before operating it so

that you can correctly use it and achieve its full potential.
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Cautions

1. The operator shall carefully read the “Instruction” before using the
product, and install, debug, operate and maintain it according to the relevant
regulations and requirements in the book.

2. The user shall select the working oil in strict accordance with the varieties
and grades specified in this manual. Special attention shall be given to the
working period of the working oil and oil change.

3. About rotating parts and high temperature oil: pay attention to safety during
operation and avoid being hurt by the rotating parts; when the coupling is
running, the working oil temperature should be less than 110 ° C, take care to
avoid high temperature burns.

4. Be sure to use genuine spare parts produced or approved by the company.
The company is not responsible for the failure caused by the use of counterfeit
parts.

5. The coupling hoisting hole on the coupling box can only be used to hoist
the coupling itself. The lifting tool, sling and spreader must have sufficient
carrying capacity.

6. Rotating items shall be equipped with a protective cover. The protective
cover must be able to prevent the invasion of harmful foreign matter, withstand
unexpected impact while without over damage of itself. Ensure adequate
ventilation and proper safety distance.

7. When repairing the coupling, it must be ensured that the power machine,
coupling, and working machine are all stopped, and will not start under any
circumstances at that time.

8. The working personnel shall be equipped with earplugs or earmuffs when
the machine is working. If the sound level exceeds 85dB(A), hearing damage
may be caused.

9. During the maintenance, the working personnel may slip or fall due to
leakage of the transmission medium. Clean the leakage timely if possible.
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Chapter | Outlines

1. Brief Introduction

Hydraulic transmission device is widely used for modern oil drilling rig. Its typical transmission system is
diesel engine + hydraulic transmission device + parallel chain which drive the working machine (winch, rotary
table and mud pump) together. This hydraulic transmission system not only makes a high utilization rate of
the power set, but also increase the operation reliability of all the sets. With the rapid development of drilling
technology, various new drilling rigs have been developed and produced such as fully automatic electrically
driven drilling rig, hydraulic top driven drilling rig, hydro-electric driven drilling rig and truck-mounted drilling
rig. The new design and good performance of their overall drive mechanism embodies strong characteristic
of times. Generally, the transmission of the mud pump is separated with that of the winch and the rotary
table, using diesel engine (motor) to drive the mud pump set. The conventional mud pump set is that diesel
engine drives the mud pump through a gear box, clutch and combined V belt, which is large in size and
complex in system, and also pump displacement and pressure can only be adjusted by regulating the throttle
of engine or replacing cylinder liner of mud pump. It" s no good for frequent change of the pump liner and no
good for diesel engine working at low speed range for long time, so the displacement and pressure of mud
pump can only adjusted at a limited range, therefore, the requirement of drilling technology can not be met.
In order to solve the above-mentioned problems and meet the development requirement of new drilling rig,
our company has developed the fixed-guide speed-governing hydraulic coupling reverse reducing gear box.

2. Model

2.1 Model indication

YOTEJ I A I e

L Conversion serial No.A.B.C.

Cooling mode:
Lsh---Combined water cooled
Df---Separately air cooled

— Mounting mode: F---Connected to engine with a flange
D---Separately Mounted

Reduction ratio:10:1

Working cavity diameter---750/875mm

Hydraulic coupling reverse reducing gear box
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2.3 Basic data of coupling

Table 1 Technical data for YOTFJ750/875 fixed-guide speed-governing type hydraulic coupling reverse
reducing gear box

[nametp paboueit nonoctn (mm)
ata
750 875
Input speed(r/min) 1000~1500 1000~1500
Transferred power range(kW) 440~1300 950~1500
Reduction ratio 1.8~3.3 1.8~3.3
Rated slip 3%~5%
Speed governing range 1~1/3
Reaction sensitivity of clutching 25~35
Temperature of working oil( ) <110°C
Oil grade 6# or 8#(6# hydraulic driving oil is use.d.under the condition of ambient
temperature of above -20 | and 8# oil is used below -20
Cooling mode Combined water cooled/Separately air cooled
Overall dimension(LxWxH mm) 1600x1300x1970 1700x1300x2100

