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1. General information 

The 3NB-500 triplex is a reciprocating, positive displacement, horizontal 

single-acting piston pump which will be designed and manufactured as per API 

Spec 7K. It is made up of power end, connection case, and fluid end. The power 

end consists of pump housing, main shaft, bearing, cover of pump housing, tie bar, 

bull gear and pinion, crosshead, connection rod, etc. The fluid end consists of 

cylinder liner, piston, piston rod, fluid cylinder block, suction and discharging valve, 

etc. The three parts will be attached with bolts. This pump is designed for workover 

services and sidetracking.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A-3



2. Main technical and performance parameters 

2.1 The meanings of pump model are as follows： 

3——triplex pump 

NB——piston pump 

500——Max. Input power of pump is 500hp（380kW） 

2.2 3NB-500 piston pump parameters 

2.2.1 Pump specifications 

Gear Ratio……………………………………...5.043 

Stroke Length…………………………………..8”（203.2mm） 

Eccentricity, crankshaft………………………..4”（101.6mm） 

Diameter, piston………………………………..φ140mm 

2.2.2 Pump designed performance parameters 

Max. Input power………………………………500hp（380kW） 

Max. Pressure………………………………….4000psi（28MPa） 

Max. Displacement…………………………….7.54bbl/min（1200L/min） 

Max. Strokes……………………………………160 stroke /min 

Overall dimensions（Length x Width x Height）……96.06″×66.93″× 40.4″ 

(2440×1700×1026mm) 

Approximate Weight……………………………………7452lbs（3380kg） 
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3. Structural description 

The 3NB—500 piston pump consists of the power end, fluid end, connection case, 

lubrication system, suction manifolds, etc. (see the following figure: 3NB-500 

Piston Pump assembly) 

The power end is power source for mud pump and it will provide appropriate 

power to the fluid end which can transfer the mechanical energy into fluid energy 

to feed the water or slurry. The connection case is designed for connecting the 

power end and the fluid end. The energy transferring of the power end and fluid 

end can be realized through the connection rods, crosshead and pistons. The 

crosshead unitizes clamp type connection to piston. The driving diagram of pump 

is as follows: 
 

 
Driving diagram for 500 piston pump 

Main structural features are as follows: 

 Compact structure and light weight are easy for transportation. 

 The crankshaft utilizes eccentric wheel and main shaft for easy 

dismantling, maintenance and machining.  

 The crosshead unitizes clamp type connection to piston for piston 

replacement and maintenance. 

 The power end unitizes connection case type to the fluid end for easy 

maintenance.  

 The cylinder liner and piston of fluid end unitizes water cooled type.  

Power end bearing, gear and shaft liner 

Pump power end lubrication system 

External power Power end pinion shaft Power end main shaft assembly

Discharging manifolds 

Fluid end 

Suction manifolds 

Discharge 

Suction 
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Parts list of 3NB-500 piston pump assembly 
Item 
No. Drawing NO. Description Qty. 

1 G04010000012AA Power end assembly 1 
2 P6004379AA Seal pad, end plate 1 
3 5300200012 Oil seal B90x120x12D 6 
4 P0100215AA Seal cover, cross head 3 
5 P1000356AA Seal pad, crosshead 3 
6 4300812040 Bolt M12x40 12 
7 P1100625AA Dust ring 3 
8 G04050800003AA Clamp assembly 3 
9 G04070000001AA Piston assembly 140 3 
10 P1600037AA Liner 140 3 
11 G04080000001AA Connection box 1 
12 P2200507AA Stud bolt 12 
13 P1200395AA Nut M42x3 12 
14 P1100696AA Cap, liner 3 
15 5300100514 ○ sealing ring 160x5.3 3 
16 G04050000014AA Fluid end assembly 3 
17 G04130000002AA Cover, connection box 1 
18 G04140000001AA Water tank 1 
19 P4600030AA Exhaust pipe 1 
20 P6301271AA Nameplate 1 
21 G09070100001AA Support 3 
22 P2600051AA Handle 1 
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3.1 Power end  

Power end consists of pump housing, pinion shaft, pinion, main shaft assembly, 

combined connection rod, crosshead, etc. The power transmission course: 

External force is transferred to pump through pinion shaft. Pinion shaft transfers 

power to main shaft through pinion. Main shaft transfers power to fluid end through 

connection rod and crosshead so as to operate pump. Meanwhile, lubrication 

system also gets power through the pinion shaft of pump. The main structural 

characteristic of power end is as follows：（see the following figure: power end 

assembly） 
 The crankshaft utilizes eccentric wheel and main shaft for easy 

dismantling, maintenance and machining. 

 The short transmission distance reduces the volume and the weight of 

pump. 
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Parts list of power end assembly 
 

Item 
NO. Drawing NO. Description Qty.

