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INTRODUCTION 

A Preventive Maintenance (PM) Program has 
been established in the southeastern New Mexico 
portion of Continental Oil Company’s production 
department operation. The PM system has been in 
operation for 12 months and covers over 2000 
separate pieces of major surface equipment. 

The concept of preventive maintenance is not new 
in production operations; however, most operating 
organizations incorporate PM and operations in 
one organization. The primary disadvantage of this 
type of setup is the secondary priority PM receives. 
Day-to-day operating problems normally receive 
first priority and PM work is done after the 
“emergencies” are handled. For that reason, 
Conoco’s “PM” organization has been separated 
from the “operations” organization. 

Preventive maintenance is the systematic 
inspection, cleaning, lubrication, and servicing of 
equipment. The objective of PM is to prevent 
malfunctions and breakdowns, with the result that 
all mechanical equipment will work as well and as 
long as it should with minimum repairs. 

Operations include those tasks that have to be 
done to efficiently produce oil and gas wells, to 
monitor and control oilfield facilities, to answer 
alarms, and to assure that environmental and safety 
standards are maintained. An efficient production 
operation must give equal priority to operational 
tasks and PM. 

This paper deals only with the PM for beam 
pumping equipment. However, the procedures 
followed in establishing the PM for the beam 
pumping equipment are essentially the same for all 
pieces of equipment included in this project. 

PM ORGANIZATION 

The PM work for all of the equipment covered is 
under the direction of a PM foreman. Four two-man 
crews and a test engineer are assigned to the PM 
production foreman. Two of these crews handle PM 
on waterflood equipment, one crew is assigned tank 
battery equipment, and pumping units are serviced 
by the fourth two-man team. The test engineer uses 
specialty test equipment such as vibration analyzers 
on all equipment in the field. 

Each PM team also handles “breakdown” repair 
work on the equipment assigned to them. Fifty 
percent of their time is allocated to scheduled 
preventive maintenance with the remainder of their 
time reserved for emergency work. The 50 percent 
scheduling factor was based on refinery and plant 
experience with PM programs. Major repair work, 
such as pumping unit bearing repair, is handled by 
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local contractors. The PM team inspects each repair 
job to maintain quality control on contract 
services. 

PM PROCEDURES AND EQUIPMENT 
MANUALS 

The inspection procedures to be followed on each 
pumping unit are included in a PM “Procedures 
Manual”. This manual includes what to check, how 
often to check it, and who should perform each 
inspection. In determining what inspections should 
be made, manufacturers’ recommendations were 
used as a base and were modified by data from 

Conoco’s maintenance, engineering and marketing 
departments. Field production foremen then 
thoroughly reviewed these recommendations and 
modified them as their experience dictated. 

The PM checklist from the “Procedures Manual” 
for pumping units is shown on Fig. I. The first ten 
inspections on this list are denoted “Routine 
Servicing” (R) and are done by the lease operator. 
These are the most frequent inspections (monthly). 
requiring shorter times to complete. These 
inspections include checking the oil level in the 
gearbox, looking for obvious oil seal leaks, checking 
for worn belts, foundations movement, loose 
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wellhead grounds, testing shutdown switches, and 
cleaning the equipment as needed. 

The “Preventive Maintenance” (P) procedures in 
Fig.1 are done by the two-man PM team assigned 
specifically to pumping units. These inspections are 
less frequent (semiannual and annual) and require 
more time to perform. In general, any inspection 
requiring longer than one man-hour is done by the 
PM team. 

The PM work on a six-month inspection includes 
a visual inspection of the gearbox oil for 
contaminants, lubricating the structural bearings 
with the proper oil or grease, and greasing the brake 
cable and adjusting the brake. The unit alignment 
and counterbalance are also checked. Other 
inspections include tightening the structural and 
foundation bolts, checking the V-belt drive for 
alignment and wear, and checking the ladder and 
guards for wear or looseness. 

A gearbox oil change is called for on an annual 
basis. Currently, the oil in the gearboxes is being 
spot-tested to see if this interval can be lengthened. 

and includes checking for wear metals, state of 
additive depletion, and degree of oxidation. 
Preliminary indications are that the oil will be able 
to last much longer than one year. 

