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Introduction 
 

 The purpose of this manual is to provide necessary information for installation, operation 
and maintenance of the PumpWorks Industrial Model PWA 

 
CAUTION: 
Read this manual carefully before installing and using the product. Improper use of the product can 

 cause personal injury and damage to property, and may void the warranty.  

 
Safety terminology and symbols 

 About safety messages 
 It is extremely important that you read, understand, and follow the safety messages in this 
 manual before handling the product. They are published to help prevent these specific 
 hazards: 

 Personal accidents and health  
 Product damage 
 Product malfunction 

Hazard criteria 
 
 DANGER: 

 A situation where a hazard, if not avoided, will result in serious bodily injury and/or death. 
  
 WARNING: 

 A situation where a hazard, if not avoided, could result in serious bodily injury and/or 
death. 

 
 CAUTION: 
 A situation where a hazard, if not avoided, could result in less severe bodily injury. 
 
 NOTICE: 
 A potential situation, which if not avoided, could lead to product malfunctions. 

 
Safety 

  
 WARNING: 

 The operator must be aware of safety precautions to prevent physical injury. 
 Any pressure-containing device can explode, rupture, or discharge its contents if it is over 

pressurized. Take all necessary measures to avoid over-pressurization. 
 Operating, installing, or maintaining the unit in any way that is not intended could cause 

death, serious personal injury, or damage to the equipment. This includes any 
modification to the equipment or use of parts not provided by PW-IND. If there is a question 
regarding the intended use of the equipment, please contact a PW-IND representative 
before proceeding. 

 This manual clearly identifies accepted methods for disassembling units. These methods 
must be followed. Trapped liquid can rapidly expand and result in a violent explosion and 
injury. Never apply heat to impellers or their retaining devices to aid in their removal unless 
explicitly stated in this manual. 

 If the pump/motor is damaged or leaking, do not operate as it may cause an electric shock, 
fire, explosion, release of toxic fumes, physical harm, or environmental damage. 
Correct/repair the problem prior to putting the pump back in service. 

 Do not change the service application without the approval of an authorized PW-IND 
representative. 
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User safety 
General safety rules 

 These safety rules apply: 
 Always keep the work area clean. 
 Pay attention to the risks presented by gas and vapors in the work area. 
 Avoid all electrical dangers. Pay attention to the risks of electric shock or arc flash 

hazards. 
Safety equipment 

 Use safety equipment according to local regulations. Use this safety equipment 
 within the work area: 

 Helmet 
 Safety glasses 
 Protective shoes 
 Protective gloves 
 Gas mask 
 Hearing protection 
 Safety devices 

 
 
NOTICE: 
Never operate a unit unless safety devices are installed. Also see specific information about safety 
devices in other chapters of this manual. 
 
 

Electrical connections 
 Electrical connections must be made by certified electricians in compliance with all 

international, national, state, and local codes.  
 

Precautions before work 
  

 Provide a suitable barrier around the work area, for example, a guard rail. 
 Make sure that all safety guards are in place and secure. 
 Make sure that you have a clear path of retreat. 
 Make sure that the product cannot roll or fall over and injure people or damage 

property. 
 Make sure that the lifting equipment is in good condition. 
 Use a lifting harness, a safety line, and a breathing device as required. 
 Allow all system and pump components to cool before you handle them. 
 Make sure that the product has been thoroughly cleaned. 
 Disconnect and lock out power before you service the pump. 
 Check the explosion risk before you weld or use electric hand tools. 

 
Precautions during work 
  
 CAUTION: 
 Read this manual carefully before installing and using the product. Improper use of the product can 
 cause personal injury and damage to property, and may void the warranty.  
   

 Always wear Personal Protective Equipment (PPE). 
 Always lift the product as illustrated in the Transportation and Storage Section. 
 Beware of the risk of a sudden start if the product is used with an automatic control. 
 Clean all components thoroughly after pump disassembly. 
 Do not exceed the maximum working pressure of the pump. 
 Do not open any vent or drain valve or remove any plugs while the system is 

pressurized. 
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 Make sure that the pump is isolated from the system and that pressure is relieved 
before you disassemble the pump, remove plugs, or disconnect piping. 

 Never operate a pump without a properly installed coupling guard. 
 

Product Warranty 
 
Basic Coverage 

 PW-IND will remedy faults in products under these conditions: 
 The faults are due to defects in design, materials, or workmanship. 
 The faults are reported to a PW-IND representative within the warranty period. 
 The product is used only under the conditions described in this manual. 
 All service and repair work is done by PW-IND authorized personnel. 
 Genuine PW-IND parts are used. 