1 4500300005 Bearing 2 
2 P1200363AA Lock nut 2 
3 P1000347AA Washer 2 
4 4500300003 Bearing 2 
5 4301316040 Bolt M16x40 12 
6 P0200343AA Extended sleeve, main shaft 2 
7 P0100213AA End cover, main shaft 2 
8 P1400275AA Lubricating seal sleeve, main shaft 2 
9 4301310020 Bolt M10x20 8 
10 P1000351AA Seal shim, end cover of main shaft 2 
11 P1400278AA Slip, connection rod 3 
12 5300100175 ○ ring 60x5.3 4 
13 5300100143 ○ ring 50x2.65 4 
14 G04010200009AA Pump housing 1 
15 P2200487AA Stud bolt 28 
16 4309300016 Nut M16 28 
17 QBJ120112 NPT1 1 /2 square end tapered screw plug 1 
18 P6201985AA Shim, sight hole 1 
19 4309300012 Nut M12 6 
20 P2200117AA Stud bolt M12x45 6 
21 G04010200010AA Sight hole 1 
22 P1300342AA Fitting 1 
23 5400100015 Air filter 1 
24 G04010700006AA Connection rod 3 
25 P6202026AA Shim, pump housing 2 
26 G04010500008AA Main shaft assembly 1 
27 P2000454AA Pin 3 
28 P4400019AA Crosshead 3 
29 P0200138AA Flange, input shaft 1 
30 P6000942AA Press plate 1 
31 4302808030 Bolt M8x1x30 2 
32 4313000008 Spring washer 8 2 
33 G04010100009AA Pump housing assembly 1 
34 P2400297AA Pinion shaft 1 
35 5300200056 Oil seal FB85x120x12 2 
36 P0100216AA End cover, pinion shaft 1 
37 P1000357AA Shim, end cover, pinion shaft 2 
38 P2200488AA Set screw M16x70 6 
39 P1300344AA Thread pressure head 2 
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40 5300100037 ○ ring 13.2x2.65 2 
41 G04011200002AA Fuel injection pipe 2 
42 P1100625AA Dust ring 3 
43 P1100628AA Internal spacer, pinion 2 
44 P5400114AA Key, pinion shaft 2 
45 P3000061AA Pinion shaft (left) 1 
46 P3000062AA Pinion shaft (right) 1 
47 P1100630AA External spacer, pinion 2 
48 4300816050 Bolt M16x50 16 
49 P4100207AA Elbow 1 
50 G04011100003AA Connection sleeve 1 
51 P6300036AA Nameplate 1 
52 4315003005 Rivet, nameplate 3x5 4 
53 G04011400001AA Base, SJ nameplate 1 
54 4315306016 Countersunk head bolt M6x16 3 
55 QBJ120206 NPT3/4 square end tapered screw plug 1 
56 QBJ120110 NPT1 1/4 hexagon tapered screw plug 2 
57 P1000169AA Washer 36 1 
58 P1200212AA Nut 1 
59 4314504050 Cotter pin 4x50 1 
60 P0100230AA End cover, pinion shaft 1 
61 P6301865AA SJ nameplate 1 
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Parts list of main shaft 
 

Item 
No. Drawing NO. Description Qty.

1 P3000063AA Left-handed rotation bull gear 1 
2 P5400121AA Key, main shaft 2 
3 4500100056 Bearing 226 2 
4 P2000473AA Eccentric wheel（two sides） 2 
5 4500300006 Bearing 2 
6 P1100674AA Spacing ring, bearing 4 
7 P2000474AA Eccentric wheel （in the middle） 1 
8 P5400122AA Key, eccentric wheel 6 
9 P1100675AA Spacing ring 2 
10 4500300004 Bearing 2 
11 P1100676AA Spacing ring, thrust bearing 2 
12 P1400293AA Shaft sleeve 2 
13 P2400310AA Main shaft 1 
14 P3000064AA Right-handed rotation bull gear 1 
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The structure of main shaft is as follows： 

The three-dimensional diagram of main shaft is as follows： 

 

The main shaft structure has following characteristics： 

 Convenient for replacing spare parts. 

 Convenient for installing the whole rig. 

 Make the course of manufacturing small spare parts easily. Meanwhile 

reduce the volume of small spare parts and the weight of pump. 
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3.2 Fluid end 

Fluid end mainly consists of fluid cylinder block, suction and discharging valve 

assembly, piston rod and piston, cylinder liner, etc. 

Fluid cylinder block is split combination type so as to install and replace easily. 

