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New downhole heater keeps paraffin problems at bay 

12 September 2007 in Production (PO) 

Heavy oil presents well-known production challenges, and much industry research has focused on getting this thick, tar-like crude out of the reservoir. However, technology provider N-Line Tools has focused on an equally important challenge, preventing the heavy crude from blocking production tubing as it travels to the surface.

Mike Carr, President of N-Line Tools, recently 
framed the common problems associated with heavy crude production, particularly paraffin deposition in production tubing and flowlines, and the solution that his company’s Heater Treater technology provides.

“The major problem with the most common heavy crude production scenario, steam injection to heat the crude and get it flowing to producing wells, is that the crude cools as it moves up the tubing. Once it hits the wax appearance temperature, paraffin begins dropping out on the tubing, and then you’re faced with expensive treatment scenarios to remove it and get production back up.”

N-Line’s Heater Treater tool is designed to heat the crude at the point where paraffin deposition is expected to be a problem. “This is a downhole heating tool, and can be placed directly into the production tubing below the deepest cool zone,” Carr continued. “For example, if a producer has a 10,000-ft well and knows of a paraffin problem at a depth of 3,000 ft, we’ll place our heating element at 3,100 ft.”

The heating element is placed at the end of a tubing string that fits into the production tubing; as the crude comes up the production tubing, it comes into direct contact with the heating element. “As the fluid reaches the top of the tool, a temperature sensor transmits the fluid temperature to a computer at the surface,” Carr said. “The computer compares the actual temperature to a pre-set, desired temperature for the fluid.”

The computer then applies the correct amount of current to the downhole heating element in order to keep the crude as close to the desired temperature as possible. “So, you can set the temperature, walk away and allow it to run by itself,” said Carr. “The tool is built to run 24 hours a day, for a period as long as 8-9 years downhole.”

While various tool companies and inventors have built downhole heaters to treat heavy crudes in the past, Carr explained that the N-Line tool has been the only one to meet this level of success. “In my opinion, part of the problem with the other tools was that they were built solely by electricians, without much input from oilfield engineers. Electricians might not be aware of all the hazards and problems that you encounter downhole.

“In some of the early tools, it seemed like the designers tried to put 220 volts downhole into the power couplings and used a soft insulation material,” Carr continued. “Although they tried to use a packing to prevent the great hydrostatic pressures from allowing fluid to seep into the couplings, they were unsuccessful. Fluid kept getting into the couplings, shorting them out.”

N-Line’s design circumvented this problem by using a different type of wire with more durable insulation, and graphite ferules instead of steel ferules to cap the wire. “Our wire design can hold up to 20,000 lbs of hydrostatic pressure,” Carr added.

“By designing our tool this way, we not only keep the fluid out of the electrical elements, but we also solved another problem previous tools had,” Carr continued. “Previous designs were trying to heat a pipe with fluid running through it. The plan was to heat the pipe, and then have the pipe heat the fluid. In our design, we perforated holes into the tubing, and the elements heated the fluid directly. This made the design more economical in terms of voltage usage.”

Field trials prove the concept
N-Line began testing the tool in the field in conjunction with the US Department of Energy (DOE) three years ago, and the results indicated that the company’s design considerations paid off.


“The first time we ever tested the tool was with the DOE in Casper, Wyoming,” Carr explained. “Out of the 640 wells the government had there, they gave us the opportunity to push our tool into the well with the worst paraffin problems.”

Prior to introducing the Heater Treater, the well was producing 7 b/d of total fluid out of a production zone with a temperature of 60ºF (15.5ºC). “DOE said that the production tubing would start seeing significant production blockage due to paraffin within 36 hours of producing.

“So, we placed our heater downhole and left it there for one month,” Carr continued. “After one month, they pulled the tubing and found it to be clean, not one spec of paraffin in that hole.” The heater had raised the production zone temperature from 60ºF to 250ºF (121ºC), and the fluid reached the surface at a temperature of 110ºF (43ºC). Total production had increased by 470%, to 40 b/d of total fluid.

“The DOE has tested many heater tools over the past 50 years, and they tell us that this is the first one to really work the way it was intended,” Carr said.

N-Line next took the tool to India for a series of field trials with Essar Oil. “There was a reservoir there with 8 API oil, and they were having little production success.” Essar was pumping air through an injection well, and essentially blowing the oil to the surface. “They were only getting 10 b/d using this method, even though they had 30 ft of oil pay in the reservoir,” Carr said.

Upon placing the Heater Treater downhole, production jumped to 200 b/d, and Essar was able to reclassify the find, from an unconventional production area to a conventional area. “They have ordered more of our tools to complete the field and bring it into full production.

“Now we’re looking for customers in other areas of the world who can benefit from this technology,” concluded Carr. “I’m convinced that we will see the same kinds of positive production improvements anywhere we use this tool, and heavy oil producers from Venezuela, Brazil, Canada or Kazakhstan would see a quick return on their investment.”

To learn more about N-Line’s Heater Treater tool, contact Mike Carr at +318.377.7612.
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