 
  
 PW-IND will replace the Power End for 5 years after shipment, 
 regardless of cause of failure.  Contact your PW-IND representative 
 for more information on the Power End warranty program. 
 
Limitations to Warranty:  
 
 Except where noted above, the warranty does not cover faults caused by these situations: 
 

 Deficient maintenance 
 Improper installation 
 Modifications or changes to the product and installation made without consulting 

PW-IND 
 Incorrectly executed repair work 
 Normal wear and tear 

 
PW-IND assumes no liability for these situations: 

 Bodily injuries 
 Material damages 
 Economic losses 
 Environmental damage 
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Liquid source below the pump 
 Table 12: Suction piping guidelines – Liquid source below pump 

Check Explanation/comment Checked 
Make sure that the suction 
piping is free from air pockets. 

This helps to prevent the occurrence 
of air and cavitation in the pump inlet. 

 

Check that the suction piping 
slopes upwards from the 
liquid source to the pump 
inlet. 

This prevents air from accumulating in 
the suction piping. 

 

If the pump is not self-priming, 
check that a device for priming 
the pump is installed. 

Use a foot valve with a diameter that 
is at least equivalent to the diameter 
of the suction piping. End user must 
accommodate for foot valve friction 
losses in priming & suction 
calculations. 

 

 
Liquid source above the pump 
 Table 13: Suction piping guidelines – Liquid source above pump 

Check Explanation/comment Checked 
Check that an isolation valve is 
installed in the suction piping at 
a distance of at least two times 
the pipe diameter from the 
suction inlet. 

This permits you to close the line 
during pump inspection and 
maintenance. 
Do not use the isolation valve to 
throttle the pump. Throttling can 
cause these problems: 
•   Loss of priming 
•   Excessive temperatures 
•   Damage to the pump 
•   Voiding the warranty 

 

Make sure that the suction 
piping is free from vapor  
pockets. 

This helps to prevent the occurrence 
of vapors and cavitation in the pump 
inlet. 

 

Check that the piping is level or 
slopes downward from the 
liquid source. 

—  

Make sure that no part of the 
suction piping extends below 
the suction flange of the pump. 

—  

Check that the suction piping is 
one or two sizes larger than the 
suction inlet of the pump. 
Install an eccentric reducer be- 
tween the pump inlet and the 
suction piping. 

The suction piping must never have a 
smaller diameter than the suction 
inlet of the pump. 
See the Example sections for il- 
lustrations. 

 

Check that the eccentric reducer 
at the suction flange of the pump 
has the following properties: 
•  Sloping side down 
•  Horizontal side at the top 

See the example illustrations.  

When suction strainers or suction 
bells are used, check that they are 
at least three times the area of the 
suction piping. 

Suction strainers help to prevent 
clogging. 
Mesh holes with a minimum diameter 
of 1/16 in. (1.6 mm) are 
recommended. 

 

If more than one pump operates 
from the same liquid source, 
check that separate suction-piping 
lines are used for each pump. 

This recommendation helps you to 
achieve a higher pump performance. 

 

If necessary, make sure that the 
suction piping includes a drain 
valve and that it is correctly in- 
stalled. 

—  
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Make sure that the suction 
piping is adequately submerged 
below the surface of the liquid 
source. 

This prevents air from entering the 
pump through a suction vortex. 

 

 
Example: Elbow close to the pump suction inlet 
 

Correct Incorrect 
  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The correct distance between the inlet flange of 
the pump and the closest elbow must be at least 
five pipe diameters 
 
1).Sufficient distance to prevent disturbances 
that can result in cavitation.  
2).Eccentric reducer with level top. 
 
 

1 
 

2 
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Example: Suction piping below pump 
 

Correct Incorrect 
 

` 

 

 
 

 
Discharge piping checklist 
 
  Table 14: Discharge piping guidelines 

Check Explanation/comment Checked 
Check that an isolation valve is 
installed in the discharge line. 

The isolation valve is required for: 
•   Priming 
•   Regulation of flow 
•   Inspection and maintenance of 
the pump See Example: Discharge 
piping equipment for illustrations. 

 

Check that a check valve is installed 
in the discharge line, between the 
isolation valve and the pump 
discharge outlet. 

The location between the isolation 
valve and the pump allows 
inspection of the check valve. 
The check valve prevents damage to the 
pump and seal due to back flow through 
the pump when the drive unit is shut off. 
See Example: Discharge piping 
equipment for illustrations. 