Fluid end has the following structure characteristics： 

1. The fluid end is of combination type so as to install and replace easily. 

2. Suction valve assembly and discharging valve assembly has the same 

structure and dimension. Wing valve and thru-hole valve seat are 

adopted. The structure of fluid end is as follows: 
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Parts list of fluid end assembly 
 

Item NO. Drawing NO. Description Qty. 
1 P8200060AA Cylinder block 1 
2 P1100101AA Valve seat 2 
3 G04050600007AA Discharge valve assembly 2 
4 P1700048AA O sealing ring 1 
5 P1700049AA Support ring 1 
6 P2000492AA Spring seat, discharge valve 1 
7 P1100697AA Gland 1 
8 P9000018AA Spring, discharge valve 1 
9 P2200540AA Stud bolt M27X150 4 
10 P1200396AA Nut M27 4 
11 P1700366AA Seal ring, rubber 1 
12 P1700348AA O seal ring 1 
13 P1700349AA Support ring 1 
14 P2000490AA Pin 1 
15 P2000491AA Plug 1 
16 P1100694AA Retainer ring 1 
17 P1100698AA Gland 1 
18 P9000019AA Spring, suction valve 1 
19 P1700051AA O seal ring 2 
20 P1100695AA Retainer ring 1 
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Parts list of discharge valve assembly 
 

Item NO. Drawing NO. Description Qty. 
1 P2300063AA Discharge valve body 1 
2 P1700050AA Seal ring, valve 1 
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The three-dimensional diagram of fluid end is as follows： 

 
The structural drawing of piston assembly is as follows:  

The liner of piston pump is manufactured of double-metal which is anti-wear and 

anti-rust. The diameter of liner has three models: 4.75’’. 5’’ and 5.5’’.  Liner shall 

be installed into the fluid cylinder block through the connecting case. 
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Parts list of piston assembly 140 
 

Item NO. Drawing NO. Description Qty. 
1 P2300061AA Piston rod 1 
2 5300100117 O seal ring 40x3.55 1 
3 P0700031AA Piston core 140 1 
4 G04070200001AA Piston cup 140 1 
5 P1100708AA Piston press plate 140 1 
6 P1100707AA Piston circlip 140 1 
7 G04070100001AA Nut assembly, piston 1 
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4. Shipping and storage 

 All pumps are shipped dry and must be flushed and filled with the proper 

lubricant before operation (see section 5). Pumps may be flushed with diesel 

or light oil. When pumps are shipped ocean cargo, care should be taken to 

crate the pump in a watertight container and ship below deck to prevent salt 

water contamination. 

 New pumps are not prepared for long periods of storage and should be put in 

service as soon as possible. To prepare a pump for storage after prior use, 

clean the fluid end and flush it with good rust preventives. Plug all fluid end 

discharge and suction openings. Drain oil from power end, thoroughly clean 

and flush with good rust preventives which will not clog oil passage. Remove 

crankcase breather and plug all openings. Coat the pinion extensions and 

pony rods with a heavy rust preventive. Store pump inside in a warm, dry 

place. 

 Pumps which have sat idle for any appreciable period of time (two weeks or 

more) must have the plungers and valves removed, coated with a light 

lubricant and reinstalled prior to operating. The elastic plunger packing and 

valve inserts will stick to the matching metal parts and become damaged upon 

startup if not disassembled and lubricated first. 
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5. Lubrication system 

All information about lubricating system in this manual should be read carefully 

and performed effectively, which is extremely important for service life of pump.  

5.1 Lubrication requirements of power end 

Providing a well designed trouble-free power end lube system is one of the most 

important factor in obtaining maximum service and long life from the piston pump.  

5.1.1 Lubrication pump 

 Gear pump is usually used as lubrication pump. 

 The rotate speed of lubrication pump and engine are required same. 

 Ensure the displacement of lubrication pump not less than 113L/min when 

engine runs at a low speed so as to ensure the piston pump can be lubricated 

completely even if the piston pump runs at a low speed and a high pressure. 

 The installation position of lubrication should be lower so as to reduce suction 

height. 

5.1.2 Suction pipe of lubrication pump 

 The inner diameter of suction pipe should not less than 50.8mm. 

 The vacuum degree at entrance should not more than 0.035MPa. 

 The screen of suction pipe should be 40-100 mesh. The flux should be 

340L/min. The pressure of bypass safety valve should be 0.7-0.875MPa. 

 The suction pipeline should be as short as possible. Too many bends must be 

avoided. If the length of pipeline is more than 3m，the wire line rubber tube of 

75mm inner diameter should be used. All coupling should be winded with 

sealing belt so as to prevent air from entering. 

5.1.3 Oil tank 

 The capacity of oil tank should be 340L. 10% room should be left. Oil tank 

should be made deeply so as to avoid suction opening exposed. On 

truck-mounted unit, the capacity of oil tank should be not less than 230L for the 

restriction of position. 

 Oil tank should be equipped with a bigger and anti-rain breathing apparatus 

A-24



screen, and oil observing hole or oil ruler. If suction screen is installed inside 

oil tank, it should be installed as low as possible so as to be taken out easily 

periodically. The coupling of suction pipe should not less than 3″. Coupling of 

oil returning circuit should be not less 4″. 