3. Working Principle

The working principle of the hydraulic coupling reverse reducing gear box is shown as attached
Fig.1.When prime mover (diesel engine or motor) drives the input shaft (1) and pump wheel (4) to rotate,
the working oil forms high speed and high pressure liquid flow under the action of pump wheel vane, and
flows from shaft center to its outside, then radial inflow into the turbine (2) and make it rotate. The liquid flow
coming out from the turbine returns to pump wheel (4), forming continuous circulation between pump wheel
(4)-turbine (2)-pump wheel (4).The pump wheel(4) converts the mechanical energy transferred by the prime
mover into the dynamic energy and pressure energy of working fluid, while the turbine converts the latter into
the former, finally transfer it to universal coupling and mud pump through the reducing gear box behind the
coupling. When pump wheel (4) rotates at a constant speed and working machine applies increasing load
to the coupling turbine through the mechanical parts of drilling rig and the gear box, the turbine speed will go
down; Whereas when working machine applies decreasing load to the turbine, the turbine speed will go up.

When pump wheel(4) rotates, it drives oil supply pump(13) to rotate through gear(16) and working oil is
drown out from oil tank(lower casing)(17) through rough filter(15) and oil piping(101),then is filtered in the
filter(8) and cooled in oil cooler(7),finally enters into control valve(9) from port P through piping(103).When
compressed air enters into control valve(9)from its Z 1/4 " port, the pneumatic piston(10) and hydraulic
piston(11) and spring (12) are pressed down, working oil flows into working cavity of coupling through port
A of the control valve and piping(104) for energy conversion, and then returns to oil tank(17) from port 01 of the
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coupling, and the working cavity of coupling is in fully filled (i.e. “On” ) state. At this time, the prime mover
transmits power out through coupling and output shaft (6); When compressed air is drained out from the Z
1/4 " port of the control valve, the pneumatic piston (10) and hydraulic piston (11) move upward under the
action of spring, the working oil flows back to oil tank through port 02 of the control valve and piping (105),
meanwhile, port A of coupling working cavity closes, i.e. there is no working oil passing through piping(104)
or entering into coupling working cavity, while the working oil remaining in the working cavity flows back to
oil tank(17) through the fixed guide (5) of the coupling. At this time, the prime mover drives the pump wheel
of coupling reducing gear box to rotate , while the turbine of it stops rotating, the working cavity of hydraulic
coupling is in fully drained-off (i.,e. “Off" ) state.
The coupling reducing gear box has the function of clutch.

4. Characteristic Curve
4.1 Power capacity

The power capacity of coupling reverse reducing gear box is shown as Fig1.1 .The model of the coupling
gear box can be defined according to its input power P1(i.e. engine rated power PC minus fan power
consumption PCF) and its input speed n1(i.e. engine rated speed nc).

For example, when PC=1100kw, PCF=40kw, then P1=1100-40=1060kw;

While when n1=nc=1300r/min, then YOTFJ 750 hydraulic coupling reverse gear box should be chosen. Its
reduction ratio can be selected in the range of 1.8~3.3.

LR
28

Input power P1(kW)
I
N
;

’e

\

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Input speed(r/min)

Fig1.1 Power Capacity Diagram of YOTFJ750/875 Coupling
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4.2 Output characteristic
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Fig 1.2 Non-dimension Output Characteristic Curve of YOTFJ750/875 Coupling
(The control valve opening K is 10%,20%,30%,......,100% respectively as shown in Fig 1.2)

1-Characteristic curve of working machine with decreasing moment 2-Characteristic curve of working
machine with constant moment 3- Characteristic curve of working machine with linear moment 4-
Characteristic curve of working machine with parabolic moment 5- Characteristic curve of working machine
with steep-rise moment

5. Structure Features

The hydraulic coupling reverse reducing gear box has the following structure features.

5.1 The fixed guide speed-governing technology is used for the coupling reverse reducing gear box, which
is the first one in domestic. It is of the new structure, sensitive and reliable in speed governing and clutch
control, and has its own features in system function and construction.

5.2 The output shaft of the coupling reverse reducing gear box is located 425mm above the center line of
its input shaft and near the center height of the mud pump input shaft, which the diesel coupling reverse set
can be connected directly with the mud pump through a universal coupling.