 

If increasers are used, check that 
they are installed between the 
pump and the check valve. 

See Example: Discharge piping 
equipment for illustrations. 

 

If quick-closing valves are installed 
in the system, check that cushioning 
devices are used. 

This protects the pump from 
surges and water hammer. 

 

 
 
 

1). Suction piping sloping upwards from liquid 
 source. 
2). Long-radius elbow. 
3). Eccentric reducer with a level top 
 

1 
 2 

 

3 
 



 

 

IN
ST

AL
L-

19
 

Example: Discharge piping 
 

Correct Incorrect 
 

 

 

 

1).Discharge Bypass Line 
2).Bypass Line Isolation Valve 
3).Check Valve (flow arrow pointing AWAY from pump). 
4).Discharge Isolation Valve  
 
 

1 
 

2 
 

4 
 

3 
 

1 

 

2 

 

1).Check valve (incorrect position) 
2).The isolation valve should not be positioned between 
the check valve and pump. 
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Commissioning, Startup, Operation, 
and 

Shutdown 
 
 

Note: Images are for illustration purposes only and may not reflex the actual pump design 
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Preparation for startup 

 
WARNING: 

 Failure to follow these precautions before you start-up the pump could lead to serious 
injury and equipment failure. 

 Do not operate the pump below the minimum rated flow or with the suction or 
discharge valves closed.  

 Avoid death or serious injury. Leaking fluid can cause fire and/or burns. Operating the 
pump above maximum rated flow shown on the pump curve leading to an increase in 
horsepower and vibration along with mechanical seal and/or shaft failure. 

  Never operate the pump without the coupling guard correctly installed. 
 Always disconnect and lock out all potential energy sources (electrical, hydraulic, 

pneumatic, etc) before you perform any installation or maintenance tasks. Failure to 
disconnect and lock out driver power could result in serious physical injury. 

 Operating the pump in reverse rotation will result in the contact of metal parts, heat 
generation, and breach of containment. 

 

Precautions 
NOTICE: 
 Verify the driver settings before you start any pump. 
 Make sure that the pump casing warm-up rate does not exceed 5°F (2.8°C) per 

minute. 
 Risk of damage to the mechanical seal or shaft sleeve on units supplied with 

cartridge mechanical seals. Prior to startup, make sure to tighten the set 
screws in the seal locking collar and remove the centering clips. 

 
You must follow these precautions before you start the pump: 

 Flush and clean the system thoroughly prior to start-up to remove dirt or 
debris in the pipe system. 

 If temperatures of the pumped fluid will exceed 200°F (93°C), then warm up 
the pump prior to operation. Circulate a small amount of fluid through the 
pump until the casing temperature is within 50°F (10°C) of the process fluid 
temperature. Soak for (2) hours at process fluid temperature. 

 
Remove the coupling guard 

1. Remove the nut, bolt, and washers from the slotted hole in the center of the 
 coupling guard. 

 2.    Slide the driver half of the coupling guard toward the pump. 
 
 
 

 
 
 
 
   

 
 
 
  

Figure 1: Guard removal – slide driver half 
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 3. Remove the nut, bolt, and washers from the driver half of the coupling guard. 
 4.    Remove the driver-side end plate. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Guard removal – driver side end plate 
 
 
5.    Remove the driver half of the coupling guard: 
 a)  Slightly spread the bottom apart. 
 b)  Lift upwards. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Guard removal –driver half 
 

Driver-side end plate 

Driver 
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6.  Remove the remaining nut, bolt, and washers from the pump half of the coupling 
 guard. It is not necessary to remove the end plate from the pump side of the 
 bearing housing. You can access the bearing-housing tap bolts without removing 
 this end plate if maintenance of internal pump parts is necessary. 
7.    Remove the pump half of the coupling guard: 
 a) Spread the bottom of the guard apart. 
 b) Lift upwards. 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 

 
 

Figure 4: Guard removal – pump half 
 
1.   Annular groove 
2.   Pump-side end plate 
3.   Driver 
4.   Pump half of the coupling guard 

 
 

Check the rotation - Frame Mounted 
 

WARNING: 
 Operating the pump in reverse rotation will result in the contact of metal parts, 

heat generation, and breach of containment. 
 Always disconnect and lock out all potential energy sources (electrical, hydraulic, 

pneumatic, etc) before you perform any installation or maintenance tasks. Failure 
to do so could result in serious physical injury. 