 Under warm condition, an oil cooler is needed to prevent oil temperature from 

being too high and prevent oil viscosity from being improper. Under cold 

condition, an electric control oil groove heater or a pipe casing heat exchanger 

should be used to avoid bad lubricating grease entering into so as to prevent 

lubrication pump from being damaged for too cold lubrication and improper 

lubrication viscosity. 

5.1.4 Filter 

 Min. Flux of filer is 340L/min，Min. working pressure is 1.4MPa，the pressure 

of bypass safety valve is 0.105-0.175MPa. 

 Adopt filer with double cores. The core should be 25-33μm. 

5.1.5 Pressure pipeline 

 Pressure pipe should be wire line rubber pipe. Min. Working pressure should 

be 5.6MPa. 

 In order to maintain the flow speed of 3-3.6m/s, Min. Inner diameter of 

pressure pipeline should be 25.4mm. 

5.1.6 Safety valve 

In lubrication system, it is necessary to use a safety valve to protect filter assembly. 

Because all hoses inside triplex piston can bear higher pressure. 

 Choose 1″spring type shock proof safety valve with pressure of 0.42-1.4MPa. 

 Safety valve pressure should be 0.7-0.875MPa. The returning oil of safety 

valve should be discharged into oil tank. 

5.1.7 Gauge and warning unit 

 An oil pressure gauge, its pressure range is 0-1.05MPa. 

 A vacuum gauge, its measuring range is 0-0.1MPa. 

Under cold weather, the viscosity of gear oil will be increased. Thus even if 

pressure gauge indicates plenty pressure, bypass will transmit a lot of oil into oil 
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tank. Vacuum gauge will measure when oil becomes thin and flows successfully. 

When engine runs at full speed, vacuum degree will descend to 0.01-0.035MPa, 

and then triplex piston pump can work safely. 

 An oil temperature gauge 

Min. Oil pressure: 0.28MPa. 

Max. Oil temperature: 80℃ 

5.1.8 Oil cooler 

In order to ensure piston pump can work on the high temperature area, oil cooler 

must be equipped. Though the permitted Max. Oil temperature is 80℃, while，in 

order to get a good viscosity and oil pressure, its temperature should be not more 

than 51℃. 

 The heat dissipating capacity of cooler should be not less than 3.165x108J/h. 

The flux should be not less than 230L/min. The working pressure should be 

not less than 1.4MPa. Coupling should be not less than 1″NPT. 

 Cooler should be installed on the lower section of filer of lubrication system. 

So the thin oil with higher temperature can flow through filter successively. If 

the cooler, radiator and fan are used completely, cooler should be installed on 

the position of radiator against wind so as to get the best result. If cooler is 

used on cold weather sometimes, pipeline should be installed with ball valve 

and 0.7 MPa safety valve so as to ensure oil circulating bypass cooler. 

5.1.9 Heat exchanger and oil tank heater 

In order to ensure piston pump works successively under colder weather, heat 

exchanger and oil tank heater are needed. 

 Adopt one-way heat exchanger with the diameter not less than 152mm. The 

length of effective heating area should be not less than 500 mm. Min. Working 

pressure of pipe should be 1.05MPa. Heat exchanging quantity should be not 

less than 3.165 x109J/h.  

 Ball valve and 0.7 MPa safety valve should be used. After oil had been heated 

completely, oil should be kept circulating bypass heat exchanger. In order to 

get the best result, the engine water flow direction should be contrary to oil 
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through heat exchanger. Heat exchanger should be installed on the upper 

section of filter of lubrication system, so that heated oil can flow through filter 

component at a higher speed. 

 Oil tank heater should be equipped with a thermostatic switch so as to prevent 

oil from being too high. 

5.1.10 Lubrication system parameter 

 On normal working condition Min. Oil pressure：0.28Mpa；Normal oil pressure：

0.49-0.7MPa. 

 Cool boot Min. Oil pressure：：0.7 MPa；Max. Oil pressure：1.2MPa. 

 Max. Oil temperature （only for 18＃ double-curve gear oil）：80℃. 

 At full speed, Max. Vacuum degree on the entrance of lubrication pump should 

be 0.035MPa. 

 On working temperature, Min. Viscosity of lubrication oil is 3.2x10-5m2/s. 

5.1.11 Recommended lubrication oil 

In extreme cold area, 18# double-curve gear oil should be used in summer. 13# 

double-curve gear oil should be used in the other seasons. 

In the other area, 18# double-curve gear oil can be used in whole year.  

5.1.12 Start the lubrication system of power end  

Before the working of the whole unit, please start lubrication system firstly. Main 

procedure as following： 

 Fill the power end lube oil reservoir with the proper grade of EP gear oil for the 

existing ambient conditions. Do not overflow the reservoir--- the proper oil 

level should always leave approximately 10% air space above the fluid level. 