5.3 The coupling reverse gear box has one group of gears less than coupling ahead gear box, with about 1%
higher transmission efficiency.

5.4 The lubricating system of coupling reverse gear box has been modified so as to meet the lubricating
requirement of the bearing train with the working cavity of coupling reverse gear box being fully drained off (i.e.
pump wheel rotates, while turbine speed is zero).

6. Performance features

6.1 The hydraulic coupling reverse reducing gear box has the following performance features:
6.1.1 Easy for installation. Both diesel coupling set and drilling pump can be wholly hoisted respectively for
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installation.

6.1.2 Compared with the configuration of traditional single pump sets, driving belt is no longer used and
there is no need to frequently adjust the tension of belt.

6.1.3 Having the function of clutch. When diesel engine is running, the coupling set can make smooth
clutch on-off at any speed through oil feeding and draining of coupling without any impact and wear. It
replaces the gas bag clutch and simplifies the drives parts.

6.1.4 Preventing torque overload. In case of the moment of output shaft increases suddenly, the coupling
will have an increased slip by itself so as to protect the engine, mud pump and coupling reverse gear box
from being damaged.

6.1.5 Reliable operation and long service life. The coupling reverse gear box is a flexible transmission
device with mineral oil as medium. It has no impact and wear during operating and clutching. At the same
time, it can absorb the vibration from the engine and mud pump. Therefore, its operation reliability and
service life are obviously higher than the mechanical transmission devices with no coupling. It increases the
life of the engine and transmission system of 40%~60% and reduces pulsating vibration amplitude of mud
pump of 50%.

6.1.6 Forced splash lubrication is used for both bearing and gear, and oil passages are designed in the
casing for lubricating and cooling the gear end face and bearing to ensure their normal operation.

6.1.7 Oil pressure taper interference fit is used for the connection of the turbine shaft and output shaft of
gear train with the inner hole of gear, with features of large transferring moment, long service life as well as
reliable and safe operation.

6.1.8 Non-contact centrifugal seal is used for both the input and output shaft ends, which never wear and
have long service life.

6.2 Mounting mode

Mode 1: Combined water cooling, flange connection

Combined water cooling is used for the reverse reducing gear box. Its input end is connected to diesel
engine with an elastomeric coupling(3) and both the coupling and engine are installed on the same common
base(4), with features of reliable performance, compact design and easy to be moved and transported. It is
the typical diesel coupling reverse set and also the main coupling reverse set recommended by our company.
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Fig 1.3 Combined water cooling, flange connection(on the common base)

1-Universal coupling 2-Oil cooler 3-Elastomeric coupling 4-Common base

Mode 2: Separate air cooling, independent mounting

The coupling reverse reducing gear box is separately air cooled and independently mounted on a separate
base (4). It is connected to diesel engine through the universal coupling (3) and connected to mud pump
input end with the universal coupling (1). With the flexible mounting mode, it can be packaged with different
types and various models of prime movers, and is also suitable for modification of the conventional matching
system of mud pump set. It only need to make a common skid according to site condition , connect the
coupling with engine and install them on the skid to form a module unit for easy installation and transport

n
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Chapter Il Operation and maintenance

1. Precautions for Operation

Customers shall carry out correct operation and maintenance to the coupling reverse reducing gear box
according to the requirements of this instruction .Operators should strictly abide by the following items during
operation:

(a) Carefully read this instruction to make full understanding of the structure features and operating
method of the coupling reverse reducing gear box.

(b) Select right working oil according to the types and grades specified in the instruction .Oil container
should be clean and oil deposited and filtered before being used.

(c) Observe instrument values of the coupling reverse reducing gear box. The working oil pressure
should be 0.15~0.45Mpa and oil temperature be lower than 100  when it runs at rated condition. In case of
being separated with the working machine (mud pump), the working oil pressure should be 0.05~0.15Mpa
when it runs at rated speed.

(d) Strictly and carefully carry out the technical maintenance works as per specified requirements.

(e) Observe running condition of diesel engine during operation of coupling set. In case of any abnormal
situation occur, find out the trouble and shoot it.

(f)  If a new coupling is beyond its storage period or an old coupling is reused after being stored for a
long time, it can not be installed and reused directly. Complete inspection shall be made for the coupling
before being used.