 
1. Lock out power to all potential energy sources (electric, hydraulic, pneumatic, 
 etc.). 
2. Make sure that the coupling hubs are fastened securely to the shafts. 
3. Make sure that the coupling spacer is removed. 
 The pump ships with the coupling spacer removed. 
4. Unlock power to the driver. 
5. Make sure that everyone is clear, and then operate the driver long enough to 
 determine that the direction of rotation corresponds to the arrow on the 
 bearing housing or close coupled frame. 

1 

3 

2 

4 
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Couple the pump and driver 
  
 WARNING: 
 Always disconnect and lock out power to all potential energy sources 
 (electric, hydraulic, pneumatic, etc.) before you perform any installation 
 maintenance tasks. Failure to do so will result in serious physical injury. 
     

Install the coupling guard 
 

WARNING: 
 Never operate a pump without a properly installed coupling guard. 

Personal injury will occur if you run the pump without a coupling guard. 
 Refer to driver/coupling/gear manufacturers IOM for specific instructions 

and recommendations. 
 Always disconnect and lock out power to all potential energy sources 

(electric, hydraulic, pneumatic, etc.) before you perform any installation 
or maintenance tasks. Failure to disconnect and lock out driver power will 
result in serious physical injury. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5: Required guard parts 

 
1.   End plate, drive end 
2.   End plate, pump end 
3.   Guard half, 2 required 
4.   3/8-16 nut, 3 required 
5.   3/8 in. washer, 6 required 
6.   3/8-16 x 2 in. hex head bolt, 3 required 
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1.  Follow appropriate lock out/tag out procedures: De-energize the motor, 
place the motor in a locked-out position, and place a caution tag at the 
starter that indicates the disconnect. 

2.  Put the pump-side end plate in place. 
  If the pump-side end plate is already in place, make any necessary coupling 

adjustments and then proceed to the next step. 
 
Table 1: Group – Guard Installation guidelines 

If the pump size is... Then... 
Group 1, 2 Align the pump-side end plate to the bearing frame.  

 
 
3. Put the pump-half of the coupling guard in place: 
 a)   Slightly spread the bottom apart. 
 b)   Place the coupling guard half over the pump-side end plate. 
 

 
                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Guard install – slide pump half 
 
1.   Annular groove 
2.   Pump-side end plate 
3.   Driver 

 4.   Pump half of the coupling guard 
 

The annular groove in the coupling guard half must fit around the end plate. 
                    

4.    Use a bolt, a nut, and two washers to secure the coupling guard half to the end 
 plate. Tighten securely. 

5.    Put the driver half of the coupling guard in place. 
 a)    Slightly spread the bottom apart. 
 b)  Place the driver half of the coupling guard over the pump half of the coupling  
     guard. The annular groove in the coupling guard half must face the motor. 

1 

2 
3 

4 
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Figure 7: Guard install – slide motor half 
 
 
 
6.    Place the driver-side end plate over the motor shaft. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: Guard install – slide end plate 
  
  
7. Place the driver-side end plate in the annular groove of the driver-half of the 
  coupling guard. 

End Plate 

Driver 

Guard Half 

Annular 
Groove 
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8.     Use a bolt, a nut, and two washers to secure the coupling guard half to the 
  end plate. Hand-tighten only. 
  The hole is located on the driver-side of the coupling guard half. 
9.     Slide the driver-half of the coupling guard towards the motor so that the 
  coupling guard completely covers the shafts and coupling. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9: Guard Install – slide motor half to fit 
 
 
10. Use a nut, a bolt, and two washers to secure the coupling guard halves together. 
11. Tighten all nuts on the guard assembly. 

 

Bearing lubrication 
 

WARNING: 
Make sure to properly lubricate the bearings. Failure to do so can result in premature failure. 
 
The PW-IND Model PWL bearings are lubricated by an OIL FLINGER.  Oil Level must be 
maintained at the center of the power end sight glass.   

 
 NOTE: 

 Pumps are shipped without oil. You must lubricate oil-lubricated bearings prior to 
start-up. 

 
Lubricating Oil Fill Capacities 
 Table 2: Lubrication capacity requirements 

Frame Qts. Oz. ml 
Group 2 4.0 128 3785 
Group 3 5.0 160 4732 

 

  

Driver 

Slide to Fit 
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Lubricating-oil requirements 
 
Oil requirements based on temperature 
  

  

Table 3: Oil requirements based on temperature 

Temperature Oil requirement 

Pumped Fluid Temperatures below 350°F Use ISO VG 68 

Pumped-fluid temperatures exceed 
350°F (177°C) 

Use synthetic lubrication ISO VG 100.  Use 
PWA Water Cooling Coil 

Acceptable oil for lubricating bearings 
 

Acceptable lubricants 
Table 4: 
Examples of acceptable high quality turbine oils with rust and oxidation inhibitors. 