For example, only 90 gallons of oil should be used in a reservoir which has a 

100% internal capacity of 100 gallons. Disconnect the lube oil suction hose at 

the lube oil suction inlet and fill the hose w/gear oil to prime the lube pump. 

Reinstall and tightened the suction hose. 

 With the piston pump’s transmission in neutral, start the engine and run at idle 

only. It will take a few minutes to pump oil through the entire system 

completely filling all lines, filters, etc. during which time a thorough check 
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should be made for oil leaks at hose connections, etc. after all the lines are 

filled, the system should begin to show pressure on the gauge at the system of 

air. Kill the engine and add oil to the reservoir in order to bring it back to the full 

level. 

 With the transmission in neutral, restart the engine. Rev the engine up to full 

RPM gradually while checking both the vacuum gauge at the lube pump 

suction inlet and the pressure gauge at the piston pump lube inlet. If the lube 

oil is warm enough and thin enough, the vacuum reading will not exceed 

0.035MPa. If the oil is too sticky and cold, the rotating speed of engine shall be 

decreased until the reading of vacuum meter is under 0.035MPa. The oil will 

eventually warm up just from the friction of traveling through the lube system 

and through the piston pump. 

 When the vacuum reading doesn’t exceed 0.035MPa at full engine RPM, 

adjust the lube system relief valve so that the lube pressure does not exceed 

approximately 1.05-1.2MPa at full engine RPM. 

Note: The oil filter is usually the lowest pressure rated component in the lube 

system. The system relief valve setting is made primarily to protect the oil filter and 

can be a higher setting than 1.2MPa as long as it does not exceed the lowest rated 

component in the system. The piston pump itself will not be damaged unless the 

oil pressure exceeds approximately 2.8MPa. 

Again, check the entire lube system for leaks, kill the engine, and add oil to the 

reservoir if necessary. The piston pump should not be rotated until the plunger 

lube system is installed and operating properly. 

 

5.2 The cooling system of cylinder sleeve  

The cooling system of cylinder sleeve consists of belt transmission unit, centrifugal 

spraying pump, water groove, spraying pipe, etc. It is used to perform necessary 

cooling and lubrication on steel sleeve and piston during the running orf mud 

pump so as to improve the use life of steel sleeve and piston. 

Spraying pump outputs power by the input shaft of gearbox. It is driven by belt 
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wheel. 

Spraying pipe is installed on the yoke which is fixed on steel sleeve. It can ensure 

the contacting surface between piston and steel sleeve are always flushed when 

the piston are running to-and-fro.。 

 Spraying pump model:32PL 

 Flux: 9.5m3/h 

 Rotate speed: 2500r/min 

 Stroke: 6.5m 

 Triangle belt model: A type common V belt GB11544-89（Ld=1250） 

 

5.3 Maintenance of the lubricating system of power end 

 Change oil at front period: 

After the new pump operates 100 hours or two months, all oil shall be 

changed.  

 Change oil at rear period:  

At normal working conditions, after the lube uses 1000 hours or four months, the 

lube shall be changed. If the lube is dirty, foreign things shall be cleared 

immediately and change it.  
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6. Pump installation information 

The instructions are as follows for new pump installation on deck or skid. 

 The installation bracket of power end is not supplied due to different operation 

and installation. In order to fix the power end on skid base, each corner of 

power end shall halve a welded bracket. If possible, a bracket shall be 

installed under the fluid, which can prolong the service lift of bolts connected 

the power end and tie rod of the fluid end. 

 The power of pinion shaft can be input by the driving shaft or flexible coupler. 

We seldom use coupler because the vibration of housing may cause the 

angular offset. If the coupler adopted, it must be aligned and keep enough end 

gap (at least 3mm) for pinion shaft. 

 The power of pinion shaft can be input by the driving shaft and flexible coupler. 

We don’t recommend using the coupler because the vibration of housing may 

cause angular offset. If use it, it must be aligned and keep enough end gap (at 

least 3mm) for the pinion shaft. If the pump is driven by chain or belt, a middle 

shaft shall be used to connect with the pinion shaft, because the pinion shaft 

can’t bear high lateral loads. The rotating direction of pinion is that its upper 

section faces the power end. If a torque converter installed, an arrester shall 

be installed on the pump to prevent sliding. 

 In order to prevent the pump from overloading, the braking horsepower of 

primary mover (in general, use 1900-2100rpm diesel engine) shall not exceed 

2300hp at intermittent working conditions. If the ‘high speed’ and ‘over speed’ 

ratio of transmission is more than 1:1, the range of ‘over speed’ gear ratio shall 

be plugged.  
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7. New pump run-in procedure 

It is important to start and run in the pump. Therefore, the operators shall fully 

understand the following start and run-in procedures. The running-in about 

pressure test of pump for some hours is performed in manufacturer’s shop, but the 

running in process may last 80-100 hours, so the most of running in pump is 

operators’ responsibility. In fact, all moving parts shall be passed this procedure. 

