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Disclaimer 
 
 

This report was prepared as an account of work sponsored by an agency of the United States 
Government.  Neither the United States nor any agency thereof, nor any of their employees, makes any 
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that 
its use would not infringe privately owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or 
imply its endorsement, recommendation, or favoring by the United States Government or any agency 
thereof.  The views and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 



ABSTRACT 

 

High operating costs are a significant problem for independent operators throughout the 

U.S.  Often, decisions to temporarily idle or abandon a well or lease are dictated by these 

cost considerations, which are often seen as unavoidable.  Options for continuing 

operations on a marginal basis are limited, but must include non-conventional approaches 

to problem solving, such as the use of alternative sources of lease power, and scrupulous 

reduction of non-productive operating techniques and costs.  

 

The loss of access to marginal oil and gas productive reservoirs is of major concern to the 

DOE.  The twin difficulties of high operating costs and low or marginal hydrocarbon 

production often force independent operators to temporarily or permanently abandon 

existing lease facilities,  including producing wells.  Producing well preservation, through 

continued economical operation of marginal wells, must be maintained.   

 

Reduced well and lease operating costs are expected to improve oil recovery of the 

Schaben field, in Ness County, Kansas, by several hundred thousands of barrels of oil. 

Appropriate technology demonstrated by American Warrior, allows the extension of 

producing well life and has application for many operators throughout the area. 
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EXECUTIVE SUMMARY 

Well operations at the Williams Unit in the Schaben field of Ness County, Kansas, were 

becoming uneconomic due to high electrical utility costs. The high lease production costs 

had already resulted in shutting in 3 wells on the lease, and the remaining 11 wells were 

close to the break even point, with several pumping below normal efficiency because of 

the lack of funds available for repairs. Oil production is from the Mississippian Osage 

Formation at 4,400 feet, with the 11 producing wells in the Unit producing at high water-

cut and low oil production, averaging 8.5 barrels of oil per day (BOPD) and 350 barrels 

of water per day (BWPD). 

     

A shallower gas zone in the Schaben field, the Chase Formation, is known to contain 

significant quantities of low heating value, non commercial natural gas. The gas is 

unsuitable for commercial pipeline sales because of a high N2 content (50%) and a low 

calorific value of approximately 550 btu/cubic foot of gas. Generally, 1000 btu/cubic foot 

gas is required for sales. 



 

EXPERIMENTAL 

Provide Field Non-Salable Gas for Power Generation

An existing temporarily abandoned oil well, Williams #5, was identified as a potential 

well to be re-completed as gas supply well to fuel a gas powered electrical generator.  

Equipment manufacturers Caterpillar and Waukesha reviewed the analysis of the gas, and 

confirmed that it would be a satisfactory fuel source for a gas engine driven electrical 

generator, and work to begin the project began. 

 

The operator was successful in converting well Williams #5, originally a Mississippian 

Osage oil well, to the shallower Chase formation as a gas producer.  After re-completion, 

the well was flow tested to produce at rate of 500 mcf of gas per day. 

 

 The operator began the process of significantly reducing lease production costs by using 

the available onsite natural gas to power an electrical power generation system, a system 

sufficient to provide electricity to run the 12 beam pumping units and 2 electrical 

submersible pumps on the lease.  

 

Additional Power Conservation  

Beam pumping units have a high cyclic power demand on electric motor prime movers, 

which is very hard on an electrical generator, usually requiring an oversized generator to 

compensate for the current peaks. Conventionally wound, conduction type electric motors 

on pumping units are also usually oversized due to this high cyclic demand required.  



A local company, GEM Inc., was contacted by American Warrior to assist in the solution 

of high cyclic load demands.  GEM was successful in designing high-slip, high-efficiency 

rewound electric motors to buffer the cyclic loading.  These electric motors have been  

installed as prime movers for the 12 conventional beam pumping units, to minimize 

cyclic loading on the electrical generator.   

 

The use of the high- slip, high-efficiency rewound electric motors also allowed electrical 

capacity for power to additional wells, increased the time between generator overhauls, 

and decreased sucker rod and gear box loading. The use of the rewound electric motors 

also resulted in cost savings of nearly $50,000 when the purchase of smaller electrical 

generators became feasible.  Unit fuel requirements were reduced from 200 mcf per day 

to 150 mcf per day.  This lower fuel usage also allowed the operator to plan and install an 

additional engine generator. 

 

  

 For American Warrior    — GEM Inc. designed high-slip and high-efficiency  

 rewound electric motors to buffer most of the cyclic loading of the electric  

 motors on pumping units. 

Site preparation then began, and foundations for the generator sets were then constructed, 

along with a building constructed to house the units. 



CONCLUSION 

The operator estimated the project allowed a 65% reduction in electricity costs, for an 

operating cost savings of $9,675 per month.  This savings is currently estimated to be 

approximately $20,000 per month, having more than doubled due to recent (2005) 

increases in power costs.  The reduced operating costs also allow the resumed production 

of 3 shut-in wells, in addition to increasing the production of several of the other 11 

wells. 

 

Due to the increased efficiency of operations, reservoir life has been extended, and a 

significant improvement in oil recovery has been made possible. 
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