 

Brand Lubricant type 
Chevron GTS Oil 68 
Exxon Teresstic EP 68 
Mobil DTE 26 300 SSU @ 100°F (38°C) 
Philips Mangus Oil 315 
Shell Tellus Oil 68 
Sunoco Sunvis 968 
Royal Purple SYNFILM ISO VG 68 Synthetic Lube 

 
Note: When Shell Turbo 54 X 32 lubricant is used there is no oil change required for up to 5 years.   
 
 

Lubricate the bearings with oil 

  
1. Remove the fill plug.  
2. Fill the bearing frame with oil through the vent / filler connection, which is located 

on top of the bearing frame. 
 Fill the bearing frame with oil until the oil level reaches the middle of the sight 
 glass (319). 
 

 
 
 
 
 

 

 

 

Figure 10: Power End – lube fill 

  3.   Replace the fill plug. 
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Lubricate the bearings with pure oil mist 
Oil mist is an optional feature for this pump. 
To lubricate bearings with pure oil mist, follow the instructions provided by the 
manufacturer of the oil-mist generator. 
The inlet connections are on the top of the bearing frame. 

 

 
Pump priming 

 
WARNING: 
Make sure to review MSDS regarding hazards for the pump process fluid. Personal Protective 
Equipment (PPE) should be worn during all activities around pump.  

 

 

Prime the pump with the suction supply above the pump 
 1. Slowly open the suction isolation valve. 
 2.    Open the piping vents on the suction and discharge piping until all gas is   
  evacuated.  
 3.    Close the piping vents. 
 

 

 
  
1.   Discharge isolation valve 
2.   Check valve 
3.   Suction isolation valve 

 
Figure 11: Pump Priming – supply above pump 

 
Prime the pump with the suction supply below the pump 
 
 Use a foot valve and an outside source of liquid in order to prime the pump. The liquid 
 can come from one of these sources: 

 A priming pump 
 A pressurized discharge line 
 Another outside supply 
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1. Close the discharge isolation valve. 
2. Open the vent valves in the casing. 
3. Open the valve in the outside supply line until only liquid escapes from the vent 
 valves. 
4. Close the vent valves. 
5. Close the outside supply line. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.   Discharge isolation valve 
2.   Priming shutoff valve 
3.   External priming fluid 
4.   Foot valve 
5.   Check valve 
 

Figure 12: Pump Priming with foot valve and outside supply 
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1.   Priming by-pass line 
2.   Priming shutoff valve 
3.   Foot valve 
4.   Check valve 
5.   Discharge isolation valve 
 

Figure 13: Pump Priming with foot valve and bypass 

 
Start the pump 
 
  WARNING: 
  Immediately observe the pressure gauges. If discharge pressure is not quickly attained, stop the  
  driver immediately, re-prime, and attempt to restart the pump. 

 
 
CAUTION: 

 Observe the pump vibration levels, bearing temperature, and excessive noise. If normal 
levels are exceeded, shut down the pump and resolve the issue. 

 On pure or purge-oil mist-lubricated units, remove the power end vent plug to verify 
that oil mist flowing properly. Replace the plug. 

 Ensure that the oil level is correct prior to starting pump.  
 
Before you start the pump, you must perform these tasks: 

 Open the suction valve. 
 Open any recirculation or cooling lines. 

1. Partially open the discharge valve, depending on system conditions. 
2. Start the driver. 
3. Slowly open the discharge valve until the pump reaches the desired flow. 
4. Immediately check the pressure gauge to ensure that the pump quickly reaches 
 the correct discharge pressure. 
5. If the pump fails to reach the correct pressure, perform these steps: 

a) Stop the driver. 
b) Prime the pump again. 
c) Restart the driver. 

6. Monitor the pump while it is operating: 
 a) Check the pump for bearing temperature, excessive vibration, and noise. 
 b) If the pump exceeds normal levels, then shut down the pump 

 immediately and correct the problem. 
7. Repeat steps 5 and 6 until the pump runs properly. 

 
Pump operation precautions 
 
General considerations 
 

CAUTION: 
 Vary the capacity with the regulating valve in the discharge line. Never throttle the flow 

from the suction side since this can result in decreased performance, unexpected heat 
generation, and equipment damage. 