All bronze and steel power may enter into the lube. Pay attention to this problem, 

or it will damage filter and suction screen. 

 According to climate conditions, fill suitable gear oil into lubricating tank, at the 

same time fill suitable fluid to lubricating tank of plunger. If necessary, fill oil to 

lubricating pump and other parts. Check whether all plugs and connectors is 

tightened up or leaked or not.  

 Remove the cover of sight hole of power end for observation. After the pump 

shut off, start engine and check oil supply for crosshead, main bearing, 

connecting rod slip and gear.   

 Run engine at full speed and check the vacuum degree of suction of lube 

pump. It shall be less than 0.035MPa. If the vacuum degree is right, check the 

oil pressure and it shall not be less than 0.7MPa. Meanwhile, check other parts 

of the whole system. The pressure close to lube pump will be higher. Shut off 

the engine. A few minutes later check whether the oil tank needs to fill oil or 

not and the oil of pump return the oil tank well or not.  

 Start the lube pump of plunger and check it. Run the pump for 30 minutes at 

80-90 r/min. At this period, check oil pressure, oil temperature and vacuum 

degree of lube pump. If the vacuum degree of lube pump is rising, the suction 

screen may need to wash. If the oil temperature is rising and the oil become 

thin, check whether the seal washer leaks or not. 

 At 40%, 60%, 80% and 100% rated pressure, run the pump for an hour at 

80-90r/min respectively. At this period, check the pump’s running conditions. 

Record relevant information, such as time, environmental temperature, lube 
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temperature of power end, lube pressure of power end, pressure of 

supercharging pump, etc. After the engine is at idle speed and the 

transmission is in neutral position, check the piston pump. Then perform other 

steps. 

 Before operating the pump normally, shut off the pump and cool it completely. 

Replace all filtering elements and lube. Clean the suction filtering screen and 

clear oil tank.  

 Maintain the filter and screen every 10-15 hours until the running-in period is 

over. After 100 hours, change the lube and filter again and wash the screen. 

After this period, wash the screen every 80-100 hours and replace filter every 

20 hours, at most 50 hours.  
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8. General Maintenance Procedures 

8.1 Routine maintenance 

The routine maintenance for this piston pump shall be performed, especially the 

lubrication system. The operators or maintenance personnel shall be familiar with 

the maintenance requirements before operating the pump.  

8.1.1 Maintenance after operation 

After operation each time, the fluid end shall be checked and repaired completely. 

If possible, replace the worn parts. Wash the fluid end. The sodium carbonate, 

sodium carbonate solution or other similar alkaline solutions can be used to wash 

cylinder body.  

8.1.2 The first 100 hours of new pump operation: 

 Replace power end lube oil filters every 25 hours (or more often if required) to 

prevent filter bypass. 

 Thoroughly clean the power end lube oil suction strainer after the first 50 

hours and 100 hours operation. 

 Replace the power end lube oil after the first 100 hours operation and clean 

the lube oil reservoir. 

8.1.3 Daily preventive maintenance: 

 Check the oil level in the power end lube oil reservoir. 

 Check the oil level in the plunger lube oil reservoir. 

 Check the piston pump for oil leaks and/or fluid leaks. 

 Check the power end lube oil system for leaks. 

 Check the plunger lube system for leaks. 

 Check the supercharge piping for leaks. 

8.1.4 Weekly preventive maintenance: 

 Check all items on daily list. 

 Check all valves, inserts and springs. 

 Check all discharge and suction cover seals. 

 Check suction pulsation dampener for correct pre-charge. 
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8.1.5 Monthly (or every 100 hours) preventive maintenance: 

 Check all items on daily and weekly lists. 

 Check all fluid cylinder mounting bolts to insure that they are tight. 

 Check all piston pump mounting bolts to insure that they are tight. 

 Change power end lube oil filters. 

 Check all supplies needed for routine maintenance such as o-rings, fluid 

seals, valves, valves inserts, valve seals, valve springs, packing, oil seals 

filter elements, etc.  

8.1.6 Quarterly (or every 250 hours) preventive maintenance: 

 Check all items on daily, weekly and monthly list. 

 Change the power end lube oil and refill with the proper grade of gear oil for 

upcoming ambient conditions. 

 Thoroughly clean the power end lube oil suction strainer. 

 Remove and inspect the plungers and packing assembly components. 

Replace all packing pressure rings and header rings. 

 Clean the piston pump’s oil breather and the power end lube oil reservoir 

breather.  

8.1.7 Yearly (or as required) preventive maintenance: 

 Replace worn plungers and packing brass. 

 Replace worn or corroded valve covers, suction valve stop, packing nuts, 

discharge flange, pump tools etc. 

 Replace all discharge flange seals and suction manifold seals. 

 Replace any defective gauges and instruments. 

 Inspect (and rebuild if necessary) the power end lube oil pump. 

