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ABSTRACT 

Reliability of a high pressure charge pump has been a problem 
for over 20 years. Unplanned unit outages and sometimes fires 
accompany pump failures. This paper details the joint effort of the 
OEM and the user to resolve the problems associated with design 
and installation. 

The end result is a pump that has run for three years without 
incident, without performance decrease, and without vibration 
increase. 

OEM recommended hardware improvements include: 

• Metal to metal head to case fit

• Larger diameter stepped shaft with split rings

• Spiral groove wear rings and bushing

• Remachine bearing housings

• Interference fit bundle

User's specified changes include: 

• Metal bellows seal

• Integral impeller wear rings

• Hard coating wear rings and bushings

• Provision for thermal growth control

• Reduction of pipe strain

The lessons learned from this case history can be applied to 
pumps of any manufacture to resolve chronic reliability problems. 

INTRODUCTION 

The Hydrocracker Unit at the Norco Manufacturing Complex 
depends on a single (unspared) pump to charge oil to the unit. 
General data for this pump are presented in Table 1. Pump 
assembly drawing is shown in Figure 1. 

Since installation in 1965, this pump has had a record of poor 
reliability with several seal failures resulting in fires. Previous 
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Table 1. Pump Data. 

TYPE 

DESIGN 

! SUCTION PRESSURE 

DISCHARGE PRESSURE 

PUMPING TEMPERATURE 

PUMPAGE 

SPEED 

DRIVER 

FLOW 

ee 

PACIFIC HMIJ, 8 in 

HORIZONTAL, 13 STAGE, VERTICAL SPLIT, BETWEEN II 

SEARINGS, BARREL TYPE 

100 psig 

2500 psig 

750' 

HOT Oil 

3600 rpm 

3000 hp ELECTRIC MOTOR 

2000 gpm 

Figure 1. Pump Assembly. 

attempts to improve reliability have made some progress, but the 
pump was never able to run from turnaround to turnaround. The 
majority of the seal failures were on the coupling end and most of 
the failures occurred during pump startup. 

Several options to improve the pump's reliability were 
considered: 
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