 Do not operate pump past the maximum flow. For maximum flow refer to the pump 
performance curve. 

 Do not overload the driver. Driver overload can result in unexpected heat generation 
and equipment damage. The driver can overload in these circumstance. 
 The specific gravity of the pumped fluid is greater than expected. 
 The pumped fluid exceeds the rated flow rate. 
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 Do not operate pump below minimum flow. For minimum flows refer to technical 
manual and pump performance curve.  

 Make sure to operate the pump at or near the rated conditions. Failure to do so can 
result in pump damage from cavitation or recirculation. 

 
 
 
 
Operation at reduced capacity 
 

WARNING: 
Never operate any pumping system with a blocked suction and discharge. Operation, even for a 
brief period under these conditions, can cause confined pumped fluid to overheat, which could 
result in a explosion. You must take all necessary measures to avoid this condition.  
 
CAUTION: 

 The pump and system must be free of foreign objects. If pump becomes plugged, shut 
down and unplug prior to restarting pump. 

 Avoid excessive vibration levels. Excessive vibration levels can damage the bearings, 
stuffing box or seal chamber, and the mechanical seal, which can result in decreased 
performance. 

 Avoid increased radial load. Failure to do so can cause stress on the shaft and bearings. 
 Avoid heat build-up. Failure to do so can cause rotating parts to score or seize. 
 Avoid cavitation. Failure to do so can cause damage to the internal surfaces of the 

pump. 
 

Shut down the pump 
 

1. Disengage driver.  
2. Allow pump to coast down.   
3. Close discharge valve. 
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Maintenance 
 

Note: Images are for illustration purposes only and may not reflex the actual pump design 
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Maintenance schedule 
 
It is recommended that a maintenance plan and schedule is adopted, in line with these Instructions, to include 
the following: 
 
Any auxiliary systems installed must be monitored, if necessary, to ensure they function correctly. 
 

 Gland packing must be adjusted correctly to give visible leakage and concentric alignment of the gland 
follower to prevent excessive temperature of the packing or follower. 

 Check for any leaks from gaskets and seals. The correct functioning of the shaft seal must be checked 
regularly. 

 Check bearing lubricant level, and if the hours run show a lubricant change is required. 
 Check that the duty condition is in the allowable operating range for the pump. 
 Check vibration, noise level and surface temperature at the bearings to confirm satisfactory operation. 
 Check dirt and dust is removed from areas around close clearances, bearing housings and motors. 
 Check coupling alignment and re-align if necessary. 

 
Our field service technicians can help with preventative maintenance records and provide condition monitoring 
for temperature and vibration to identify the onset of potential problems. 
 
Routine inspection (daily/weekly) 
 
The following checks should be made and the appropriate action taken to remedy any deviations: 
 

 Check operating behavior. Ensure noise, vibration and bearing temperatures are normal. 
 Check that there are no abnormal fluid or lubricant leaks (static and dynamic seals) and that any sealant 

systems (if fitted) are full and operating normally. 
 Check the level and condition of oil lubricant. On grease lubricated pumps, check running hours since 

last recharge of grease or complete grease change. 
 Check any auxiliary systems are functioning correctly. 
 Refer to the manuals of any associated equipment for routine checks needed. 

 
Periodic inspection (six month) 
 

 Check foundation bolts for security of attachment and corrosion. 
 Check pump running records for total operating hours since last service to determine if bearing 

lubricant requires changing.  
 Check the coupling for correct alignment and worn driving elements. 
 Refer to the manuals of any associated equipment for periodic checks needed. 

 
 

Bearing maintenance 
 These bearing lubrication sections list different temperatures of the pumped fluid.  
 
 Table 1: Oil Change Schedule 
 

Type of bearing First lubrication Lubrication intervals 
Oil-lubricated bearings Add oil before you install and start the 

pump. Change the oil after 
400 hours for new bearings. 

After the first 400 hours, change the oil 
every 2000 operating hours or every 
three months. 

Grease-lubricated bearings Grease-lubricated bearings are initially 
lubricated at the factory. 

Re-grease bearings every 2000 
operating hours or every three 
months. 
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Lubricating-oil requirements 
 
 

 

Lubricating Oil Fill Capacities 
 

 Table 2:  Required amount of oil for oil-lubricated bearings. 
 