It is difficult to assess wear and tear on a pump based solely on hours operated, 

due to the variations in duty cycle and types of service. However, roller bearings 

and gearing may need replacing after approximately 3000 hours. With these 

components, signs of extensive wear will generally show up as flaking off, of 

material causing pitting or scoring on the working surfaces. All small amount of this 

is tolerable on gear surfaces, but any flaking on a bearing surface is an indication 
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to replace that item as quickly as feasible. 

While replacement of these major components is relatively expensive, failure of 

main bearing can quite often lead to serious crankshaft and/or power frame 

damage. 

8.2 Checking and repairing procedures 

8.2.1 Repair steps of fluid end 

8.2.1.1 To remove the fluid end from the connection case 

 Remove suction pipeline, discharging pipeline and other accessories, such as 

stoke counter or pressure gauge. 

 Remove the clamp from the crosshead and push the piston rod into the fluid 

end at certain distance. 

 Hoist the fluid end with crane and pull the rope fitly. Too tightness will damage 

bolt. 

 Before lifting or lowering, pull fluid end from connecting box directly, and 

ensure it is separated from connecting box completely. 

 When reinstall fluid end, check whether all nuts are screwed to 3525N.m. 

8.2.1.2 To remove a liner 

（1） Remove the piston assembly from the fluid end. 

（2） Remove the cap of liner. 

（3） Remove the liner from the cylinder block. 

8.2.1.3To remove the valve and valve seat 

（1） Dismantle the gland of discharging cover and the discharging valve 

spring seat. Take valve spring and valve out. 

（2） Remove valve seat with its puller. Do not allow to heat, cool and weld. 

（3） If remove the suction valve seat, the discharging valve seat shall not 

removed because the rod of puller can pass the hole of discharging 

valve seat. Remove suction cover and its nuts. 

（4） Remove the spring fixed frame with compressing tools and puller. 

Remove suction spring seat, spring and valve. 

（5） Remove suction valve seat with puller. 
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（6） Before reassembling, wash the tapered hole of cylinder block 

thoroughly. Press the valve seat into tapered hole with hand and check 

its compactness. Put the valve on the valve seat and hit the valve seat 

with a heavy rod and make it into tapered hole.  

（7） Install new suction valve. Check to see that the clearance of valve is 

5/8’’. 

（8） When replace cover and nuts, do not hammer strongly after tightening 

up. 

（9） Run the pump to maximum discharging pressure with fresh water in 

order that the valve seat is installed in right position. 

8.2.2 Power end 

8.2.2.1 To remove the tie rod between connecting case and power end 

 If replace the tie rod, the fluid end must be removed.  

 After removing the fluid end and replacing the tie rod, wash the power end and 

threads of tie rod and fill oil. Remove cracks and burrs on power end, fluid end 

and tie rod. The tightening torque of tie rod is 1356N.m. 

8.2.2.2 To remove the sealing cap of crosshead 

（1） Remove the plunger and put it into the fluid end to prevent falling. 

Remove the seal cap of crosshead. 

（2） Before reinstalling the seal cap, check the seal ring between the two 

lips. If it is worn, please replace it. 

8.2.2.3 To remove the connection rod and crosshead 

 Shut off pump so as to avoid damaging pump and hurting person. 

 Remove fluid end, top cover and rear cover of power end, seal seat and pony 

rod. 

 Rotate main shaft until the bearing seat of connection rod is at the highest for 

dismantling. 

 Separate connection rod and bearing seat. 

 Remove crosshead and connecting rod assembly in front of power end. 

 Remove pins of connection rod, connection rod and liner of crosshead. 
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 Before reinstalling, wash all parts and check them. New pins and cross head 

liners shall be installed at any time. 

 Replacing pins of connection rod, the set bolts shall be installed in the hole. 

 Replacing connection rod and crosshead assembly, ensure that the oil groove 

of crosshead is upwards. 

 Fasten the connection rod and bearing seat. 

 Before running the power end slowly, do not install the top cover and rear 

cover in order to observe the parts. 

8.2.2.4 To remove the main shaft 

（1） Dismantle fluid end, pump casing cap, and crosshead sealing cover. 

（2） Separate connecting bar head and connecting bar body. Move and 

slide connecting bar forward. 

（3） Dismantle driving coupling shaft pitch from pinion shaft. Do not let it 

fixed on shaft. 

（4） Dismantle the two end caps of main shaft. 

（5） Dismantle the four bearing caps from two ends and middle position of 

main shaft. 

（6） Lift main shaft assembly from pump casing by sling. 

Note: In the field, allow to dismantle the whole pump. Because it is not 

suitable for installing new gear, main shaft of pinion or pinion shaft.  

（7） If the main bearing needs to change, it shall be heated slightly. When 

installing new bearings on the main shaft, do not heat the outer ring of 

bearing.  