2. Working Oill

2.1 Hydraulic transmission oil is a kind of oil with high purity. If ambient temperature is higher than -20
select 6# hydraulic transmission oil which is a light yellow transparent liquid; If ambient temperature is lower
than -20 , select 8# hydraulic transmission oil which is a red transparent liquid. Keep the oil well during
storing and using. Put it in a warehouse or in a dry place with good ventilation and prevent any contaminant
and water from entering into it to avoid being emulsified.

2.2 Working period and oil change

2.2.1 In the initial operation period of a new coupling reducing gear box, the first oil change shall be
performed after operating for 50~100 hours. The second oil change shall be done after operating for
additional 300~500 hours (The changed oil still can be reused after being filtered).

2.2.2 Check the working oil once every three months. If available, send the oil to laboratory for sample
inspection. Change the oil if it is in any of the following conditions:

a. Moisture content>0.2%

b. The oil viscosity is 6 centipoise higher than new oil at 50
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c. Total contaminant (standard benzene un-dissolved matter) is up to 0.2%

d. Total salinity is 5% lower than new oil

e. High hydrochloric acid

f. Much more foam

If oil sample inspection in laboratory is not available, oil sample should also be taken on time and make
visual inspection to see whether it is emulsified. If it smells odor or its color becomes darker, it need to do
a corrosion test. That is, put an aluminum strip, an iron strip and a copper strip into the oil and boil them at
100 for 3 hours. If one of the metal strips is found corrosive, the oil must be changed.

It is better to change the oil after its circulating flow stopping for a certain time. Clean the oil filter at the
inlet of oil supply pump during oil changing. Carefully observe if there is any chips and fragment of parts.
Make disassembling for further check if necessary.

a. Oil should be changed with new one after 2000 hours operation, and the changed oil should be
discarded.

b. Disassembling for check and middle overhaul are required after 5000 hours operation of a new coupling.

2.3 Method for oil change

2.3.1 Open sight cover;

2.3.2 Crank the input shaft of coupling, turn the drain screw at the excircle of pump wheel housing to the
lowest position, drain off the working oil in the working cavity of coupling, and then open the drain valve and
all oil plugs at the lower part of housing at the output end and drain off all working oil.

2.3.3 Close the drain valve and mount the sight cover.

2.3.4 Screw out the breather and fill new working oil from here.

2.3.5 An oil dipstick is fitted in the casing for checking the oil level. The method is: Draw out the oil dipstick
and clean it with cotton yarn, then put it back into the oil dipstick holder and draw it out again to see the
oil position on the dipstick. There are three mark lines on the dipstick. The oil level should be between the
two lower mark lines when diesel engine is in normal operation. Before starting a new coupling set, the oil
level should be near the top mark line, and oil level must not be lower than the lowest mark line when it is in
normal operation. Notice: Observe oil level change during coupling operation. If abnormal rising of oil level
is found, check immediately and try to find trouble. Check for cooling water leakage into oil. After trouble is
shot, the oil should be changed with qualified one. If rapid falling of oil level occurs, check for any oil leaking.
Fill working oil after trouble is shot

3. Maintenance

The valid storing period of the coupling reducing gear box after being delivered from the factory is half
year. If it is stored for a longer timer or has a long downtime, make a check and perform maintenance in time.
It is strictly forbidden that the coupling is placed outdoors. Drain off the working oil when it is stored.

Maintenance instructions are as follows:

1st class maintenance: maintain it once every working day

2nd class maintenance: maintain it once every 1000~2000 hours

3rd class maintenance: maintain it once every 5000hours.
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Serial ltems Class
NO. 1 9 3
1 Clean the outside of coupling A
2 Check oil level A
3 Check working oil for any leakage A
4 Check foot bolts for any loose A
5 Check for any abnormal sound and vibration A
6 Monitor the oil temperature and oil pressure A
values showed on gauges
. Check the bolts of input and output flanges for A
any loose
8 Open the cover plate to check gear N
engagement
9 Clean control valve A
10 Check for any water in working oil A
1 Check oil inlet and outlet pressure difference of N
oil filter
19 Change working oil and clean oil filter at the N
suction port of oil pump
13 Remove, check and clean oil cooler A
Carry out overhaul according to Overhaul
14 : . A
Regulations and Instructions