Frame Qts. Oz. ml 
Group 2 4.0 128 3785 
Group 3 5.0 160 4732 

 

Lubricating-oil requirements 
 
 Table 3: Oil requirements based on temperature 

Temperature Oil requirement 
Pumped fluid temperatures below 350⁰ F Use ISO VG 68 
Pumped fluid temperatures exceed 350⁰ F Use synthetic lubrication ISO VG 100. Use water cooling 

coil 

 

Acceptable oil for lubricating bearings 
 
Acceptable lubricants 
  Table 4: 
  Examples of acceptable high quality turbine oils with rust and oxidation inhibitors 

 
 
 
 
 

 
Note: When Shell Turbo 54 X 32 lubricant is used there is no oil change required for up to 5 years.   
 

Disassembly 
 

Disassembly precautions 
 

WARNING: 
 This manual clearly identifies accepted methods for disassembling units. These methods 

must be followed to ensure safe maintenance of the pump. Trapped liquid can rapidly 
expand and result in a violent explosion and injury. Never apply heat to impellers or other 
pump components to aid in their removal unless explicitly stated in this manual. 

 Always disconnect and lock out power to all potential energy sources (electric, hydraulic, 
pneumatic, etc.) before you perform any installation or maintenance tasks. Failure to do so 
will result in serious physical injury. 

 Refer to driver/coupling/gear manufacturers installation and operation manuals (IOM) for 
specific instructions and recommendations. 

 The pump can handle hazardous and toxic fluids. Identify the contents of the pump and 
observe proper decontamination procedures in order to eliminate the possible exposure to 
any hazardous or toxic fluids. Wear the proper personal protective equipment. Potential 
hazards include, but are not limited to, high temperature, flammable, acidic, caustic, 
explosive, and other risks.  

Brand Lubricant type 
Chevron GTS Oil 68 
Exxon Teresstic EP 68 
Mobil DTE 26 300 SSU @ 100°F (38°C) 
Philips Mangus Oil 315 
Shell Tellus Turbo T 68 or Tellus S2 MX 68 
Sunoco Sunvis 968 
Royal Purple SYNFILM ISO VG 68 Synthetic Lube 
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 A small amount of liquid will be present in the seal chamber and casing.  Take proper 
precautions to avoid contact with hazardous fluids.   

 
 
NOTICE: 

 Avoid injury. Worn pump components can have sharp edges. Wear appropriate 
gloves while handling these parts. 

 
 

Tools required 
Hex wrenches 
Lifting sling 
Rubber mallet 
Screwdriver 
Shaft wrench 
Torque wrench with sockets 
Wrenches 

 
 
 
Drain the pump 
 

CAUTION: 
 Allow all system and pump components to cool before you handle them to prevent 

physical injury. 
 

1. Close the isolation valves on the suction and discharge sides of the pump. 
 You must drain the system if no valves are installed. Always disconnect and lock out 
 all potential energy sources (electrical, hydraulic, pneumatic, etc.) before you 
 perform any installation or maintenance tasks. 
2. Drain the pump. 
 Do not proceed until liquid stops coming out of the drain valve.  
3. Leave the drain valve open and remove the drain plug located on the bottom of the 
 pump housing (if supplied).   
 Do not reinstall the plug or close the drain valve until the reassembly is complete. 
4. Drain the liquid from the piping and flush the pump if it is necessary. 
5. Disconnect all auxiliary piping and tubing. 
6. Remove the coupling guard. 

 

Remove the coupling 
1.   Disconnect the coupling. 
2.   Remove the coupling guard and motor end plate. 
3.   Remove the coupling-guard pump end-plate. 

 

Remove the back pull-out assembly 
 

1.   Is your bearing frame oil lubricated? 
 If No: Proceed to step 2 
 If Yes: 
 1. Remove the bearing-frame drain plug (408A) in order to drain oil from the 

 bearing  frame. 
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 2. Replace the plug after the oil is drained. 
 3. Remove the constant level oiler, if equipped. 
 

 

 
 
 

Figure 1:  Guard removal 
NOTICE: 
Pump oil can be used as part of a predictive / preventive maintenance program.  
Save oil in a clean container for further review.  

 

    
 

Figure 2: Back pull-out removal 
 

2. Remove the hold-down bolts of the bearing frame foot. 
3. Remove the casing bolts. 
WARNING: 

 Never use heat to disassemble the pump due to the risk of an explosion from trapped 
liquid. 
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4. Tighten the casing jack bolts evenly, using an alternating pattern, in order to remove 

the back pull-out assembly. 
 Use penetrating oil if the adapter to the casing joint is corroded. 
5. Remove the back pull-out assembly from the casing (100). 
6. Mark and remove the shims from under the frame foot and save them for 

reassembly. Reusing the shims assumes that the same motor frame and frame foot 
are being installed, and that there has been no change in piping and/or foundation. 