（8） Before reinstall main shaft assembly into power end, please clean the 

oil hole of main shaft so as to prevent the bearing and main shaft from 

being damaged. 

（9） Tighten the four bearing covers on two ends and middle position. 

（10） Tighten the bolts of connection rod and bearing seat.  

（11） Install coupler. Ensure 3mm clearance between end face of coupler 

and seal seat of pinion.  
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（12） Install the fluid end on the power end. After all nuts of tie rod are 

tightened, install the pump on the skid base. Install the top cover and 

rear cover after the pump is in good condition. 

8.2.2.5 To remove the pinion shaft 

 Remove the coupler which is connected with the pinion shaft. 

 Remove end cap of pinion shaft, oil tube connector. 

 Remove the pinion shaft from the either side of pump.  

 Remove the bearings of pinion shaft and check it. If worn, replace it. 

 Reinstall the pinion shaft. First install the bearing of pinion shaft .Install the 

shaft into the housing of power end. Run pinion and observe whether it is 

flexible. 

 Reinstall pinion, end cap of pinion shaft and new sealing ring, oil tube and oil 

tube connector. 

 Install the coupler on the pinion shaft and keep enough space. 

Note: Allow to dismantle and to break down the pinion shaft in the oilfield, but 

it is not suitable for installing a new pinion shaft. Installing these new parts 

need to new key groove machined on the bull gear to ensure gears 

engagement completely. 
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9. The fastening torque of key bolts 

9.1 Fluid end 

Suction pipe bolt                     340 N.m 

Nut of pulling bar                    3525 N.m 

9.2 Power end 

Tie rod                            1365 N.m 

Locking nut of connecting rod          244 N.m 

Bolt of connecting rod                 475 N.m 
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10. Trouble symptoms 

 

Trouble symptoms 

 

Probable source 

A．Abnormally high vacuum at 

power end lube pump suction 

inlet (may be accompanied by 

abnormally low oil pressure). 

1. Extremely cold ambient temperature/dangerously 

high oil viscosity. 

2. The lube system suction screen is plugged up. 

3. The lube system suction hose is kinked or broken  

4. Air hole of oil tank is plugged up. 

5. The readings of instrument are not correct. 

B．Abnormally low power end lube oil 

pressure with normal to low vacuum 

reading at lube pump suction (may be 

accompanied by high oil temperature).

 

1. Leak in lube pump suction piping, which allows air to 

the system. 

2. Worn or damaged lube pump. 

3. Leak in lube pump pressure piping. 

4. Low oil level in reservoir. 

5. Clogged oil filter element. 

6. Faulty lube system relief valve. 

7．Extremely hot lube oil temperature/dangerously   I 

igh oil viscosity. 

8．The readings of instrument are not correct. 

C．Abnormally high power end lube oil 

temperature (may be accompanied by 

low oil pressure). 

 

1． Extremely warm ambient temperature/ dangerously 

low oil viscosity / incorrect grade of grade oil. 

2． Gear oil contaminated with water, trash or air 

bubbles. 

3． Piston pump has been operated continuously for 

too long a period of time at or near its maximum 

horsepower or torque rating. 

4． Heat exchanger or oil cooler malfunction. 

5． The readings of instrument are not correct. 

6． Internal power end damage or power end wear. 
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D． Leaking power end oil seals. 

 

 

1． Extremely cold ambient temperature/high oil 

viscosity. 

2．Damaged seal surface on mating part. 

3．Clogged oil breather/high crankcase pressure. 

4．Worn or damaged seal. 

5．Contaminated lube oil. 

E. Leaking fluid end seals. 1．Seal installed improperly. 

2．Seal cut or pinched on installation. 

3．Mating seal surface not cleaned properly prior to seal 

installation. 

4． Damaged or corroded mating seal surface. 

5． Sealing part not properly tightened. 

F. Plunger and/or packing fluid leak. 1． Packing nut not tightened properly. 

2． Worn or damaged packing. 

3． Packing installed improperly. 

4．Mating seal surface not cleaned properly prior to 

packing installation. 

5．Damaged or corroded mating seal surface. 

6．Fluid being pumped is incompatible with the style 

packing being used. 

G. Fluid knocking or hammering. 1． Fluid being pumped contains gas or vapor. 

2． Insufficient supercharge flow or pressure. 

3． Valve cocked open/broken valve spring or valve 

stop. 

4． Worn or damaged valve, valve insert or valve seat. 

H．Low discharge pressure/rough running 

pump. 

1．Worn or damaged valve, assembly. 

2． Insufficient supercharge flow or pressure. 

3．Air, gas or vapor in fluid being pumped. 
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11. Tools  

S/N Drawing NO. Description Qty. Remarks 

1 B4002000063 Wrench 1  

2 J111.1a.0-1 S55 sleeve wrench 1set  

3 J111.1a.0-6 Hook spanner 1  

4 
3Kg hammer with 

handle 
 1  
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