Note: You must perform the items marked with “A ~
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Chapter Il Trouble Shooting

The possible troubles, causes and trouble-shooting for the coupling reverse reducing gear box during
operation:

ltems Possible causes Trouble-shooting

Low mounting accuracy Readjust it

Loose of foot bolts or connecting

Vibration bolts of input and output flanges

Tighten all bolts and screws

Torsional vibration of coupling set Reduce vibration according to

calculation
Pressure gauge damaged Change pressure gauge
Low oil level Fill oil

No oil pressure or too low oil
pressure

Control valve seized at “oil drain”

position Clean or repair control valve

QOil filter at the inlet of oil pump Clean or change filter gauze

blocked

Oil cooler blocked Clean and dredge oil cooler
Over high oil temperature(>110°C)

Over high oil level Lower oil level

Mechanical parts such as bearing

gear damaged Dismantle and overhaul

Abnormal sound

Coupling can not be separated with | The control handle of control valve | Turn the hand wheel left to zero
mud pump is not in the right position position
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Chapter IV Packaged Coupling Set

1. Packaging Mode

Coupling reverse deducing gear box can be packaged into coupling reverse power set with series 2000,

series 3000 and series 4012 diesel engines.

2. Model of Coupling Set

Model indication:

o I |

| /]

l— Reduction ratio:10:1

Code of engine speed:
No code—1500r/min

1 ~—1200r/min

2 —1000r/min

3 —1300r/min

Code of mode A. B. C

For example: CO810F-3/20
C: Diesel engine O: Coupling
810: Engine rated power is 810 kW
—3: Engine rated speed is 1300 r/min

20: Gear reduction ratio is 2.0

3. Installation and Packaging

3.1 Packaging mode

The coupling is connected to diesel engine with an elastomeric coupling and both of them are installed
on the same common base. The diesel coupling set is combined water cooled with its output end connected
directly to mud pump through a universal coupling, as shown in Fig 4.1. It is the packaging mode of the new
mud pump set composed of coupling reverse set packaged with mud pump. Although the input end of the
coupling reverse gear box has an opposite rotation to its output end, the mud pump is able to input from its

F: Reverse

Rotation of
F—-Reverse
{ opposite

engine )

set output shalt

to the rotation of

Engine rated power kW

Code of coupling

Code of engine fuel:
C—diesel engine
T—natural gas

S—dual fuel
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both ends. Forward rotation of the mud pump can be guaranteed by putting its power end to the left hand
(viewed from coupling reverse set).When site working condition is specially required, customers can choose
the reverse mud pump(R series) manufactured by Baoji petroleum machinery factory to keep the normal
installation position of mud pump(i.e. putting its power end on the right hand).Since there are many drilling
mud pump manufacturers, with different performance figures and interface dimensions, our company will
carefully study the matching and choose the best packaging proposal according to the different demand of
customers and working condition requirement, and also can provide design, manufacture, installation and
commissioning of the overall matching system of mud pump set.

Puc. 4.1 PucyHok BHELUHEro Bifa yCTaHOBKM peaykTopa 0bpaTHOro xoaa ruapoarperata MOHOGMI04HOMO Hacoca

Rewerse reducing
Unverisal shaft gear box of coupling High elastic coupling

O1l Drlling
Pump

Diesel engine

Fig 4.2 Transmission schematic Diagram of coupling reverse gear box of mud pump set
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3.2 Recommended matching

Serial No Model o;‘:toupling Modeplurcr)]:) mud Mud pump manufacturer P%Trp:ﬂg gﬂmger
1 CO470F-1/33 3NB500C Lanzhou Petroleum Machinery Factory 95
2 CO810F-3/30 3NB1000C Lanzhou Petroleum Machinery Factory 110
3 CO1000F/33 3NB1300C Lanzhou Petroleum Machinery Factory 120
4 CO1300F-3/30 3NB1600 Lanzhou Petroleum Machinery Factory 115
5 CO510F-3/20 F-500 Baoji Petroleum Machinery Factory 150
6 CO810F-3/25 F-800 Baoji Petroleum Machinery Factory 120
7 CO900F/25 F-1000 Baoji Petroleum Machinery Factory 140
8 CO1000F/30 F-1300 Baoji Petroleum Machinery Factory 120
9 CO1300F-3/25 F-1600 Baoji Petroleum Machinery Factory 120

The listening in the above table is the model series of the two major mud pump series (F and 3NB) mostly
used in oil field packaged with coupling reverse set. It is presented here only for reference. Customers can
propose suggestions and requirement according to actual working condition so as that we will provide you
with excellent service.