7. Remove and discard the casing gasket. 
 Do not ever re-use the casing gasket.   
8. Remove the jackscrews. 
9. Clean all gasket surfaces. 

 

Remove the coupling hub 
1.   Clamp the frame adapter securely to the workbench. 
2.   Remove the coupling hub. 

     Mark the shaft for relocation of the coupling hub during reassembly. 
 Reusing the coupling hub assumes that the same motor frame, RPM, and 

horsepower are being installed, and that there has been no change in pump 
operating conditions. 

 

  
 

Figure 3: Coupling hub removal 
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Impeller Removal 

1. Hold outboard shaft (122) with shaft wrench or clamping device preventing shaft to 
rotate. 

2. Unscrew the impeller nut (412B). 
3. Remove the impeller key (178). 
4. Slide or pull the impeller (101) from shaft. 

 
 

 
 
 
 
Remove the stuffing box cover 

         
 

 
          

                               

           



                                                                                                                                                                           

 

M
AI

N
T-

8 

 
 

Remove the frame adapter 
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1. Remove the o-rings (479H and 497J0 and the seal (333A) 

 
 

 
 
 

 
 

Disassemble the power end  
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Disassemble the power end 
 

      

 
Figure 20: Hardware removal 
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Figure 32: Case inspection 
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Figure 39: Inspection areas Group 2 
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                                                   Figure 40: Inspection areas Group 3 
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Assemble the rotating element and the bearing frame 
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Table 10: Shaft-end play 
Use this table as a reference for shaft end play ranges 
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Install the impeller 

1. Place impeller key onto the shaft. 
2. Install the impeller o-ring on the impeller 
3. Place impeller onto shaft and axially move the impeller by hand to the maximum position toward the 

drive end.hten 
4. Install the impeller screw (412B) and tighten. 

 

Install the back pull-out assembly  
 
1. Clean the casing fit and install the casing gasket (351) on the seal chamber / 

stuffing- box cover. 
2. Loosen the clamping bolts (370C) and jack bolts (370D) on the bearing housing. 
3. Install the back pull-out assembly in the casing. 
4. Install casing bolts (370) and hand tighten, then tighten to appropriate torque 

values in table 14. 
 Refer to the bolt torque values for information on how to tighten the casing 

bolts. 
5. Install and tighten the casing jackscrews (418). 
   
 NOTICE: 
 Do not over tighten the casing jackscrews. Doing so may result in equipment 

damage. 
 
7. Check the total clearance of the impeller in the casing. 
 With new parts, an acceptable range is 0.030 in. (0.76 mm) to 0.065 in. (1.65 

mm). If the impeller clearance is outside of this range, you either have the 
incorrect parts, an improper installation, or too much pipe strain. Determine the 
cause and correct the problem before you proceed. 

8. Adjust the impeller clearance. 
 Refer to the Impeller clearance setting section for more information. 
9. Replace the auxiliary piping. 
10. Fill the pump with the proper lubricant. See Lubricating-oil requirements. 
11. Reinstall the coupling guard. 
 See Install the coupling guard for more information. 
NOTICE: 
Risk of damage to the mechanical seal or shaft sleeve on units supplied with cartridge 
mechanical seals. Prior to startup, make sure to tighten the set screws in the seal 
locking ring and remove the centering clips. 
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Post-assembly checks 
  Perform these checks after you assemble the pump, then continue with pump startup: 

 Rotate the shaft by hand in order to make sure that it rotates easily and 
smoothly and that there is no rubbing. 

 Open the isolation valves and check the pump for leaks. 
Assembly references 
 
Bolt torque values 

 
Table 5: Maximum torque values in lb-ft (Nm)  
 
 PWL with 150 lb 

(68 kg) casing flanges 

Material specification 
Carbon Steel casing with 
A307 Grade B casing bolts 

Alloy casing with (304SS) 
F593 Grade 1 or (316SS F593) 
Grade 2 casing bolts 

Frame Casing bolt 
diameter (in.) Lube Dry Lube Dry 

       Group 2 0.50 20 (27) 30 (41) 35 (47) 54 (73) 
Group 3  

 
0.625 39 (53) 59 (80) 71 (96) 107 (145) 
0.625 39 (53) 59 (80) 71 (96) 107 (145) 
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Parts Listing and Cross-Section 
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Cross Sectional Drawing and Parts List 
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