The “Procedures Manual” also contains details of 
the procedures to be followed for each itemized 
inspection. A companion “Equipment Manual” has 
the manufacturers’ operating manuals for each piece 
of equipment to supplement the procedures in the 
Procedures Manual. 

PERSONNEL SELECTION AND TRAINING 

Individuals were selected for PM work who 
demonstrated an aptitude for mechanical work. An 
inventory of field personnel was made to determine 
which individuals would be better suited for 
maintenance work and which would have more of 
an aptitude for operational work. 

Manufacturers’ representatives were consulted 
for training assistance. They provided training 
sessions demonstrating proper lubrication 
techniques, details of bearing assembly, and general 

This testing is done by the marketing department maintenance techniques. 

i 
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SPECIAL EQUIPMENT 
The PM team assigned to pumping units utilizes a 

three-quarter ton truck equipped with a 1500-lb 
capacity electric hoist, pneumatic grease gun with 
air compressor, and hand tools necessary to perform 
the PM inspections. Tools unique to this vehicle 
include large hammer wrenches necessary to tighten 
structural and base bolts. A larger truck with gin 
poles has been proposed to assist in lifting larger belt 
guards and to hoist oil drums when changing 
gearbox oil. 

PM COMPUTER PROGRAMS 

With a system such as this, a workable scheduling 
and record-keeping system is vital. Two separate in- 
house computer programs have been developed for 
this purpose. 

The first program does the PM scheduling. A 
sample of the output from this program is shown in 
Fig. 2. This output identifies the lease, well number, 
equipment to be inspected, and type of inspection, 
i.e. monthly, semiannual, etc., that is due for PM 
inspections within the next two-week period. The 
computer gives two weeks of work for each PM 

team to complete and takes into account the 50% 
scheduling factor. As the inspections are completed 
the date is entered on the printout and this 
information is returned for processing by the 
computer. The computer will then recall the same 
inspection for the same equipment to be done at the 
next appropriate time. 

In the event that not all of the two weeks’ work is 
complited, the inspections not done will 

automatically be scheduled as first priority for the 
next two-week period. 

The second program used helps evaluate 
mechanical failures and their causes. Malfunction 
reports are made on any piece of equipment that 
fails. A copy of this report is shown in Fig. 3. This 
report identifies, among other things, the equipment 
that failed, its location, service conditions, materials 
of construction, and the cause of failure as 
determined in the field. Since this report is used on 
all equipment failures and not just pumping units, 
an “Equipment Master List” is used to identify the 

e’quipment that fails. This list is shown in Fig. 4. 
Although the malfunction report is now being 

used, the entire program, to assimilate the 
malfunction information is not completed. When 
completed, this program will be used to identify 

problem areas and adjust maintenance inspections 
and frequencies as required. 

RESULTS 

The PM program has now been functional for 12 
months. Although this is a relatively short period of 
time for a program such as this to be fairly 
evaluated, several indicators of the effectiveness of 
the program are visible. 

First, a number of mechanical problems with the 
pumping units were corrected on the first inspection. 
These problems included structural bolts missing or 
loose, grease seals needing replacement, units 
misaligned, bearings needing repair, and units with 
improper or inadequate tie-downs. These were, 
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problems that had accumulated over a period of 
years. Because of the number of problems to be 
corrected initially, the first six-month inspections 
actually required nine months to complete. The 
average time per unit now being spent on the second 
six-month inspection is considerably less than the 
first time since the major repair work has already 
been done. It now appears that only minor 
adjustment will have to be made to meet the six- 
month inspection frequency. 

A second readily visible benefit of the program is 
the experience gained by the PM team working with 
the pumping units. These men, after one year of 
working strictly with pumping units, can now do a 
better, more efficient job of servicing the units and 
can make much better judgments as to the remaining 
life of unit bearings thus helping to reduce repair and 
maintenance costs. 

The PM team also is doing work that allows the 
lease operator to concentrate more on operational 
work. 

It has been obvious to us that PM will not stop all 
mechanical failures. However, with time, we should 
see a decrease in total failures and in failure 
frequency. 

CONCLUSIONS 

PM for beam pumping equipment can be useful in 

helping to extend the life of the equipment. With the 
proper field organization, PM work can receive 
priority as well as day-to-day operational work. The 
true payout of an effective program will take several 
years to be realized because of the relatively long (20 
years) design life of the equipment. 
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