4. Installation Requirements

4.1 First, turn on the air supply for the coupling control valve, with the pressure being at 0.5~0.8MPa.

4.2 Installation and alignment requirements for coupling set

During transportation or after operating for a certain period of time, the relative position accuracy of the
coupling set may change, so check and adjustment will be needed. When you do this, the set should be filled
up with oil and water. It is required that the axial displacement should be within  +2mm, the radial shift within
+0.2mm and the angular deviation within  +0.5° between the engine and coupler input end and between the
coupler output end and the coupling input end.

Make the check and adjustment as follows:

(1) Put the holder of a magnetic micrometer (radial adjusting dial gauge A) on the input flange of coupling
reverse gear box, with the stylus pointing to the outer circle of engine flywheel. Put the holder of the other
micrometer (end face adjusting dial gauge B) on the input flange of coupling reverse gear box, too (the two
meters are 90°to each other on the circle), with the stylus pointing to the end face of engine flywheel.

(2) Bar the coupling input flange and the runout of both the radial and end face adjusting dial gauges
should be within +0.2mm; or make the adjustment by adjusting the pushing bolt and the thickness of shim. If
the end face runout is more than +0.2mm, adjust the left or right adjusting bolts.

Special notice: You must tighten up the four M24 foot bolts and loosen the pushing bolts before making
alignment with the dial gauge.

4.3 Connecting requirements
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Upon the completion of the alignment between the coupling and diesel engine, fasten all the connecting
bolts. The tightening torque for the connecting bolts should meet the requirements shown in the following

table
Diameter Pre-tightening force N Tightening torque N.M
M8 16500 25
M12 38500 86
M16 73000 215
M20 113000 400

5. Operation and Control of Coupling Set

Before starting coupling set, check the operation of diesel engine according to the requirement and
instructions specified in its manual. The control valve of coupling reverse gear box should be in “off”
position (i.e. the valve of compressed air supply is in “off” state and hand wheel screw is back to the
longest position).

Start the engine and let it run at idle speed for 5 minutes. Increase engine speed up to 1000 r/min and let
it run for 5 minutes. Observe the readings of pressure gauge and temperature gauge of the coupling reverse
gear box, with working oil pressure of 0.05~0.15 MPa and oil temperature of less than 60 . Check the
operation of mud pump circulating system as per regulations. Turn on the air supply for the coupling control
valve or turn the control valve hand wheel to the right (hand wheel screw is turned to the shortest position),
the coupling control valve fully opens and coupling working cavity is fully filled with oil. Then the output shaft
rotates slowly and speeds up to the corresponding speed. At this time, the mud pump speed should reach
the relative pumping speed.

The coupling set runs for 5 minutes. Observe the readings of the pressure gauge and temperature gauge
of coupling reverse gear box. The working oil pressure should be 0.1~0.2 MPa and oil temperature be less
than 80

Adjust engine speed to the rated one. The working oil pressure should be 0.15~0.45MPa and oil
temperature be less than 100  at the rated condition.

Special notice: When compressed air valve is used to control the opening of coupling valve, be sure to
turn the control valve hand wheel left to zero position. When the hand wheel is used to adjust the opening of
the control valve, compressed air supply must be cut off.
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Hydraulic Transmission Business Division of CNPC Jichai Power company Limited
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Address:No. 11966, West Jingshi Road, Changging District, Jinan City ,
Shandong Province, China

HP Zm: 250306
Postal Code:250306

ZAREEIE (fEE): 0531-87422428
Customer Service Tel (Fax) :0531-87422428
M %E: http://jichai.cnpc. com. cn
Website: http://jichai.cnpc. com. cn
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‘Superior.quality, first-class service” is our commitment to you.



